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Introduction of Facility BasedIMNCI

The Facility Based Integrated Management of Neonatal and Childhoblthess (FB-

IMNCI) package includes appropriate management of major causes of childhood and
neonatalmortality. The paclkge has been designed specially to address childhood cases
referred fromperipheral level health institutions to higher institutions. As such, the package
is expected to bridge the current gap in appropriate and timely management of childhood
cases. The ity Based IMNCI package has been designed to address the major causes of
childhood ilinessesespecially infection, birth asphyxia, prematurity, low birtveight
pneumoniadiarrhoea malaria, meningitis, severe malnutrition, severe malnutrition among
children.

The interventions in the training manuals are based on the latest available scientific
evidence; and the manuals also complement standard compreheediatric textbooks,

which should be consulted for management of complications ocoaditions.

About FB-IMNCI training package

Facility Based IMNCI training package has been developedto capacitateteam of
health workers at district level to manage cases referred from lower levelfhedilils.

Objectives of training:

1 To capacitate teant dbealth workers at district hospital with required knowledge
and skills to manage complicated unéiee and neonatalases.

1 To ensure timely and effective management of refeasgés.
Sections:

The Facility Based IMNCI training package consists of felig major sections
IMNCI approach

Emergency Triage Assessment and Treatr{EERAT)

NewbornCare

Cough

Diarrhoea

-~ o 2 o0 T p

Fever
Malnutrition andAnemia

h. OtherProblems
Participants: Medical Officers from district, zonal, sukegional and regional hospitals.

«©«

Number of participants: 20 per batch
Number of facilitators: 4 per batch

Methods: The methods used for learning will belf-reading discussion, demonstration,
exercise, wall chart presentations, case studies, skill stations and clinical sessions



Total duration: 6 days (5d a ycksdroom and d a yckni@al session)
Venue: As decided by Family Welfare Division
Evaluation:

The participants will be evaluated in terms of knowledge and skills during the training
sessions. The knowledge of participants wik evaluted using preand posttest
guestionnaire. The skills will be assessed using standard checklist grattgalsessions
through skill stations and clinical sessions.
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SECTION 1: GENERAL PRINCIPLES FOR
MANAGEMENT OF SICK CHILDREN



CHAPTER 1.1: LINKAGE OF CB -IMNCI WITH FB-IMNCI

1.1.1Causes of child mortality inNepal

Every year more than 10 million children die in developing countries before they reach their
fifth birthday. In Nepal, the unddive mortality rate is 39 per 1000 live births (NDI2816)
Majority of these deatheccurwithin the neonatal periodThe neonatal mortalityate is

21 per 1000live births andinfant mortality rateis 32 per 1000 livebirths. ThoughNepal

met itsMillennium DevelopmenGoal targebf reducingunder5 mortality to 54 deathsper

1,000 livebirthsby 2015,it hasalong way to goto meet theSustainable Developmeoal
targetof reducingunderfive mortality to 28 deathsper 1,000ive births. More challenging

is the goalof reducing neonatahortality ratebelow 12 per 1000ive births.

The most common causetinfantand child mortalityin developing countries includingepal

are perinatal conditions, pneumonikarrhoea malaria, measles and malnutritiffigure 1.1)

These are also the commonest causes of morbidity in young children. Many of these deaths may
be preveted by early referral of sick children to health facility and providing appropriate
treatment.

Other diseases
(Meningitis, injuries
, pertusis, measles,
non-communicable————=
diseases)
19%

Other
communicable, peti\
natal and
nutritional
conditions
8%

Sepsis and
other infectious
/ conditions of

the newborn
7%
Birth asphyxia an

/ birth trauma

11%

Diarrhoeal diseases
6%

Congenital

Figure 1.1: Causes of Under Five Child Mortality Estimates of Nepal

Data source: Inteagency Group for Rild Mortality Estimation, 2014vww.childmortality.org

1.1.2Linkage of CB-IMNCI Programme with FB -IMNCI Programme

Community based Integrated Management of Childntdodsses (IMCI) programme was

started in 897 AD and was scaled up to all 75 districts by 2009 as a priority one public

health programme of Government of Nepal. To address the burning need to reduce the high

neonatal mortality rate, community based Newborn Care Package (NCP) was piloted to 10

districts in 2008 and rapidly scaled up to 41 districts by 2011. However, the assessment of
8
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CB-NCP programme in pilot districts in 2012 revealed serious issues, primarily related to
coverage and quality of care by FCHVs and the NMR remained stagnant atlf®@dive

births, as shown by NDHS 201Ih. addition, there was shifting of care seeking behavior of
mothers/families towards trained health workers (e.g. substantial increase in institutional
delivery). While serious discussions were going on about nus$etfective interventions

to reduce neonatal death rates, WHO published the revised generic version of IMCI
protocol in 2014, with major changes in classification and treatment of pneumonia and
emphasis on illnesses of young infants under 2 months ofAagalmost 60% contents of
CB-IMCI and CBNCP programmes were same, there was duplication of resources. In this
background, Nepal Government, MoHP Policy level decision was made to merge the two
programs (CB IMCI and CBNCP) into a single CBMNCI Progran in 2014
(2071/06/28), along with national adaptation of new WHO IMCI protocol and limiting the
role of FCHVs to promotive and preventive health senaceg.

While CB-IMNCI programme was scaled up to all 75 districts in a phase wise manner, the
need fo facility based IMNCI programme, focusing onwigorn care, was realized, in
orderto further reduce the undéwve mortality rate, along with neonatal mortality rate.
This demanded a referral protocol for the care of sick children referred from theyprimar
care health facilities who used @BINCI protocol. Thus, this programme links to €B
IMNCI programme by focusing on major killer diseases or conditions that were
recommended to be referred to higher facility after-rpferral treatment, as per RED
classfication.

Table 1.1: Linkage of CBIMNCI with FB -IMNCI Protocol

Disease/Problem | CB-IMNCI Protocol FB-IMNCI Protocol
addressed Classifications Diagnosis
Emergency Very Severe Disease Emergency Triage Assessment and
Conditions (when 1 of 4 General Dange| 1reatment (ETAT)JABCD approach
Signs present) 1 Airway and BreathingProblem
1 Convulsion 1 Shock(Circulation)

Vomitseverything 1 Coma andConvulsion

1
1 Lethargic olunconscious  Dehydration(severe)
1

Cough or Red: Sever®neumonia | 1 Pneumonia and itsomplications
Difficulty or Very Sever®isease | q ypper Respiratorjnfection
Breathin . [
g Yellow: Pneumonia 9 Bronchiolitis
T Green: Cough an@old | ¢ BronchialAsthma




Diarrhoea

Acute Diarrhoea
1 Red: Sever®ehydration

M Yellow: Some
Dehydration

1 Green: N Dehydration
Severe Persisteiarrhoea
PersistenDiarrhoea
Dysentery

Acute waterydiarrhoea
Cholera

Dysentery
PersistenDiarrhoea

Fever and Ear
Problems

Red: Very Severe Febrile
Disease or Severe Malaria o
Severe Complicated Measle!
Yellow: Malariaor Measles
with mouth or eye
complications

Green: Measles or Fever

Meningitis
Septicemia
Typhoid fever

UTI

Measles
Mastoiditis

Acute Otitis Media

Red: Mastoiditis

Yellow: Acute or Chronic Ea
Infection

Green: No ear infection

Chronic Otitis Media
Malana

Dengue

Kala-azar

Malnutrition and
Anemia

Red: Severe Acute
Malnutrition, Severe Anemia

Yellow: Moderate Acute
Malnutrition, Anemia

Green: No malnutrition, No
anemia

SAM (6 months to 5 years)
SAM (< 6 months)
MAM

Nutritional Anemia

Others

Red: HIV Irfected
Yellow: HIV Exposed
Green: No HIV Infection

TB

HIV/AIDS

Suspected poisoning
Developmental delay
Common surgical problems
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Newborn Care

Essential Newborn Care

Management of asphyxiated
newborn

Examination of Newborn

Red: Possible Serious
Bacterial hfection, Severe
Jaundice, Severe
Hypothermia

Yellow: Local Bacterial
Infection, Jaundice,
Hypothermia

Green: No Infection

Red: Severdehydration,
Severe Persistent Diarrhoea
Dysentery

Yellow: Some dehydration
Green: No dehydration

Yellow: Breastfeeding
Problem or LBW

Green: No breastfeeding
Problem

Care of normal newborn at birth
Examination of newborn

Breast feeding and assisted feeding
SNCU admission and discharge
criteria

Preterm and LBW

Hypothermia

Hypoglycemia

Jaundice

Respiratory distress
NeonatalSepsis

Management of asphyxiated newbor,
Neonatal seizure

Hemodynamic compromise (shock)
Assessment and management of
newborn requiring special care

11



CHAPTER 1.2: INTEGRATED APPROACH TO MANAGEMENT
OF SICK CHILDREN

Chart 1.1: Steps in the managemenf children brought to hospital

TRIAGE

Check for emergency signs

EMERGENCY TREATMENT

l

+« HISTORY AND EXAMINATION
+ POINT OF CARE/BEDSIDE INVESTIGATIONS, IF REQUIRED

!

List and consider DIFFERENTIAL DIAGNOSES

1

+ Plan and begin IMPATIENT TREATMENT (Including Supportive Care)

+ Laboratory investigations, X-rays etc

1

MONITOR for
+ Response to treatment

+ Complications

' !
NOT IMPROVING IMPROVEMENT
OR 1
NEW COMPLICATION + CONTINUE Management
+ COUNSEL AND
l + PLAN DISCHARGE
REVISE TREATMENT OR l
TREAT COMPLICATIONS DISCHARGE ARRANGE CONTINUING CARE AND
(Refer if not possible) FOLLOW-UP AT HOSPITAL OR IN THE COMMUNITY

First step is triage and providing treatment to children with emergency signs,
which is described in section 2.

12



1.2.1 Taking history in children

History taking generallgtarts with understandirtfe presenting comaint. Record what the

mother caregivettells youaboutthe childs problems. Use good communication skijsvén

in section 1.10) when interacting withother.

i
i

i

Greet the mother appropriately and offer her a seat to sit witthter
Ask the motherwhat t he chis2d dds probl em
Use words that mothemnderstands

Listen carefully to what she te®u

Give her time to answer tlggiestions

Ask additional questions when she is not sure abortheer.

Take history of the present illness. You will leanmore about the symptespecific history

in subsequent sections. The feeding history of infants and younger children is essential, as
this is the age when malnutrition begins. For children, birth history, information on
immunization and development milestéors also important. The history is obtained from a
parent or caretaker in younggrildren.

1.2.2: Physical examination

i

i

All children must be examinetioroughly,so that important signs are matssed.

In contrast to the systematic approach for agdtamination of a child should be
organized in avay that does not upset the chil@lhe approach to examine children
should be flexible. General principles of examinatson

o Do not upset the childnnecessarily.

o0 Letthe child be with mother araragiver.

Observe as many signs as possible before touchirgilide
Does the child speak, cry or make aound?
Is the child alert, interested and lookiagound?

Does the child appear irritable or drowsy or havisgiaure?

Isthe chid able tofeed?

o

o

o

0 Isthe childvomiting?
o

0 Isthe child cyanosed qrale?
o

Does the child show signs of respiratdigtress?

13



These signs should be recorded before the child is disturbed. You might ask the mother or
caretaker to cautiously reveal part of the chest to look for lovest wall indrawing or to

count the respiratory rat#é.the child is distressed or crying, he or she might have to be left
for a brief time with his/her mother in order s$ettle, orthe mother could be asked to
breastfeed, before key signs suchrespiratory rate can be measured. Tpeateed to

signs thatequire touching the child but are minimally disturbing, such as feeling the pulse or
listening to the chest or heart. You obtain limited useful informatigouflisten to the chest

of a aying child. Signs that involve interfering with the child, such as recording the
temperaturetestingfor skin turgor,capillary refill time, blood pressure or looking at the
childdés throat olastears should be done at

1.2.3: Point of care/bedsidenvestigations

Perform investigations relevant to history and examinatiotirfgs. Some of the tests may
be easily performed at the bedside (so called as point of care tegteytant investigations
relevant to sick children include complete blood count, bl@ogar, routine urine
examination, and rapid diagnostic tests for malariaddition,other investigations may be
needed in hospitalized patients.

1.2.4: Differential diagnosis

After the assessment has been completedsider the various conditions thaultbcause

the illness in the child and make a list of possible differential diagnoses. This helps to
ensure that wrong assumptions are not made, a wrong diagnosis is not chosen, and rare
problems are not missed.

Remember that a sick child might have mdra@ntone clinical problem requiring treatment.

1.2.5. Decideneedfor admission(Hospitalization) or referral

Children need hospitalization if they have emergency signs or priority signs for which they
need investigations or if they need wank for underlyingconditions. Examples of
commonconditions for which children needimissiorare:

U Fever lasting more thandays
U Generalizedwelling

U Severgalloranemia
U Poor growth/weight gain in spite of dietaryunseling

U Persistentiarrhoea

If child needs some spedtitreatment and referral, give preeferral treatment before
sending.

14



Any newborn with following criteria should be immediately admitted to the SNCU:
1. Birth weight <1800 gm or gestation <@#eks)

Large baby (4 kg amore)

Perinatabsphyxia

Apnea orgasping

Refusal tdeed

Respiratory distress (Rate 60 or more/migromt/retractions)

Severe jaundice (Appears<24 hrs/stains palms & soles/lagtek®)

© N o g k& w b

improved with initial ranagement
9. Centralcyanosis
10. Shock (cold periphery with CRT>3 seconds and weak &pfialsie)
11. Coma, convulsions @ancephalopathy
12. Abdominaldistension
13. Diarrhoeddysentery
14. Bleeding

15. Major malformations

1.2.6 Inpatient Care

All admitted children should receive appr@te treatment for the most probable diagnosis
and supportive therapy.

Diagnosis

Depending on the availability of laboratory and imaging services in the hospital,
investigations should be done to help confirmefusethe diagnosis

Specific treatment:

Specific treatment is provided to the patient according to the diagnosis. However, empirical
treatment is started based on possible differential diagnosis.
Supportive care

1. Oxygen therapy (see secti@r?.7)

2. Fluid therapy (see secti@3.9

3. Management of feer (see sectio.2.7)
4. Pain control (se8.3.5)

5. Play therapy andistraction
15
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Monitoring

Monitoring is a critical component, which is often neglected in inpatient care. Many
conditions are dynamic and may be apparent on subsequent examinations.

Key aspect& monitoring the progress of sick children are:

U Making a plan to monitor the chiteégularly.

U The frequency of monitoring, which will depend on the nature and severity of the

child® clinicalcondition.

U Using a standard chart to record essential infaondb facilitate prompt
identification ofany problems that require changergatment.

U Bringing these problems to the attention of the doctors who may decide for change of

management iiecessary.

Chart 1.2 The sample monitoring chart for a sick childis given below*

Parameter/
time

Adm

Hours

2

4

6

8

10

12

16 | 20

24

28

32

36

Temp

HR

RR

SpQ

BP

Urine output
8 hourly
(ml/kg/hr)

S. Glucose

*May need morerequent monitoring if the child is too sick

1.2.7: Discharge and followup

Careful

moni tori
discharge from the hospital are just as important as making the diagnosis and initiating the

ng

of

t he

chi

treatment. The discharge process for all sick children shocilade:
U Counseling the mother on correct treatment and feeding of the chidthat

U Ensure age appropriate immunization before discharge and remind the mother about

the date and place of childlmmunizationvisit.

U Communicating with the health personnel who referred the child or who will be
responsible for followup care. Provide discharge card or a referrad astthis will
lead to more appropriate referrals to hospital and better relationseipeen
hospital and community healiorkers.

U Instructing mother on when to return for follayp care and looking for signs

dos

over al



indicating the need to retunrmmediately.

0 Assisting the family with special support (eg. providing equipment for a child with
disability)

0 Children who are discharged from the hospital should return for faljpware to
the hospital or if this is not possible then to a first level referral facility for checking
the child's condition in relation to the present problem. Services omooity
health workers should heilized whereveravailable.

U Advise mothers to return immediately if the child develops @nthe danger signs
(Box

Box 1.1: When to Return Immediatly

- Not breastfeeding or drinkirporly.

- Becomesicker.

- Develops a fever or feels coldtmuch.
- Fastbreathing.

- Difficult breathing.

- Diarrhoea with blood istool.

1.2.9.Safe Transport of sick children includingnewborn

Introduction

From the moment a perinatal problenrésognized to the point of its resolution, there is a
continuum of care. A common feature of disease in the neonatal period is a rapidly
progressive course. Use of special centers for the treatment of the sick newborn has been
accompanied by improvement sarrvival, and the safe transfer of these infants to the center

is an important part of their overall care. Appropriate stabilization, initiated on recognition of

a problem, is necessary throughout the transfasess.

Constraints in transport of sick children
In developing countries, the problem of transporting small and sick neonates is compounded
by several practical constraints like:

T
T
T

=

Facilities are scarce and not easitilable

Families have poaesources

Organized transport services are not awdéla At times the baby may have to be
transported on foot or on bulloclart.

No health provider is available to accompanyliaby

Facilities are not fully geared up to receive siebnates

Communication systems are neRristent oinefficient

17



Preparation before transport
1. Assess and Stabilize

It is of utmost importance that ehild is stabilized before the transport is begun, as an
unstablechild is going to deteriorate on the way and may reach the referral facility in a
moribund state defeating the ygourpose. Make sure that there is a genuine indication for
referral

i. Temperature:

A Assess temperature by touch or by using a thermometer.

A If hypothermic, warm under a warmer or by KMEextra blankets

ii. Airway:
Assess the airway for patency
A Position of theneck correct position putting shouldssll
A Secretions imouth/noseSuction
A Check for Chestovements

iii. Breathing:
Assess thehild for breathing efforts
A Tactilestimulationin neonates
A Ventilation using a bag and mask with 100%ygen

iv. Circulation:
Assess the status of circulation by assessing pulse volume and capillary réfifieng
A If CRT > 3 secondi neonates and > 2 seconds in chitdl/or peripheral pulses are
poor with normatemperature
i Fluid bolusnormal saline or Ringer lactat®Oml/kgin neonates and 20 ml/ kg in
child should be provided over 28D minutes
i Reassess for need of furtheiuses.
v. Fluids:
If the childto be transported cannot be fed
A Maintenance fluid based on birth weight and dalfefin neonate and present weight
of child
A Presence or absence of abnormal losses needs to be calculaséartaad

vi. Feeding:
Assess the child for feeding. If a child can be fed, he should be fed enterally by
A Cup orgavages
A Directly at thebreast.
A Nasogastric tube

vii. Medications:
Assess the needrfantibiotics, anticonvulsants, vitamin K( neonates)
18



Write a note

Write a precise note for the providers at the referral faaibipg transfer checkligt
Checklist 1.1)and see below for sample of referral note for neonate and(phig no.
23-24)

Encourage mother toaccompany
Mother should accompany tletild for breast feeding and for providing supportive care
to thechild on the way and in theospital

Arrange a provider to accompany
If feasible doctor/nurse/health worker should accompangtie

Communication

A Explain the condition, the prognosis and the reasons for referral ciittigo the
family

A Explain where to go and indicate whonctmtact.

A Inform the referral facility beforehand,gbssible

Care during transport
The accompanying peys should be explained to ensure the following:

1.
2.

No Noxiousstimuli

Emergent

Stabilize and arrange for earsferral

No sepsis

Infection control practices during transport with minirahdling

4. Stabilize prior to transport

Maintenance of warm chain while tansport of neonate

a. KMC

b. Properly covered in cotton aloth

c. Improvisedcontainers

d. Transporincubator

Prevention ofhypoglycemia

a. Providefeeds

i. If childis in a position to suck on the breast, he should be offered bredst

ii. If he can take spoon feedinggpressed breast milk can be providacefully.
iii. If the distance is long, a nasogasttibemay be inserted and gavage feedjign

Maintenance of airway andbreathing

a. Keep the neck of thehild in slightextension

b. Do not cover the h i mauih anchose
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c. Gently wipe the secretions from the nose and the mouth with a cotton or cloth
covered finger.

d. Checkbreathing

I. If neonate stops breathing, provide tactile stimulation to the soles. If still not
breathing start bag and mask ventilation

ii. If the child stops Ilbeathing, start bag and mask ventilation
8. Educate the parents about danger sign whilgansport
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Checklist 1.1 Transfer Checklist*

Name: Age: Sex: Hospital number:
Date of transfer: Time of transfer: Reason for transfer:
Transfer from: Tran sfer to:

Doctor/ health worker accompanying the patient:

When potential transfer is identified

Check

Identify the problem and the reason for transfer

Inform the doctor/ senior healttorker on call

Inform parents

Ensure that bed is available in ttezeiving unit

Ensure that the problems of the patient is communicated to the receiving unit

Il dentify transfer o6teamb

=al=al=a=a=a ===

Book ambulance (with oxygen) and ensure that the ambulance will take the transfer tea
to our hospital

Patient preparation

T Patient must have a 06acbertifiue bagidimaskhfoughduttheweay

1 Ensure normal blood glucose and counsel on how to prevent low blood sugar

1 Atleast oneeliable intravenous access should be obtained

1 For short transferand/ or for older children, maintenance fluid may sometimes be omitte
must be carried in case of unexpected delays

1 For neonates, intravenous fluid shobkl continued vidurette set

1 Prevent hypothermia

Equipment preparation

1

Resuscitation bok Bagand masknormal saline, epinephrine, syring&® % dextrose,
burette set

Portable pulse orieterif available

Full portable oxygerylinder

Patient 6s trays meedtigation regoittse s , X

=a|=a=a =

Ensure the transfer team has a mobile ghon t he r ecei vi ng uni t @
contact number of doctor on call

=

Money for emergency

=

Confirm route to receiving hospital

Time of leaving the referral unit:
Vital signs on leaving the referral unit

f

= =4 —a A

Temperature:
Heart rate:
Respiratoy rate:
CRT:

SpO2:

Time of arrival at the receiving unit:
Vital signs on arrival at the receiving unit:
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Temperature:
Heart rate:
Respiratory rate:
CRT:

SpO2:

= =4 -4 —a -

Adverse events during transfer (if any):

Name and signature of the doctor/ heath worker

,,,,,,,,,,,,,,,,,,,,

eeeeeeeeeeeeeeeeeeee.
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Sample referral note neonate

Date

Name

Sex

Birth Details
Mode of Delivery

Time of 15tCry.

min

Date and Time of Birth
Mot her 6s Bl ood GP:

Place of Delivery
Apgar 1 min 5 min 10

Resuscitation detaildnitial steps/Free flow oxygen/Bag and Mask Ventilati@hest compressions/ Medications

Birth weight

Clinical course
Feeding well Yes/No,

Breast feeds Yes/No,

Cup/SpoonFeeds Yes / No

Type of feeds EBM / Formula / Any other milk Diluted Milk Yes / No

Passage of Urine Yes / No

Examination Findings
Jaundice Yes / No

Trunk Warm/Cold,

Heart Rate /min

Chest Retractions Yes/No
Receiving oygen Yes / No
Sp_ %

Time of lastfeed __am/pm

Stool Yes / No

Soles Warm/Cold,

Temperature °C

Resp Rate_ /min

Central Cyanosis Yes/ No CRT <3 sec/> 3 sec
With Nasal Cannula / Face mask / Hoodbox
Blood sugar_ mg%

Any congenital malformation

Investigations with date

Provisional Diagnosis:

Treatment given

Reason for transferLBW / Respiratory distress / Niéeeding well / Convulsions / Jaundice / Malformation / Birth
asphyxia / Any other

Referring hospital
Name Phone no.

Referral hospital

Name Phone no.

Mode of transport Accompanying person
Signatures

Name

Date and Time
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Sample referral note Child beyond neonatal period

Date Time

Name Age Sex

Relevant history:
Relevant findings

Vitals- HR- /min RR-  /min Temperature

SpO2- % BP-  mm of Hg Glucose mg/dl
Receiving oxygenCPAPK es/No

Receiving IVFYes/No Fluid- Rate

Feeding Yes/No Type Time of last feed
Pallor Yes/No Icterus Yes/No Cyanosis Yes/No
LymphadenopathyYes/No EdemaYes/No

Nutritional status(Z score)Wt for age Ht for age Wi for ht-

Systemic Examination
CVs Chest
Per abdomen CNS

Relevantinvestigations with date

Treatment given

Provisional diagnosis:
Reason for transfer:

Referring hospital
Name Phone no.

Referral hospital

Name Phone no.

Mode of transport Accompanying person
Signatures

Name

Date and Time
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CHAPTER 1.3: COMMUNICATION SKILLS

1.3.Provide effective and empatheticounseling

Good communication skills are essentially the techniques you can use to show the mother or
family that you care and respect them and that you want to®Getgl communication skills

are a significant part of counseling. When you counsel, you talk peygmrson to help
someone. If you use good communication skills, your counseling will beeffective

1.3.1 The good communication skillanclude;
a. Showingrespect
[1 Greet mother appropriately and ask her to sit withbaéy

T Treat the mother as someone who can under
make good decisions abare
b. Not beingjudgmental

T Never bl ame a mot her / car etgral practicesf aw pastt he b
decisions she hasade.
c. Speakingclearly and using words the motheunderstands

[1 Communication should be understood by both the health worker and the
mother. If possible, speak with tmeotherin the language with which she is
mostcomfortable.

d. Listening actively

[1 Listen to what the mother says and how she gays
Maintain silence for some time. Give the mother time to think, ask questionsjland
Offer feedback to encourage the motherdotinue.

Summarize what the mother heesd.

o o o oo

Provide praise and ena@gement for positive behavior practices
e. Use bodylanguage

(1 Smile.

[1 Maintain eye contact while talking afistening.
[1 Speakgently.

0

If culturally suitable and acceptabksuch themother gently on her arm shoulder.
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f. Encouraging the woman to voice her concerns and asjuestions
0 Answerher questionsonestly

g. Respectingt he mot her 6s right to make decisior
andthat of her baby
It is your responsibility to give the woman all the information she needs to
make a decision, not to make the decisiorhéar

h. Listening to what the mother has tessay

Give her enough time to tell you what she thinksnigortant.

1.3.2Types of information to be provided during hospitalization and during
admission

Communication begingght at the time of admission of the child to the hospital till the
time child is discharged or referred to higher center and durirgafalp visit. Parents
need to bénformed at each step of the patieate, whichincludes

i The reasons faxdmission

Initial diagnosis of the patient at the timeagfmission
Outline managememian

Initial/currentprognosis

Daily progression

Changing clinical course /adverseent

Information and consent regarding antgrvention/procedure

=4 =2 =4 -4 -4 -5 -2

Reasons for referral and carerthg transport in case of emergency referral to
highercenters

1 Follow up information in case diischarge

Remember information provided should be
1 Practical and in simple language easily understood hyattents/relatives
Should be of immediatelevance

Do not flood the parents with too much information at a siogieact

1

1

1 Avoid use of technicalords

1 Information providedmay require repetition for the parents to undersitand
1

Timing of providing information is crucial. Fix up a specific tiohaly
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Discussion should be unhurried amdlaxed

Preferably provide bedside information so that the parents are oriented to the
current situation of thbaby

Any bad news/adverse event should be disclosed in a quiet and peitatg

Documentation of the informaitn provided to the parents is important. Hence
document and put the signature of parents especially after explaining poor
prognosis/adversevents.

1.3.3Levels ofcommunication

Communication at the time ofadmission

Discussion should be done after stabiliazatof the child. Give honestpinion
aboutthe condition of théaby.
Communication during stay

Communicate with the parents about the condition, treatment plan of patient
every morning and evening and clear their doubtsgaetiesabout the condition

of the child more frequently if required. Mother should also be involved in the
care of the child whenever possible.

Communication in case ofleath

If the child is critically ill, the family members should have been prepared for
any eventuality As soon g®ssiblesit down with the parents to tell them about
the condition of the child. The exact cause of death should be informed to the
parents in the simple language

Communication ondischarge

Give standardize information to ensure that every family memébeeive

uniform information The family may beounseledregarding care, nutrition,
immunization and follow up Parents should be encouragednti@act the hospital
for any queies and write contact number in discharge sheemmunication at
the time of referal to a highecenter

Explain clearly to the parents about clinical condition and reasons why the child
needs referral. Explain where to go, how to go and whom to contact on reaching.
Explain the care that baby requires during transport.

See annex 13rad 14for effective communication skills and counselling along with
role play
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CHAPTER 1.4: INFECTION PREVENTION

Infection is a leading cause of death in neonates and children. The neonatal sepsis accounts
for one thirds of neonatal death. A good antdnadee with immunization against tetanus,
adequate treatment of infections in mother decreases the incidence of infection in the
newborn babies. Along with antenatal preventive care, the simple infection preventive
steps at home and health care facilitglsaedn to reduces the chances of newborn and
children getting infected as well as reducing the risk of health care worker getting exposed
to infected persons. Evelyospital shoulchave written policies of infection prevention.
Prevention of infection is nte cost effective than treatimgfection.

1.4.1Sources of infection in newborn and sickabies

Newborn with immature immune system, sick babies, premature and low birth weight

babies are always at high risk of developing infection. The infection is spreadsad

by;

1 Touching

- Touching an object that is dirty or contaminated spreads germs and contaminates
thehands.

1 Blood and bodgecretion

- By a mother to her baby during pregnancy, birth, or brtrastfeeding.

- By contact with blood or amniotic fluid from amfectedperson.

M1 Air

- Infectious germs coughed into the air by an infected person and passed to others
who breathe in thair.

1 Food andwater

- Contaminated food and water (botiée=ding).

1.4.2Common precautions for infection prevention to be taken during
inpatient care ofchildren:
While caring for the sick children, certain precaution needs to be taken routinely to protect
both health care workers and patients from contact with infectious materials and prevent
infection. These are as follows:
1 Follow universaprecautions

- Consider every person as potentiafliectious

- Wash hand and wear gloves before eygocedure

- Wear protectivelothing.

- Use aseptitechnique.

- Protect yourself from blood and other body fluids during deliveries and

procedures.
- Practice safevastedisposal.
- Prevent injuries witlsharps.
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Use clearclothes

Keep the newborn unit/patient care rool@an.

Isolatepatientswith infection to prevent nosocomiifections.

Keep separate spirit and povidone iodine swab containers, stethoscope, rgeaparin
and thermometer for eagatient

Change IV set daily (as p&rasibility).

Use syringe, suction catheter orody

Feeding tubes can be left alone as longadgentcan keep (maximum uptodays)

Do not keep fomites on the babgt.

Change the sotion in suction bottles and sterile wateroxygen chamber every day and
sterilize the bottle daily by dipping in 2% gluteraldehyde f@rh¥s.

Do not use a single dextrose/saline bottle for k@drs.

There should be a separate 1V fluid bottle for eaatient

Label the bottle with date and timeagening.

Use syrup within 1 week afpening.

Antibiotics vials to be changed after Bdurs.

Use separate IV set for giviragtibiotics.

= =4 -4 4 4 = =4 -4 =4
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1.4.2Basic requirements to follow infectionprevention:
1  Running watesupply
Soap.
Elbow or foot operatethps.
Strict hand washingracticeand flex containing steps of hand washing
Adequate amount of disposables, such as; sterile gloves, needlgiagé,
Disinfectant/antiseptisolutions.
Instrument decontamination with 0.5&6lorine solution (virex) for 10
minutes
Strict adherence to asepsis routines and goodekeeping.
Rational use oantibiotics.

= =4 4 4 4 4

E

1.4.3Common infection preventiveprocedure

A. Hand washing
1 Itis the single most important means of preventing nosocamggitions

It is very SIMPLE ancCHEAP.

2 minutes hand washing to be done before enteringrihe

20 seconds hand washing to be done before and after tobeliiss.

Wash hands with soap anater.

o Before and after caring/touching for newborn and before any
treament procedure

o Whenever hands (or any other skin area) are contaminated with blood
or other bodyfluids

= =4 =4 A
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T

o After removing gloves, because they may Hanies
After changing soiled napkins olothing

Preparing for hand washing:

1
1
1

Removegewelry (rings, bracedts) and watches before washinagnds
Ensure that the nails are clippsbrt

Roll the sleeves up to tlebow

Steps of Hand washing

T

= =2 =4 A = =2

== & _a -4 -a _a

Wet the hands and wrists, keeping hands and wrists lower than the elbows
(permit the water to flow to the fingertips, adivig armcontamination).
Apply soap and lathéhoroughly.

Palms and fingers and web spaces by putting right palm over the left and
then left over theight

Palm to palm and fingenterlaced
Back of the finger to opposing fingeverlocked
Rotational rubing of right thumb clasped in left palm and wegsa

Rotational rubbing backwards and forwards with tops of the fingers and
thumb of right hand in left and vieersa

Wash wrist and forearm up &bow

Do not lower hand i.e. keep hand foldeelabow

Close tap witrelbow

Dry hand using sterile cloth / or dry handain

Hand rinsing with alcohol is not a substitute for proper veashing.

If running water is not available, use a bucket and pitcher. Do not dip your
hands into a bow! to rinse, as thiscentaminatethem.
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Palmto palm right palmoverleft & viceversa

Palm to palmfingerinterlaced Back of fingers topposing
finger interlocked

Rotational rubbing ofight thumb Rotational rubbing of tipef
claspedn left palm right fingers andthumb
overleft palm and viceersa

Figure 1.2 Hand washing technique

See annex 1%or checklist ofsteps of hand washing
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B. Wearing sterile gloves
Indication for wearing sterile gloves
1 Wear sterilegloves
0 Receiving baby adelivery
o Cutting cord and applying 4% chlorhexidigel
o Eyecare
o Invasiveprocedure
A Bloodsampling
A Venous/umbilicatatheterization
A Urethral catheterization or suppabic tap for urineollection
A Starting IV lines and giving IV/IMinjections

A Giving skin, umbilical or eye care whérfected

Procedure for wearing sterile gloves
1 Scrub hands thoroughly with soap anater.
1 Dry themcompletely

1 Open the glove packet carefully without touching the gloves or the insiffes of
the packaging material (The cuffed gloves should be with the pgdjns

1 Pick up the first glove by the cuff, touching only the inside portion of the cuff (the
inside is the side that will be touching your skin when the glowa)is

1 While holdingthe cuff, slip your other hand into the glove (Pointing the fingers of
the glove toward the floor will keep the fingersen)

1 Be careful not to touch anything, and hold the gloves above yourlexastt

1 Pick up second glove by sliding fingers of the glbtand under the cuff of the
second glove.

1 Be careful not to contaminate gloved hand with ungloved hand as the second
gloveis being pubn

1 Put second glove on ungloved hand by maintaining a steady pull througtifthe

1 Roll back cuffs (unfoldhem).
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1 Adjust the glove fingers until the glovesdiamfortably

1 Once sterile gloves are on, hold your hands up and away from your body and
always above youwaist.

1 After a procedure, rinse gloves in chlorine solution while still on hands,
including disposables

1 After the procedure, always wash gloved hands to remove the blood stains and
secretions and rinse gloves in chlorine solution while still on hands, including
disposables

1 Turn gloves inside out as you take them off and put into 0.5% chkwingon

1 Wash handsgain with soap andater.

Figure 1.3 Proper technique to wearing and removing sterile gloves

See annex 1@or checklist ofsteps of wearing sterile gloves

C. Skin preparation
Indication
1 Before IV cannulation oM injection or local procedure like lnbar puncture

1  For collection of blood samples for culture sensitivity and athasstigations.

Steps ofvenipuncture
1 Wash and drjands.
1 Wear sterilgglove.
1 Prepare skin site, confine to smallest area (5 crakiof
1 Swab with alcohol first, allow it tdry.
1 Swab with iodine on site and allow itdoy.
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1 Swab again with alcohol to wipe offdine.
1 Skin is now ready for puncture prick.

D. Safe disposal ofvaste

The proper disposal of hospital waste is very important to prevent spread of infection in
hospital to other patients, health care workers and prevent the community from
contracting infection from hospital waste.

1 Needle andyringe
- Burn needle with needle burner and cut the hub of the syringdnwiticutter
- Put these in a separate disposable boxdfRumproofcontainer)
- Send for incineration when box is thrgearterfull

1 Blood and bodyissue
- Burn or bury solidvaste
- Send for incineration in leak proof plashiags
- Liquid waste into flushable drain if drainage system does not mix with stream

1 Contamnatedlaundry

- Rinse off contaminated clothes with gloveahd.
- Do not mix withothers
- Wash withsoap

E. Terminal Disinfection
1 Terminal disinfection is done after transferring out, discharge or deathadiya

1 Preferably all items of the baby to be kept ia thcubator Otherwise one can
justdoroutine cleaninghoroughly
1 Cleaning oted:

o Clean the radiant warmer with soap water 2% (Disinfectant solution
such as bacillocid)

0 Use autoclavetinen

o Put all the contaminated instruments in 0.5% virex for 10
minutesfor decontamination

Table 1.2: Methods of cleaning different equipment

Articles Methods Frequency

Wash with soap and water and

Feeding utensils _ .
then boil for 10 mins

Before each use

Swab container, injection & | Wash with soap and water and

. Daily morning
medicine tray autoclave

Oxygen hood Soap and water Daily
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2% Disinfectant solution (such g

Weighing scale Dail
Jning bacillocid) Y

Stethoscope Spirit swab Daily

Body Linen Wash and autoclave Every use

Cotton gauze Autoclave As required

Procedures sets Autoclave Every use
Soap water/ 2% Disinfectant

Incubator solution (such as *bacillocidnot | Daily
occupied)

Cheattle forceps Autoclave Daily

R itation b d :

esuscitation bag an Soap and water. Immerse Weekly for

reservoirs, oxygen tubing,
bottle and tubing of suction
machine

gluteraldehyde for4 hrs. Rinse
in distilled water

resuscitation bag and
reservoir. Daily for
others.

Clean with soap and water,
immerse in 2% gluteraldehyde f

Daily and after each use

Face mask 20 mins, rinse in distilled water,
dry and wrap with autoclaved
linen
If used in infected baby,
Clean with spirit swabs wash with soap and wate
Laryngoscope

thoroughly daily and after each
use. Wrap in autoclaved cloth.

Put the blade in 2%
gluteraldehyde after
removing the bulb.

*

Bacillocid (each 100gm compose® 1,6, dihydroxy2,5 Dioxy hexanell.2
gm, Glutaraldehyde 5.0 gm, Benzylkonium chloride 5.0gm, Alkyl urea derivatives

3.0gm)
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Table 1.3: Recommended colacode for the containerlabeling and international signs for

segregation ofHealth Care Waste

Waste category, symbol afabeling

Colorcode
for container

Examples of wastes

Non-risk health| Non-risk waste Green Left over stuff foods, gardens, fruits
care waste Biodegradables peels, flowers, etc.
Non-risk waste Dark blue Non-biodegradable, which can be
recyclable recycled: plastic bottles, cans,
” metals, glass, plastics, papers,
‘ ’ rubber, etc.
Other norrisk health | Light blue Other health careraste thatio not
care waste belong to biedegradable and
recvclable.
HCW requiring| Pathological waste Red Human body parts, organs
special
attention @
Hazardous sharps Red Needles, glass syringes with fixed
needles, scalpels, blades, glass, ef
Eg; which may cause puncture and cut
Pharmaceuticals Red Unused and date expired drugs
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Cytotoxic
pharmaceutical waste|

Waste with antneoplastic effect
such as: alkylated substances,-ant
metabolites, antibiotics, plant
alkaloids, hormones, etc.

Infectious and
Highly
infectious
waste

Hazardous infectious
waste

Infectious

Brown

Discarced items contaminated with
blood and body fluids from
clinically confirmed infected
patients including cotton, dressing
materials, soiled plaster, linen,
bedding, swabs, gloves, syringes
without needle, infusion equipment
without spike, bandages, other
materials contaminated with blood,
dialysis equipment, blood from
patients infected with HIV, viral
hepatitis, brucellosis, respiratory

Highly
infectious waste

)4

Brown

Waste generated fromeh
microbiological cultures, laboratory
waste, such as sputum cultures of
laboratories, highly concentrated
microbiological cultures

Other
hazardous
waste

To be discarded by
authorized staff
only

4

Yellow

Waste with high content of heavy
metals, such dsatteries, pressurize
container, organic and inorganic
chemicals

Radioactive
waste

Radioactive waste

£\

[ X
o

Black

Waste includes solid, liquid and
gaseous waste contaminated with
radionuclides such as Cobalt,
Technetium, lodine, Iridium,
generated from Hvitro analysis of
body tissue and fluid, #ivo body
organ imaging and tumor
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CHAPTER 2.1: INTRODUCTION TO TRIAGE

2.1.1. Case Scenario

A ninemonth old baby boy is carried into the outpatigepartment of a district hospital in

his motherds ar ms. He a pdpsk,l@erissseeh loy abwese and | e e p
found to have lips and tongue that are grey/blue in color, and he is taken straight into the
resuscitation room as an emergency.

In the resuscitatiorroom heis given oxygen froman oxygenconcentratorHe is noted
to be grunting and breathing very fadtlis hands are coldo touch and thecapillary
refill time is prolongedto four seconds.An intravenous cannulas placed. Blood
sampleis takenat thesame timdor blood glucosehematocritandotherinvestigations.
A normal salinas startedat20ml/kgto runasfastasit cango.

Other treatmentsare given, dependin@n the result of the investigationsand the
responsedo the treatmenthereceiveslt is now 18minutes since the baby came through
theoutpatientd e p a r t me and bissituatione stable.lt is now timeto takeafull
history and carry oua full examinationto makea definitive diagnosisHe isdiagnosed
ashaving severe pneumonia amdceives specific treatment for this. Howevieefore
comingto this diagnosisno time was wastedhis status wastabilized,basedon afew
leading signsand symptoms,evenwhen the medical staffid not know exactly what
waswrongwith him.

Thiswas goodriageandemergencymanagement.

Would it have happened like this in your hospital?

2.1.2 Introduction

Deathsin hospital often occur within 24 hours ofadmission. Manyof these deaths
could be prevented if very sick childrenareidentified soonafter their arrivalin the
health facility, and treatnmé is started immediately. Thisan befacilitated by rapid
triage for all children presentingto hospital to identify those needing immediate
emergencycare.The Emergencylriage Assesmentand Treatment (ETAT) guidelines
provide guidancen the mostommonemergency conditions children presentingt
thehealthfacility.

Therefore, a process of rapid triage for all children presenting to hospital needs to be
put in place, to determénwhether any emergency or priority signs are present. Triage
may be done in 120 secondsnedicalstaff,assoonas the childarrives,and nospecial
equipmentis neededfor this. Onceemergencysigns are identified, prompt emergency
treatmenineeddo begivento stabilize theconditionof thechild.

2.1.3 Triage

TRIAGE is the sorting of patients into priority groups according to their need and the
resources available. Pediatric triage is the process of rapidly screening all sick children
on their arrival imhospital in order to place them in one of the following categories:

Colors can also be used for differentiating the three groups, giving a
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1 RED sticker to Emergen®ases,
1 YELLOW for Priority
1 GREEN for theQueue.

2.1.4Triage Process
All children should be checkleon their arrival in hospital by a person who is trained to
assess how ill they are. This person decides whether the patient will be seen immediately

and will receive lifesaving treatment, or will be seen soon, or can safely wait his/her turn
to be exarmed.

Triage should be quick and you must learn to assess several signs at the same time.
The triage process in sick newborn and children has only few differences.

Emergency signs can be identified on an average in twenty seconds.

Those withEMERGENCY SIG NSrequire immediate emergency treatment.

9 Call for help from more experienced health worker, if available, but do not delay starting
treatment.

1 Stay calm and work with other health workers who may be required to give the
treatment, because a very sick dhihay need several treatmentsrate.

1 The most experienced health worker should continue assessing the child to identify all
underlying problems and prepare a treatnpdam.

9 Ask about head or neck trauma before providiegtment

1 Take careful note if #achild is severely malnourished, because this will affect the
treatment of shock and dehydration causediagrhoea.

1 Carry out point of care emergency investigations (eg, blood glucose, hemoglobin, blood

groupingand crossmatching if the child appearto be severely anemic @l bleeding
significantly.)

9 After giving emergency treatment, proceed immediately to assess, diagnose and treat the
underlying condition. All these children should be hospitalized and observed till stabilization.

Those withPRIORITY SIGNS should be given nority in the queue, so that they can
rapidly be assessed and treated without delay.

Those who have no emergency or priority signsND&-URGENT cases. These children
can wait their turn in the queue for assessment and treatment. The majority ofldi@nchi
will be norrurgent and will not require emergency treatment.

After these steps are completed, proceed with general assessment and further treatment
according to the childbds priority.

2.1.5The triage process: What, WhenWho?
Triage should be carried oas soon as a sick child arrives in the hospital, well before any
administrative procedure such as registration. This may require reorganizing the flow of
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patients in hospital. Triage can be carried out in different locatiang. in the outpatient
gueue,in the emergency room, or in a ward if the child has been brought directly to the
ward. If a child with emergency signs is identified in the outpatient queue, he/she must
quickly be taken to a place where treatment can be provided immediately, e.g. the
emergency room or ward.

All medical and other health worker involved in the patient care can perform triage if
properly trained and they should also be able to give the initial emergency treatment.

To quickly assess the patient for serious illness or inpsyess emergency sigmsich can
be easily remembered as

A: Airway

B: Breathing
C: Circulation
D: Dehydration
I f the child has any emergency sign of t
sign and emergency treatment should be started imtegdia

A and B: Check whether there is aayrway or breathing problem.

1 Is the child breathing? Look, listen and feel formagvement.

1 Is the airway obstructed? (due to tongue fall, foreign body, croup osnetling)

1 Is the child blue (centrallgyanogd)?

1 Does the child have severe respiratory distress? (Is the child having
trouble gettindreath so that it is difficult to talk, eat or breastfeksd?
he breathing very fast and getting tired, does he have severe chest
indrawing or is he using accessoegpiratorymuscles?)

C: Quickly checkcirculation and decide whether the child is in shock or has impaired
circulation.
1 Does the child have coliands?
1 Is the capillary refill time longer thans2conds in sick children and 3 seconds in
neonate?
1 Is the ulse weak and fast? Check radial pulse. May check brachial
or femoral pulsén infant.
1 If the child has impaired circulation, check if the child
malnourished?

Then, quickly determine whether the childursconsciousA rapid assessment of
conscious levetan be made by assigning the patient to one of the AVPU categories:
a  Alert
U  V-responds to Voic@ethargic)
0  P-responds to Paiftoma)
U U- Unresponsivécoma)
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And ask and look foconvulsion.If the child is convulsingwhen brought to hospital or
during exanmation, this is an emergency, requiring immediate treatment.

D: Ask whether the child is havirdjarrhoea. If yes, assess for signs of severe dehydration
Vv If the child is lethargic ounconscious
Vv If the child has sunkeayes
Vv If the skin pinch goes back meslowly

In neonates, the additionalemergency signs includetemperature < 36 deg C or 96.8 deg
F and weight < 1500grams.

The Need for Frequent reassessment

During and after providing emergency treatment, the child should-égsessed using the
compgete ABCD sequence. The disease course is dynamic and there could be new
developments within a short time. Reassessment should begin with assessment of the
airway and through the ABCD sequence.

2.1.7: Assessing Priority Signs

If no emergency signs are fiod, check for priority signs (Box 2dnd Box 2.2. These can

be remembered from the mnemonic 3TMB in sick children These children need prompt
assessment (no waiting in the queue) to determine what further treatment is needed. Move a
child with any prority sign to the front of the queue to be assessed next.

Box 2.1: Priority signs insick children

1. Tiny baby: Any sick child aged < 2 months is more likely to deteriorate quickly, has
higher chances of infection and is more difficulatsess

2. Temperature: A child that feels very hot may have high fever, needs to check
temperature by thermometer, give an antipyretic, or do investigations like a blood fi

3. Trauma or other urgent surgical condition: May require specialist consultati or
care for acutabdomen, head injury or fractures.

4.Pallor (severe)Compare the childés palm with
creases, the child may have severe anemia requiring urgent blood transfusion.
5. Poisoning:A child with history of swallowing drug/poisonous substance or stings/bite

maydeteriorate quickly and may need specific treatments like antidotes -weaonitns
6. Pain (severe)f the child has severe pain, it may be due to serious conditions and m

needearlyassessment and pain relief.

7. Respiratory distress (not severe)Chest indrawing, tachypnea or difficulty breathing
may be signsof respiratory distress, but not severe enough to require emerge
treatment. However, if in doubt, initiate treatrhenmediately.
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8. Restless, continuously irritable, or lethargic:A lethargic child responds to voice but is
drowsy anduninterested (V in the AVPU scale). The continuously irritable or restlé
child is conscious but cries constantly and will not sefitee causes for this may be
serious, such as meningitis, cerebral malaria etc.

9. Referral (urgent): Ask the mother if she was referred from another facility and for an
note that may have indicated referral for urgaoblem.

10. Malnutrition (severe acute): A child with visible severe wasting or oedema of both
feet may have severe acute malnutrition, which requires specific management

11.Burns (major): Burns are extremely painful and children who seem quite well can
deteriorate rapidly. Gesurgical help or follow surgical guidelines and appropriate flui
resuscitation protocol.

Box 2.2: Priority signs in sick newborn

1. Tiny Baby: Weight 150@.800g or >4000g

2. Temperature: stress (temp 36.536°C, 97.7°F96.8°F)

3. Respiratoryd st r es s (ratractors) O 60, no

4. Irritable/restless/jittery

5. Abdominaldistension

6. Severgaundice

7. Severgallor

8. Bleeding from anites

9. Major congenital malformations
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Chart 2.1 Triage of all sick children

Treat Do not move neck if cervical spine injury
rea
possible. Keep the child warm
ANY SIGN ®  |FNOTBREATHING OR GASPING
POSITIVE -Rule out neck trauma
e  Not breathing or -Manage awy
-Start basic life support
hi
AIRWAY AND BREATH- Obstructed breathing or e IFFOREIGN BODY ASPIRATION
ING ®  Central cyanosis or d -Manage airway in choking child
®  Severe respiratory dis- ®  |FNOFOREIGN BODY ASPIRATION
tress
-Manage Airway
-Give oxygen
-Make sure child is warm
IF POSITIVE e Ifthe child has any bleeding, apply pressure to stop
the bleeding. Do not use a tourniquet
®  Give oxygen
®  Make sure child is warm
®  |FNOSEVERE ACUTE MALNUTRITION
Cold hand with: Insert IV* and begin giving fluids rapidly
¢ Capillary refill longer than ®  |FSEVERE ACUTE MALNUTRITION
CIRCULATION 3 seconds, and
fandt . If lethargic or unconscious:
.
Woak m st pube - Insert IV line and give fluids
- Give IV Glucose
If not lethargic or unconscious:
- Give glucose orally or by NG tube
- Proceed immediately to full assessment and treat-
IF COMA OR CONVULSING ®  Manage airway
®  Position the unconscious child (if head or neck
trauma is suspected, stabilize the neck first)
o  Comaor ®  Give oxygen
COMA/CONVULSING Convulsing (now) d ®  Check and correct hypoglycemia
®  Give IV calcium if infant <3 months
®  If convulsion continue give anti-convulsant
®  Make sure the child is warm
— p DIRRHOEA plus TWO SIGNS POSITIVE |®  IF NOSEVERE ACUTE MALNUTRITION
thl:;re: PRIy o -Insert IV line and begin giving fluid (NS/RL) rapidly
SEVERE DEHYDRATION
®  |FSEVERE ACUTE MALNUTRITION
(ONLY INCHILDWITH | * Lethargy ﬁ " o R dlea O sk
DIARRHOEA) o Sunkeneyes -Do not give IV fluids , give ORS#(ReSoMal)
L -Proceed immediately to full assessment and treat-
®  Very slow skin pinch ment
If there are no emergency signs look for priority signs: These children need prompt assessment an treatment
PRIORITY SIGNS ®  Respiratory distress *If not able to insert peripheral IV, insert an
e Tiny baby (<2 months) o Restless, continuously external jugular or intraosseous line.
e  Temperature very high o Irritable or lethargic #5 mi/kg every 30 mins for 2 hours
. L[guma or other urgent surgical con- e  Referral (urgent) Note: If a cluld has trauma or other surgical
ition : s SUIgiCs - fol-
e Malnitrition: Visible serve wasting ploblel_n. . get surgical help or fol
o Pallor (severe) low surgical guidelines ‘
okl e Oedema of both feet Urgent: Proceed with assessment and fur-
. oisoning - s 1d’s
. o Burns (major) thgl tle‘atment according to the cluld’s
¢ Pain (Severe) priority
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Chart 2.2 Triage of sick newlmrns

Triage of a sick or at risk newborn
who presents at Health Facility

SEE FOR— Temperature
Airway
Breathing
Circulation

Coma/ Convulsion
Weight

mations

+ Weight 1500-1800g or

bleeding from any sites
major congenital malfﬁr-

!

!

ACT

Assess and act
rapidly signs

Newborns Classified as “Emergency” require urgent intervention and emergency
measures. All Such Newborns will be admitted to SNCU after initial stabilization.

Newborns classified as "Priority" are sick and need rapid assessment and admission
to SNCU. Newborns classified as non-urgent do not require urgent attention but re-
quire further assessment and counseling.
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Chart 2.3: Assessment and treatment of newborns displaying emergency signs

ASSESS FOR EMERGENCY SIGNS

TREAT EMERGENCY SIGNS

Cold to touch

Warm hypothermic  babies
rapidly re-warm if there is
severe hyvpothermia (<32°C.
89.6°F) up to 35°C. 95°F

AEBESAUEE (abdomen) - and  then  gradval  re-
warming.
Maintain the blood ghicose.
Make sure neonate is warm
Not breathing or gasp- Manage airway
g or Central cyano- Provide tactile stimulation if
sl1s or -
: : apneic
Severe respiratory dis-
frecs If still apneic or gasping pro-
+ Respiratory rate mp— vide PPV
AY . ANY SIGN
AIRWAY ANP 60/min ) Give Oxveen
BREATHING |, gevere lower chest POSITIVE : S
. . Make sure neonate 1s warm
in-drawing
«  Apnoeic spells
« Grunting
+ Unable to feed
Give oxygen
. . Insert IV line and give 10
Capillary refill longer | > | mlkg normal saline over 30
CIRCULATION |!han 3 seconds and IF POSITIVE min

CONVULSIONS

weak and fast pulse
(—160)

Convulsions

—

IF CONVULSING

Proceed immediately to full
assessment and treatment
Make sure neonate is warm

Manage amrway

Check & correct hypoglyee-
mia

Grive anticomvulsant
{Medazolam)

Make sure neonate 15 warm
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CHAPTER 2.2: AIRWAY AND BREATHING

The lettersA andBi n A ABCDO amweypane lweathingd .i Re s problerast or vy
are common in infants and children and are the predominant cause of death in them.
Assessmenand treatment decisions mustrade quickly to prevent respiratory failure and
cardiopulmonary arrest.

2.2.1 Assessment ohirway andbreathing

X

X

1
1

Is the ChildBreathing?
To assess whether the child is breathing there are three things you must do:

Look: If active, talking, or crying, the child is obviously breathing. If none of
these is present, look again to see whether the chest is moving.

Listen: Listen for anyabnormal breath sounds. Is thetedor, wheezing or
grunting?

Feel: Can you feel the breath at the nose or mouth of the child?

Is the Airway Obstructed?
If the child is not breathing, or if the child has severe respiratory distress, is there an
obstructon to the flow of air?

Does the Child show Centr&yanosis?

Cyanosis occurs when there is an abnormally low level of oxygen in the blood. This
sign may be absent in a child who has severe anemia. To assess for central cyanosis,
look at the mouth and tonguA bluish or purplish discoloration of the tongue and the
inside of the mouth indicates centcghnosis.

Does the Child have Severe RespiratDigtress?

If the child is talking, drinking or feeding comfortably, or appears to be happy, there is
no sevee respiratory distress (or obstructed breathing). Observe whether the child has
significant discomfort from not getting enough air into the lungs.

Is the child breathing very fast > 70/ min or have severe lower chest vaawing,
or using the auxiliarynuscles for breathing which cause the head to nod or bob with
every inspiration? The latter is particularly seen in young infants.

Is there difficulty in breathing while talking, eating or breastfeeding?

Is oxygen saturation Sp@ss than 90%7?

x  Abnormal breathingsounds

Are thereany noises heard when breathing in? A harsh noise reating in
(inspiration)is calledstridor, a short noise when breathing out (expiration) in young

infants is calledyrunting. Both sounds are signs of severe respirgimilems.
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Box 2.2: Signs of Severe Respiratory Distress
- Labored or very fast breathing
- Severe chest in drawing
- Use of accessory muscles
- Head nodding
- Nasal flaring and cyanosis
- Inability to feed because of respiratory problems
- Abnormal respiratory noises (ritor, granting)
- SpO2 (Oxygen saturation)<90%

If the child is breathing adequatelgp to the next section to quickly continue the
assessment for other emergency sigfnthe child has an airway or breathing problemy
should initiate appropriate treaént and then quickly resume tesessment.

Appropriate treatment airway and breathing problems include:
a. Is trauma of the neck a possibility?
b. Positioning to improve the airway
c. Ventilate with Bag and Mask
d. Management of a choking child

e. Oxygen therapy

2.22.1s Trauma of the Neck aPossibility?

Always ask and check for head or neck trauma before treating, as this will determine how
much a child can be movedf. a child has traumgou must avoid further injury during
assessment or treatment.

2.2.3. Positiming to Improve the Airway in absence of trauma

Children are at higher risk of having respiratory obstruction and failure due to small size
of upper airway, large size of tongue, smaller and compliant subglottic area, relatively
compliant chest wall anlimited oxygen reserve. To treat an airway or breathing problem
you should first open the airway and then begin giving oxygen.

The drawings below show the chin lift (figure2.1 & 2.2). This is a way of opening the
airway in children who have not been subgecto trauma. The drawings illustrate two
different positions. To do this safely you must know if the child has been subjected to any
trauma. In such a case, it is important not to tilt the head or move thelneclklso

i mportant t o demacausetyduavill gokition ah infant differently from a
child.
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Head tilt-chin lift manoeuver

The neck is slightly extended and the head
forehead. Lift the mandible up and outward by placing the fingesfipsher hand under
the chin. In an infant a neutral position (nose up) (figure2.1) and in a child a sniffing
position (chin up) is maintaingfigure2.2).

TN

Figure 2.1: Neutral Position in an Infant
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Figure 2.2: Sniffing Position to Open up Airway in a Child (Chin Up)

2.24. Positioning to improve the airway in presence of trauma

If you suspect trauma, open airway with jaw thrust to limit the risk of aggravating a potential
cervical spine injury while you immobilize the cervical spine. Jaw thrust is safe to use in
cases otrauma for children of all ages. The jaw thrust is achieved by placing two or three
fingers under the angle of the jaw on both sides, and lifting the jaw upwards and outward
(figure2.3). The jaw thrust maneuver is also used to open the airway whenadag
ventilation is performed.
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Figure 2.3: Jaw Thrust without Head Tilt

x Kneel behind the patientead
x Rest your elbows on the surface on which the patidyinig
x Place one hand on each side of the patibatsl.

x  Place the tips of your index and middilegers under the angles of the patient's jaw.
(This is done on botkides)

x Place your thumbs on the patient's jaw just below the level of the teeth. The
thumbs will keep the patient's head from turning or tilting duringjfthe

x  Lift the jaw upward withyour fingertips. The mouth should not be closed as this
could prevent air from entering the patient's airway. Use your thumb to retract
the patient's lower lip ieeded.

x If the lift does not open his airway (tongue is still blocking the airway), lift the
jaw up a little further. If you are unable to obtain an airway with thetfaust
method, thénead tilt/chin-lift method should be used. The importance of
maintaining a patent airway outweighs the risk of spilaahage.

Cervical spine immobilization:

Cervical immobilization is needed to protect extension of an existing spinal cord injury
following head and neck trauma. In a child with history of neck trauma the neck is
immobilized with a cervical collar, and the body is placed on a spine board anddsecur
with straps. Cervical collar should be rigid, appropriate sized and should not interfere with
management of airway. The child should be adequately secured to a backboard in order to
fully immobilize the cervical spine arizbdy.

Care must be taken to@d flexion or extension of the neck when the patient is placed on
the backboard. Patient should be kept in neutral position to maximize cervical spine
protection. The neutral position is defined as "the normal anatomic position of the head and
bodythatme assumes when standing and | ooking
children requires special precautions because of their relatively large head size and
prominent occiput. The prominent occiput in children and infants forces the cervical spine
into flexion when the child is supine. To prevent flexion the back can be elevated by the
placement of padding under the shoulders. The approach to cervical spine stabilization
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depends upon the position in which the patient is found. Patients who areiotived
prone position must be first leglled to the supine position for further evaluation and
management. A rigid cervical collar should be applied before rollingatient.

2.2.5Ventilate with Bag and Mask

If the child is not breathing or breathing isadequate (as judged by insufficient chest
movements and inadequate breath sounds) even after management of the airway, ventilate
with a selfinflating bag ananask.

Before use, check the bag and valve by <cl o
ard attempt to expel air from the bag. If the bag and valve are in order, this will not be
possible until you release your thumb. If either the bag or valve is faulty, the bag will
empty easily. The essence of the technique is to roll the mask onto tHeofadie chin

while avoiding the eyes, with a finger and thumb apply a strong even downward pressure

to the top of thenask.

It is important for the mask to be the correct size for the child; it must completely cover the
mouth and nose without covering teges or overlapping the chin. The correct size and
position are shown in the figure 2.4.

1 2 3
. Correct size and position
2. Mask too large, overlaps the
chin
3. Mask too small, nostrils not
covered
~—T s 4. Mask too large, overlap with

—

X ”

Figure 2.4: Choosing the correct mask size

There are several sizes of mask, and a selection of these should be availabifatBeif
bags of minimum volume 45800ml should be used.

Use only the force and tidal volume necessary to cause the chest to rise visibly. Reservoir
and oxygen (%L/min) should be connected to the seflating bag during resuscitation.

If oxygen is not available, use room air for regasion. With room air 21% oxygen is
delivered buby using oxygen source with reservoir 60% to 90% oxygen can be delivered.
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Pop up valve

Figure 2.5: Self Inflating Bag

Perform the bag and mask ventilation witfCEclamp technique (figure 2.6). Positithe

thumb and index finger in a C shape over the mask and exert downward pressure on the
mask to ensure proper air seal. Position the last 3 fingers under the angle of mandible to lift
the jaw. If you are alone, maintain theCeclamp with one hand andmpress the bag with

the other hand. More effective ventilation can be achieved when performed by 2 persons.

Figure 2.6: Bag and Mask Ventilation EC clamp technique

If effective ventilation is not achieved (i.e. the chest does not rise) perform thasact
listed in Box2.2. If signs of circulation are present but spontaneous breathing is absent,
continue bag and mask ventilation at a rate of 20 breaths/minute for a few minutes and see
if child revives and starts to breathe spontaneously. If bag and weagKation is
prolonged it can cause gastric inflation, which can be relieved by nasogastric tube.

Box 2.4: Actions to be taken if effective ventilation is not achieved (MRSOPA)

MR- Mask reposition andeposition of head
SO Suction mouth and nose and open mouth
PA- Increase pressure and alternative airway
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With the twoprovider technique, orgerson An alternative method is for the mask

should hold the mask with Bohands, while holder to apply pressure to the mask
the other person bags thatient. while using fore finger to apply jaw lift

Figure 2.7. Two provider technique for holding mask

When two persons are available and only ventilation is required, use above mentioned methoc
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In spontaneous breathing patients, gentle posgressure breaths adminisdrwith bag and
mask should be carefully timed to augment
intubate/call help for intubation and provide tracheal tube ventilation to the child as it is the
most effective and reliable method of assisted laiin. Some of these children may
additionally need chest compression.

Box 2.5: Rescue breathing for infants and children
Give 1 breath every 3 to 5 second (about 12 to 20 breaths/min)

Give each breath in 1 second

Each breath should result in visibleeshrise
Check the pulse about every 2 minutes

After 2 effective ventilations, check the pulse for no more than ten seconds. If pulse is
absent, chest compression should be started. (Refer to Section 2.2.5)

Seeaanex 17 for checklist oéffective bag ad mask

2.2.6Management of a Choking Child (who isconscious)

A child with a history of aspiration of a foreign body who shows increasing respiratory
distress is in immediate danger of choking. Attempts to remove the fdredynshould

be made instantlyDo not hesitate.

Obstruction can occur at several levels. The tongue can fall back and obstruct the
pharynx, or a foreign body (such as a piece of fruit) can lodge in the upper airway. Croup
and epiglottitis can also cause upper airway obstruction. Coinseamiifs are notorious
causes of aspiration and subsequent choking. Ask the child's caretaker explicitly for a
history of choking. Foreigrbody should be suspected in cases of sudden respiratory
distress associated with coughing, gagging, stridor, cyamasmheezingDo not try to
remove the foreign bodies in the upper airway by blind finger sweep, it may result in
pushing back of foreign body into the airway or may cause serioudeeding.

The treatment differs depending on whether there is a foreign debing respiratory
obstruction or some other cause for the obstruction or respiratory distress. If child is able
to cough or cry it indicates partial obstructi@onsider referral where bronchoscopy

facility is available. If a foreign body is caing the obstruction it is life
threatening and needs immediate interventions. Different methods are wused for
clearingup foreignbodyin infants ancchildren.
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Management of conscious infant (Fig 2.8)

1 Lay the infant on your arm oritfh in a head down position and support the
head by firmly holding thejaw.

M1 Give 5 blows to the infant's back with heel of hand between the shblddies.

1 If obstruction persists, turn infant over and give 5 chest thrusts with 2
fingers, one fingebreadth below nipple level midline

1 If obstruction persists, check infant's mouth for any forbamgphy which can be
removed

1 If necessary, repeat sequence until the foreign body is expelled or the
patient becomes unconsciotfshe becomes unconsciousrs@PR.

Figure 2.8: Slapping the back to clear airway obstruction in a choking infant

Management of conscious child: Abdominal thrustsHe i ml i ch maneuver )
2.9)

1 The child may be sitting atanding.
9 Stand or kneel behind the child and encircle his tbysputting both arms

directly underaxillae.

T Place the thumb side of one fist agains
dightly above the navel and well below the tip of the xiphwiocess.

1 Place the other hand over the fist and pull upwards into the abdomen, rtbjeat
o0 Heimlich maneuver 5 times.

1 If the obstruction persists, check the child's mouth for any folmgnwhich can
be removed.

55



Figure 2.9 Heimlich manoeuvrein a choking dder child

If necessary, repeat this sequence until the foreign body is expelled or the patient becomes
unconscious

After you have performed this proceduy®u should check inside thenouth for any
foreign body. Obvious foreign bodies should be removed. Secretions should be cleared
from the throat. The breathing should be cheagaln.

If necessary, repeat this sequence until the foreign body is expelled or the patient becomes
unconsmus

2.2.7 : Management of a choking child (who isinconscious)

If you do not definitely feel a pulse, begin CPR starting with chest compressioh€3(C
sequence).

Chest Compressions
If youdo not confidently detect a pulse or other signs of circulatiof legart rate is less
than

60/min in an infant or child with signs of poor perfusion even after adequate oxygenation
and ventilation, provide chest compressions coordinated with ventilations. Recheck pulse
after 2 minutes. The child should be supine onrd-fiat surface.

Chest compression in the infant
There are two techniques for performing chest compression. These techniques are:
a Thumb technique,where the 2 thumbs are used to depress the sternum, while the
hands encircle the torso and the fingers suppe spingfigure2.11).

0 This is preferred method when 2 or more health workeravaitble
o0 Stand at the infant's feetside
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o

o

b.

T

Placeyourt humbs si de by side over | ower half ¢
and support the infants back witretfingers of botthands.

Use both thumbs to depress #ternum.

Figure 2.10: Chest CompressiofThumb Technique

2-finger technique,where the tips of the middle finger and either the index finger or
ring finger of one hand are used to compress ste(anpiding compressing on or near

the xiphoid process), while the other hand is used to support the baby's back (unless the
baby is on a very firm surfacéyure2.11.

Figure 2.11 2Finger Technique

High quality CPR

Using either method to give chest compressiamnpress the lower half of the

sternum but do not compress over the xiphoidAfter each compression, allow the

chest to recoil fully because complete chestxpansion improves blood flow intbe

heart.

APushohapdsh with sufficient force too dep
one half the anterposterior diameter of the chest.

APushd:f gosuts h at a rate ofmmtk. | east 100 col

Release completelyo allow compéte recoil of the chedty completely releasing the
pressure but maintaining contact with the compressten
Minimize interruptions in chesttompressions.

The ratio of chest compressions and ventilation should%@2 if there are two
rescuers. Two effective breaths should be given after every 15 chest compressions.
With a single rescuer the ratio of chest compressions and ventilation should be 30:2.
(box2.4)
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Box 2.4: High quality CPR
- Rate at least00/min

- Compression depth to at least 1/3 AP diameiténechest, about 1.5 inch
(4 cm) in infants and 2 inches (5 cm)cimidren

- Allow complete chest recoil after eacbmpression
- Minimize interruptions in chesbmpressions

- Avoid excessivdreaths

Chest compressions for the child (1 year or above)

1 Plae the heel of one hand over the lower half of the sterhiftryour fingers to
avoid pressing on the rilfgure 2.12)

1 Depress the sternum M to I of the depth
approximately 4 cm.Compress at the rate of approximatel§ fithes peminute.

1 The compression to ventilation ratio remains same as describathfus.

Figure 2.12: Chest Compression for the Child 1 year or above
See annex 18 for checklist asteps of chest compression

Chart 2.4: Sequence of Actions for a 8oking Child
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2.2.7: Give Oxygen

For all children who have any problem with their airway or breathing, always give oxygen
first, while you continue to assess for other problems. Oxygen therapy should be guided by
pulse oximetry.

1 When the child has only spiratory distress, oxygen supplementation is recommended
at SpO2 90%.

1 Children presenting with other emergency signs with or without respirdtsiness
should receive oxygen therapy if their SpO2 <&81%.When a pulse oximeter is not
available or puls oximeter does not pick saturation (shock, hypothermia) the necessity
for oxygen therapy should be guided by clinical signs and should be continued till
emergency signs persist. Oxygen therapy can be stopped when a child no longer has
emergency signsamdai nt ains a peripheral capillary
air.

Sources of oxygen to treat hypoxemia

There are two possible sources of oxygen: oxygen concentrators and -fikggen
cylinders

x Oxygen concentrators work by pumping room air througrealite canister to
remove nitrogen, thus concentrating the oxygen. The device is of moderate cost,
requires little maintenance, and, once purchased, produces oxygen continuously at
low cost. A continuous electrical supply is required, however, to opbepemp.

x Oxygen cylinders are easy to use, requiring only a flow meter and appropriate
tubing, and can operate even when there is no electrical supply. The oxygen in
cylinders is, however, relatively expensive and maintaining a constant supply is
often dificult, especially at peripheral hospitals and health centers. They are useful
duringtransportation.

Oxygen delivery

1 Give oxygen to a child in a nethreatening manner as anxiety increases
oxygen consumption and possibly respiratory distress.

1 If a childis upset by one method of oxygen support, gbhauldattempt to
deliver the oxygeiby an alternativeechnique.

1 If the child is unconscious, manage airway and do suction to maintain the
airway.

1 In an alert child with respiratory difficulty allow him to ran in a position
of comfort because they will assume a position that promotes optimal airway
patency and minimizes respirataaffort.

It is important to have the proper equipment to control oxygen flow rates.

Severely ill children with signs of obstrudtéreathing, central cyanosis, severe respiratory
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distress or signs of shock or who are unconsciousness should receive oxygen lyitially
nasal prongs at a standard flow rate (0.5 L/min for infants and -2 L/min for older
children) or through an appvdately sized face mask (flow rate > 4 L/min) to reach a
peripheral capill94y oxygen saturation O

1. Nasal Prongs

Nasal prongs are the preferred method of delivery in most circumstances, as they are safe,
nor invasive, reliable and do not obstruct tiesal airway.

Oxygen therapy: Nasal prongs cormectly

nncitinnod and carnrad

Figure 2.12: Nasal prongs correctly positioned and secured

Nasal prongsare short tubes inserted into the nostrils. Place them just inside the nostrils
and secure with a piece of tape on the cheeks near the nose ( Fig 2.13 and Fig&14). C
should be taken to keep the nostrils clear of mucus, which could block the flow of
oxygen Prongs come in different sizes for adults and children. Nasal prongs are best for
delivering oxygen to young infants and children with severe croup or pertdesist

use a nasal catheter as they provoke paroxysesughing.

A Infant size prongs

B Adult size prongs
Mote: the distance between the cutlet tubes is
larger and the tubes are thicker

S Joined prongs for adults with a connector
between 2 separate pieces of tubing

Figure 2.14: Nasal Prongs with Tubing

Nasal prongs are preferred method for oxygen administration because of minimal wastage
of oxygen by this method.
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2. Oxygen mask The soft vinyl pediaic mask is often poorly tolerately infants &
toddlers but may be acceptled older children. A flow rate of 6 liters/minute should be
kept and titrated with SpOnonitoring.

3. Oxygen hood (Head box)A clear plastic shell that encompasses the patients Hea
is very well toleratedby infants; allow easy access to the chest, trunk and limbs and
permits control of inspired oxygen. A high flow rate is required (10 liters/minute). As a
rule, a hood is too small to use with children older than appragiynayear.

4. Nasal catheteris made from tubing of 6 or 8 FG size such as a nasogastric tube or
suction catheter. The tubing is inserted into either nostril a distance equivalent to that
from the child's nostril to the inner eyebrownitist then be firnyl secured using tape,
and connected to the oxygen. The tip of the catheter should NOT be visible below the
uvula. Set dlow rate of 0.5-1 litres for infants and 1-2 litres/ min for older children.
Remove and clean the nasal catheter or prongs at leastanay.

For standard flow oxygen therapy, humidification is not needed. In an emergency
setting when a flow > 4 L/min through nasal cannulae is required for more tifaih,1
effective heated humidification should be added.

Monitoring during Oxygen Theapy

Monitor the child at least every£2hourly to identify and correct any problems, including:
1 Oxygen saturation, by pulse oximeter
1 Position of nasal prongs
1 Leaks in the oxygen delivery system
1 Oxygen flow rate
1 Airway obstructed by mucus (clear the nesth a moist wick or by gentle suction)

Duration of Oxygen Therapy

Oxygen therapy can be stopped when a child no longer has ETAT emergency signs and
ma ntains a peripheral capillary oxygen sa
stable and improving, take the child off oxygen for 15 rifinhe SpG readings in room
arremain O 90 %, di scontinue oxygenhollyt C he
thereafter on the first day off oxygen to ensure that the child restainie.
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CHAPTER 2.3: CIRCULATION

2.3.1. Assess the circulatiorstatus

After the airway has been opened, to assess if a child has a awrtyledblem you need to
know:

X Does the child hae coldhands?

X Is the capillary refill time (CRT) longer thars2conds?
X Is the pulse weak arfest?
X Is severe acute malnutrition present?

231la)A e the childdés hands col d?

To assess the circulation, take the child's hand in your own. If it feels werohild has
no circulation problem and you do not need to assess capillary refill or [futse.child's
hands feel cold, you need to assess the capititly

2.3.1(b)Is the CRT>2 seconds?

Capillary refill is a simple test that assesses howkiyiiclood returns to the skin after
pressure is applied. It is carried out by applying pressure to the pink part of the nail bed of
the thumb or big toe in a child and over the sternum or forehead in an infant for 5 seconds
(Fig 2.15). CRT is the time fro release of pressure to complete return of the pink color.
Normally it is less than 3 seconds. If it is >2 seconds then thislisnged.

A. Applying pressure to the nail bed for 3
saconds

B. Check tha tme 1o the return of the pink
colour afler relaasing the pressure

Fig 2.15: Checking Capillary Refill

While checking the CRT in a limb, lift it slightly above heart level. Liftafghe limb helps

in assessing arteriolar capillary refill and not venous stasis. Lifting is not required when

tested on forehead or sternum. Capillary refill is prolonged in shock because the body tries
to maintain blood flow to vital organs and redudes blood supply to less important parts

of the body like the skin (peripheral vasoconstriction). This sign is reliable except when the

room temperature is low, as cold environment can cause a delayed cagiilary

2.3.1(c)Is the pulse weak and fast?

Check the childbés pulse (take at | east 5
the carotid pulse in a child. In infants, check brachial pulse. If the infant is lying down,
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you may check the femoral pulse. If you do not definitely feel a pulsermd0 seconds,
start chest compressions.

Locating the Central Pulse

1 For palpating a carotid pulse, locate the trachea, using 2 or 3 fingers, slide3hese2
fingers into the groove between the trachea and the muscles at the side of the neck.
Feel for pule at least 5 seconds but no more thasel®nds

1 For palpating brachial pulse in an infant, place 2 fingers on inside of the upper
arm, between the elbow and tteoulder

1 For palpating femoral pulse, place2 fingers in the inner thigh, midway between the
hip bone and the pubic bone and just below the crease, where the thigh meets the
abdomen.

When a child or infant has a pulse, but is not breathing effectively, rescuers should give
breaths without chest compressions. This is rescue breathing. In infanthilainen, if,
despite adequate oxygenation and ventilation, the pulse is<60/min with signs of poor
perfusion, start cardio pulmonary resuscitation (CPR), starting with chest compression (C
A-B sequence).

The central pulse (a pulse nearer to the heartildhioe felt. If this is strong and not
obviously fast, then the pulse is adequate and no further assessment is needed. In an infant
the best place to feel pulse is at the middle of the upper arm medially (brachial pulse) as
shown inFig 2.16.If the childis lying down, feel for the femoral pulse in the groin.
Locate the superior border of the pubic symphysis in the mid line of the body. Feel the
bony prominence in thanteriorlimit of the iliac crest. The femoral pulse can be found
midway between these two bony points (thesmduinal point).In an older child, feel for

the carotid pulse in the neck. Pulse is fast if rate is > 160/min in an infant and >140/min in
children above Year.

Figure 2.16: Palpating the brachial artery

Note that it is not recommended to check blood pressure to assess for shock during the
ETAT because of two reasons:

Low blood pressure is a late sign in children and may not help to identify early
(compensatedghockcasesb. Normal BP readings will not exclude compensated type of
shock. However, Blood Pressure measurement helps identify hypotensive shock, when

systolic BP is less thari"gecentiefor age.
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2.3.1(dAssessment of nutritional status of the child

Nutritional assessment of the child is done at this point as child with severe acute
malnutrition in shock should be managed in a different manner.
x  Calculate the age of thehild
x  Check weight andheight ( See chapter
x  Plot the weight and height on thewveight for height chart and interpret the
findings( See annex @or growth charts)
Select the appropriate Growth Chart i.e. weight for height/ length based on the
child s sex.
Growth measurements will be plotted on the seledtedts.

Interpret the findin g of the plottedweight

M Z score of +2 te2 isnormal
9 Zscore of2 to-3 is suggestive of moderatbnormality
1 Z score of less thar3 is suggestive of seveabnormality

For example: A 2 years old boy with WeigBtkg and Height100cm( Fig. 2.17 ad Fig. 2.18)

Weight-for-length/height BOYS

Birth to 5 years (z-scores)

a7 World Health
o %aF Organization

B8

BB 8

E

BN X B BB R ®

BB

wp b ] b

Length/height {cm)

WWHO Child Growth Standards

Fig 2.17: Plotting weight on Growth Chart
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Length/height-for-age BOYS

o ization
Birth to 5 years (z-scores) raan

E
o
=
Ln
E 3
3
£
2
5

0 z 4 & B 0
2 years 3 years
Age (completed months and years)

WHO Child Growth Standards

Fig 2.18: Interpretation of Growth Chart

7.1.1.Check for pitting edema on bothfeet

Oedema in a child with SAM starts from the dependent part i.e. feet in a mobile child. As
the severity of oedemagreases, it extends to the legs. In severe cases, it may also be
seen on upper limbs and face (anasarca).

-~ b
Fig 2.19: Checking forpedal oedema

To check for edema, grasp both feet so that they rest in your hands with one thumb on top
of each foot. Press your thumbs gently for a few seconds (approx. 10). Child has bilateral
pitting oedema if pit (dents) remains in both feet whenliyoyour thumbs.( Fig. 2.19)
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7.1.2. MeasureMUAC
Use Shakirdés tape. Miaechddenlessthgan BidohtBsages n o't

According tocolor calibration- According to singlecut-offs-
Red Severanalnutrition <11.5 cm Severanalnutrition
Yellow- Moderatemalnutrition Q11.5 <12.5 Moderatemalnutrition
Green No malnutrition >12.5 Normal

Presence of these features suggests severe acute malnutrition if one sign present
- Wt for height Z score < 3SD
- MUAC<11.5cm
- Bilateral pitting edema in legs

x Definition and classification of Shock

Shock is a critical condition that results from inadequate delivery of oxygen and nutrients,
to meet tissue metabolic demand and is characterized by inadequate peripheral-and end
organ perfusion. Shock can occur with a normal, increaseceaeased systolic blood
pressureln children, most cases of shock has low cardiac output; however, in some types of
shock (e.g. caused by sepsis or anaphylaxis), cardiac output may be high. All types of shock
can result in impaired function of vital organsuch as the brain (decreased level of
consciousness) and kidneys (low uringput).

Types of Shock:

x  Hypovolemic shock(due to fluid loss from diarrhoea, vomiting, third space loss
in intestinal obstruction, dengue, burn or DKA or blood loss from tramma
bleedingdisorder)

x  Cardiogenic shock(due to impaired cardiac contractility resulting from congenital
oracquired heart diseasesmyocarditis)

x  Obstructive shock(due to obstructed blood flow resulting from
pneumothorax crardiac tamponade)

x  Septic slock (due to capillary leak and inappropriate distribution of blood
volume, resulting from sevenafections)

x  Anaphylactic shock(due to severe allergic reaction) & Neurogenic shock
(inappropriate distribution of blood volume dtaiv)

The commonest causé shock in children is due to loss of fluid from circulation, either
through loss from the body as in severe diarrhoea or when the child is bleeding, or through
capillary leak in a disease such as severe dengue fever. In all cases, it is importarntdo repla
this fluid quickly. An intravenous line must be inserted and fluids given rapidly in children
with shock and without severe acatalnutrition.

2.3.2 Clinical progression of shock from compensated state to mutrganfailure

In the initial phase of any typef shock, compensatory mechanism sets in, in the form of

tachycardia and increased peripheral vascular resistance to increase the blood sbeply to

vital organs like brain, heart and kidneys. When blood is diverted from peripheral
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circulation, hands antegs become cold and clammy and capillary refill will be slow.
Peripheral pulses become fast but weak and child looks pale.

Pulse pressure, which is the difference between systolic and digstedisure, helps to
identify thetype of shock. In hypovolemiand cardiogenic shock, pulse pressure becomes
narrow while it is wide in distributive shock like septic shock and anaphykdutick.

When shock is not corrected in this early, compensatadeplit goes into decompensated
phase in which blood pressurdiga

For quick estimation of hypotension in a child, use the following formula.
Systolic BP < 70 + (age in years x 2) mmHg

This applies for 410 years of age. In infants systolic BP < 70 mmHg is hypotension while
in term neonates < 60 mmHg is hypotensidster 10 years, SBP < 90 mmHg is
hypotension.

When there is hypotensive shock, the blood supply to the end organs becomes
compromised. Child becomes irritable, then drowsy or lethargic and then unconscious.
Urine output decreases. This is the phase whatti organ dysfunction and failure can
occur.

Peripheral pulses may be absent and even ventral pulse can be weak or absent and heart rate
begins to fall. When shock is not corrected even at this phase, child deteriorates rapidly and
can die within an houwtue to cardiac arrest.

2.3.4 Treatment of Shock:

If the child has cold hands and a CRT >2 seconds, and a fast & weak pulse, then he or she is

in shock. Treatment of shock requires teamwork and following actions need to be started

simultaneously

1. If the chld has any bleeding, apply pressure to stop the bleeding (do nouusiguet)

2. Management of airway and BreathiMgintain a patent airway and support breathing
as described in ETAT section. Give 100% oxygen and provide positive pressure
ventilation ifthere is no spontaneobseathing.

3. Establish IV access at an appropriate site or husseous access. Begin fluid
resuscitation & start specific treatment for the condition leading to shock. Follow
aseptic technique to insert the intravenous cannula.

4. Correction of underlying metabolic, electrolyte and acid base abnormalities. Check and
correct hypoglycemia, hypocalcemia and acidosis. Make sure the chddns

5. Monitoring: Assess the effectiveness of fluid resuscitation and inotropic therapy by
frequent nonitoringof:

i Heartrate
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Pulserate

Level ofconsciousness
Temperature

SpO2

Blood pressure

= 4 4 4 4 -5

Urine output May need continuous catheterization to monitor urine output

6. Laboratory studies: Take blood samples for emergency laboratorintdsting
1 CBC

1 Bloodglucose
1 Serum electrolytes (sodium, potassiwalcium)
Other investigations if facilities aevailable:

1T CRP
1 ChestX-ray

i Blood culture

7. Medications: Use vasopressors ld@pamine.
8. Referral If no improvement after dopamine at 2@g/kg/min

Refer toannex 19 for checklist ofinsertion of intravenous cannulation
Refer to annex 20 fochecklist ofintramuscular injection

Refer to annex 21 for checklist aftraosseous insertion

Refer to annex 22or checklist ofurinary bladder catheterization

2.3.5 Admnistering IV Fluids Rapidly For Shock in a Child Without Severe
Malnutrition (Chart 2.5

Expansion of circulating blood volume is a critical component of treatment for any type of
shock. Early volume replacement is important to prevent progression totogfrahock

and multiple organ dysfunctions. Therefore, quickly establish vascular access in all
patients with shock. Volume expansion is best achieved with isotonic crystalloid solutions
such as normal saline (NS) as they are easily available and edfgcéixpand the
intravascular volume.

As only approximately one fourth of administered solution remains in the intravascular
compartment, large quantity of crystalloid solution must be administered in hypovolemic
children.( See Box 2.7) Large quantity ofuils may cause problems in severely
malnourished or children with cardiogenic shock.

Colloid solutions (e.g. hemacel, 5% albumin, blood, and fresh frozen plasma also are
efficient volume expanders but are not easily available or may cause hypersensitivity
reactions and other complications.If the signs of poor perfusion persist despite adequate
fluid bolus, start inotrope (Dopamine).
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How to give Dopamine

Amount of dopamine in (mg) to be added in 50 mlI NS=
3 x ugm/kg/min x weight in kg divided by ml/hr

This gives the amount in mgq. if divided by 40 this gives the amount iml.

1 Example: Giving 10mcg/kg/minute for a 10&lgild at rate of 10 ml/hr

1 Amount of dopamine (mg) to be added in 50 ml NS = 3x10x10 divided by
10= 30 mg To convert this dose into amotanil of dopamine: 30/40

1 0.75ml

Add 0.75ml of dopamine to 49.25ml to make 50ml of tttadl

1 10ml/hour of this fluid gives 10mcg/kg/minute. This is equal the rate of 10
microdrops/minute

E |

Refer annex 23 for checklist forthe detail procedure of preparatio and
administration of Dopamine.

Refer annex 24 for checklidor the detail procedure of Bloodransfusion.

Box 2.7: Initial fluid therapy in a child with shock

When signs of shock are detected, rapidly administer a fluid bolus of 20 ml/kg of N
Saline as fast as possible (ovefl® mins) and assess childs response (pulse rate, cap
refill, breathing rate). Placement of an&y stopcock in the IV tubing system can facilita
rapid fluid delivery as fluids can be pushed by syringe or applyiegspre over the plasti
fluid bottle.

If you reassess the circulation and find a definite improvement at any stage, the pu
slowed or the capillary refill has improved, you can prescribe maintenance fluids
with deficit fluid if needed and mowento the next stage tiiage.

If the child is still in shock, consider giving additional fluid 20 ml/kg ovdiOGminutes:
Consider giving 10 ml/kg bolus over-30 minutes in neonates suspected cardiogenic
shock and septic shock, In neonates only 3@grof total boluses can be given.
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Chart 2.5: How to Give IV Fluids Rapidly for Shock in a Child without Severe Acute
Malnutrition

¢ Weigh the child Estimate the weight if child cannot be weighed or weight not known
¢ Check that the child does no t have severe acute malnutrition

Insert an intravenous line and draw blood for emergency laboratory investigations.

* Give Ringer’s lactate or normal saline
¢ Infuse first bolus 20ml/kg over 5-10 mins

\ 4

Reassess Child

! '

No improvement/No deterioration Improvement#

4 v

If improvement with fluid bolus at any
stage:

Fluid responsive shock

® Observe and continue maintaince and
No Improvement deficit fluids

Repeat Second Bolus of 20 mi/kg

'

\ 4

\ 4

* Look for evidence of blood loss, if YES

A

give blood 20ml/kg over 30 minutes Fluid Refractory shock
* If profuse diarrhoea give another bolus = Manage as septic shock
?Th'}:_';g;(;i;aftogg ?";Iy&')ma' Saline « Add board spectrum antibiotics

« Start dopamine infusion at 10 mcg/kg/
min and assess every 15min

« Increase by 5 mcg/kg/min if no re-
> sponse upto 20mcg/kg/min

If no improvement

« If deterioration (increase in RR>5 and HR> 15) Stop fluid, consider cardiogenic or septic
shock.

If Deterioration (features of fluid over load at any stage) Stop fluid bolus and start maintenance fluid

# Signs of improvement : Good volume and slowing pulse rate and faster capillary refill.




2.3.6Administering IV Fluids for Shock In A Child With Severe Malnutrition (Chart2.6)

Shock in children with severmalnutrition is difficult to assess and manage. Malnutrition not
only affects the muscles but also other internal organs. The heart become very weak and may
fail if it has to pump large volumes of fluid. Fluid accumulates in the lungs (pulmonary
oedema)and makes breathing difficult with the child getting worse or even critical.
Therefore, a child who is severely malnourished should not be treated by rapid IV infusion of
fluid.

Children with severe malnutrition should be managed with different type iof #ind a
different rate of administration and need close monitoring. Sometimes children with severe
malnutrition have circulatory signs suggesting shock, but have septic shock rather than
hypovolemia. In children with SAM it is preferable to administerdiuorally or through
nasogastric tube.

Only if the child is lethargic or unconscious and cannot swallow or tolerate an NG tube (e.g.
vomiting), use IV fluids ¥%strength normal saline (N/2) with 5% glucose or Ringer Lactate
with 5% dextrose at 15 ml/kg it hr. Monitor child closely by checking the pulse and
breathing rate every 5 minutes. Discontinue the intravenous infusion if either of these
increase (pulse by 15/minute, respiratory rate by 5/minute). If the child shows signs of
improvement, then swh to oral or nasogastiiehydration.

If the child fails to improve after the first 15 ml/Kg IV, assume the child has septic shock and
manage as per management guidelines for children with severe acute
malnutrition.
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Chart 2.6: How to Give IV Fluids for Shock in a Child with Severe Acute Malnutrition

Give the treatment only if the child has signs of shock AND is lethargic or has lost consciousness

¢ Insertan IV line (and draw blood for emergency laboratory investigations)
¢ Weigh the child (or estimate the weight) to calculate the volume of fluid to be given

\

Give 5ml/kg 10% Glucose IV

v
Give IV fluid 15ml/kg over 1 hour of either
Half-normal saline with 5% glucose or Ringer’s lactate*

'

Measure the pulse and breathing rate at the start and every 5-10min

Signs of improvement If the child deteriorates, during
PR and RR fall If the child fails to improve the IV rehydration (RR increases
(PR an all) after the first 15ml/kg IV by 5/min or PR by 15 beats/min),

Stop the infusion and reassess

A A
Assume

The child has septic shock

¢ Switch to oral or nasogastric rehydration
with ORS, 10 mi/kg/h up to 10 hours

¢ Initiate re-feeding with starter F-25

A

¢ Give maintenance IV fluid (4ml/kg/h)
o Start antibiotic treatment

¢ Start dopamine
¢ Initiate re-feeding as soon as possible

* If profuse diarrhoea, repeat 15ml/kg of Ringer’s lactate/NS

72



2.3.7 Monitoring Children Who Are Not In Shock BUT Have Signs bCirculatory
Impairment

The presence of one or two of three signs i.e. cold extremities, CRT >2 sacohdsveak

and fast pulse indicates nonspecific circulatory impairment that could be due to conditions
other than circulatory shock. For example, cold extremities and prolonged capillary refill may
be due to exposure to cold and a fast pulse may be ¢aentor distress.

These children should not be given rapid infusions of fluids but should receive maintenance
fluids, appropriate for their age and weight. In the absence of shock, rapid intravenous
infusions of fluids may be particularly harmful in chidgsh with severe febrile iliness, severe
pneumonia, severe malaria, meningitis, severe acute malnutrition, severe anemia, congestive
heart failure with pulmonary edema, congenital heart disease, renal failure and diabetic
ketoacidosis.

Children with any sig of impaired circulation, i.e. cold extremities, or prolonged capillary
refill or a weak and fast pulse, should be prioritized for full assessment and treatment and
reassessed within 1 hour.

2.3.3 Fluid Management

Sick children often need maintenance fluiflgnteral feed is not possible or
contraindicated in conditions like sevg@meumonia.

The total daily fluid requirement of a child is calculated from the
following formula: First 10 Kg100 ml/kg
Next 10 kg 50 ml/kg

Next each additional k20 ml/kg.

For example, an 8 kg infant receives 8 x 100 ml = 800 ml per day, a 15 kg child (10 x 100) +
(5 x 50) = 1250 ml per day.

Choice of intravenous fluids

Resuscitation:Children who are severely dehydrated or with signs of shock should be
resuscitated with igonic IV solutions (normal saline 0.9% or Ringer's lactate lactate).
Intravenous maintenance fluid: Children who require IMluids for maintenance
should be managed with Ringer's lactate solution with 5% dextrose (Add 50 ml 50%
dextrose to 500 ml of RL)rd.9% normal saline with 5% glucose or hadirmal saline
(0.45% sodium chloride) with 5¢lucose
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Give the sick child more than the above amounts if he or she has fever (increase by
10% for every 1 °C dever).

Monitoring fluid intake

Pay careful aéntion to maintain adequate hydration in very sick children, who are not
accepting orallylf there is no contraindication, feedsaybe given through nasogastric
tube.

If fluids have to be givelV, it is importantto

1 monitor infusion closely Check forime output which is the most sensitive

indicator of fluid status in ahild
o Normal urine output in infants is4 ml/kg/hr and in children is 1

ml/kg/hr
o Urinary catheterization is done in children who are very sick or unable
to void urine
1 Check for featugs of fluidoverload
o Tachycardiatachypnea
0 Hepatomegaly
o Basalcrepts
o Edema
If it is impossible to monitor the IV fluid infusion closely, the IV route should be used
only for the management of severe dehydration, septic shock, delivering IV antibiotics
andfor children for whom oral fluids are contraindicated (such as those with
perforation of the intestine or other surgical abdominal problems).
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CHAPTER 24: COMA AND CONVULSION

Now we shall |l ook at the second camadandt hi r d ¢
convul si ono.

2.4.1Various levels ofconsciousness

Coma, lethargy, and convulsions indicate impaired neurological state.
Impaired consciousness implies a significant alteration in the awareness of self and of the
environment, with varying degrees of kedulness.

Coma is characterized by the total absence of arousal and of awareness.

Encephalopathy, describes a clinical syndrome of altered mental status, manifesting as
reduced consciousness or altered behavior.

Acute Encephalitis Syndrome, clinicallycase of acute encephalitis syndrome is define

as person of an age, at any time of year with the acute onset of fever and a change in
mental status (including symptoms such as confusion, disorientation, coma or inability to
talk) AND/OR new onset of seizigdexcluding simple febrile seizure).

2.4.2 Assessment of neurologicaltatus

To assess the childés neurological status,
x Is the child incoma?

x |s the childconvulsing?

Is the Child in Coma?

A child who is awake is obviously conscious and gan move to the next component of

the assessment. If the child is asleep, ask the mother if the child is just sleeping. If there is
any doubt, you need to assess the level of consciousness

Try to wake the child by talking to him/her, e.g. call his/her nkoadly. A child who does

not respond to this should be gently shaken. A little shake to the arm or leg should be
enough to wake a sl eeping child. Do not mo
apply a firm squeeze to the nail bed, enough to caasee pain. A child who does not

wake up to voice or being shaken or to paimnsonscious.

To assess level of consciousness of a child, a simple scale (AVPU) is used:
U A: Isthe child Alert?f not,

U V: Isthe child responding to Voice? If not,
U P:lIsthe chld responding to Pain?

U U: The child who is Unresponsive to voice (or being shaken) AND to pain is
consideredJnconscious.

A child who is not alert, but responds to voice, is lethargic. An unconscious child may
or may not respond to pain. A child with anta s cal e of APO or AUOo
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emergency treatment for coma as described below.

Is the Child Convulsing Now?

This assessment depends on your observation of the child and not on the history from the
parent. Children who have a history of convulsiont hre alert during triage, need a
complete clinical history and investigation, but no emergency treatment for convulsions.
Convulsion can be recognized by the sudden loss of consciousness associated with
uncontrolled jerky movements of the limbs and/e@r fdace. There is stiffening of the child's
arms and legs and uncontrollednovements of the limbs. The child may lose control of

the bladder, and is unconscious during and after the convulsion.

Sometimes, in infants, the jerky movements may be absenthéna inay be twitching
(abnormal facial movements) and abnormal movements of the eyes, hands or feet.
Therefore, observe the infant carefully émnvulsion.

2.4.3 Treatment of coma andconvulsion

Treatment of coma and convulsions are similar and wiltlescriled together. Airway is
managed in a manner similar to treating any child with an aiavdyeathing problem.
This hasbeen discussed earlier. Give oxygen to all children withZSp@4%

(a) Coma

Any unconscious child who is breathing and keeping the giopan should be placed

in the recovery positioifFig 2.22) This position helps to reduce the risk of vomitus
entering the childds lungs. 1t should only

Fig 2.20 Recovery Position of Unconscious
Child
If neck rauma is not suspected:
1 Turn the child on the side to reduce riskaspiration

1 Keep the neck slightly extended and stabilize by placing the cheek tiamde
1 Bend one leg to stabilize the boplysition

If trauma issuspected:

1 Stabilize the child while ipng on theback

T Use the Al og r ol IFy?22lecumnhe chiden tlesidesfh o wn i n
the child isvomiting
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Log roll

Move a patient with a suspected cervical spine injury carefully. Avoid rotation and
extremes of flexion and extension. Oneso®, usually the most senior attendant, should
assume responsibility for the neck. He should stand at the topfehed patient, hold the
patient's head, and place the fingers under the angle of the mandible with the palm over the
ears and parietal regioand maintain gentle traction to keep the neck straight and in line
with the body. Patient then can be rolled to one side with the help of two more persons
simultaneously moving the torso and lower limbs on instructions from the senior attendant.
When thepatient is not being moved, a sandbag placed on each side or a cervical collar
can splint the neck. Use bottles or rolled towels in case sandbags aveitaiile.

o 0 ;
S L)

TN

]
~"

Infant

Fig 2.21 Log Roll-Stabilizing the Neck of the Patient while Moving the Body
2.4.3(b) Convulsion

If the child is having a convulsion, do not attempt to hold him/her down or put anything in
the child's mouth. If the child vomits turn the child on his/her side to avoid aspiration. If
the convulsion has stopped and the airway is clear, the @mlde placed in the recovery
position. Check blood sugar and if hypoglycemia give IV glucose. In young infant alsgo
consider giving IV calcium. If seizure persisitant give anticonvulsants.

Management of convulsion in neonates:

U Secure IV access

U If blood sugar < 45 mg/dl, give 2 ml/kg 10% dextrose

U If seizures continue: IV 10% Calcium gluconate 2ml/kg over 10 minutes while
monitoring heart rate (in young infants).

If seizures continue: IV phenobarbitone 20 mg/kg over 20 min

If no control: Repeat phenobattme 10 mg/kg till a total of 40 mg/kg

If seizures continue: Give phenytoin 20 mg/kg over 20 min

Caution Do not use diazepam for control of convulsion in neonates < 2 weeks

[ - et e et

Management of convulsion for child beyondeonatal period:

Diazepam is the firstrdg to stop convulsion in a chil@iazepam can be given by the
intravenous or rectal rouisee box 2.6)If you already have intravenous access, you

77



can give the correct volume of drug directly, but slowly, in at least one full minute.
Reassess the childfter 10 minutes. Base the dose on the weight of the child if
available. The dose of diazepam is 0.5mg/kg (0.1 ml/kg) rectally or 0.25mg/kg (0.05

ml / kg)

i ntravenously

( Max.

tot al

dose:

guideline in an emergengsituation when you may not havechance to weigh the
child. Display the guideline on wall of yodepartment.

Table 2.1: Dosages of diazepam

< 5y

Diazepam given rectally

Diazepam 10 mg/2 ml

Age / weight Dose 0.1 ml/kg 0.05 ml/kg
2 weeks to 2 months (<4 kQ) 0.3 ml 0.15 ml

2 - <4 months (4 <6 kg) 0.5 ml 0.25 ml

4 - <12 months (6 <10 kg) 1.0 ml 0.5 ml

1- <3 years (10 <14 kg) 1.25 ml 0.60 ml

3 - <5 years (14 19 kg) 1.5 ml 0.75 ml

Administer diazepam injection solution per rectum by a tuberculin syringe
preferably with a catheter. Hold the buttocks togetberffew minutes. Flush the
catheter with 2ml of normal saline after administering diazepam.

If convulsions continue after 10 min, give a second dose of diazepam (or give diazepam IV

at

0.5 ml/kg = 0.25 mg/kg if IV infusion isunning).

Diazepam can affect¢h c hi | dds

breathing regularly.

breathing,

Do not give more than two doses of diazepam.

so it i s
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Box 2.6: Give Diazepam to Stop Convulsions
1 Turn the child to his/her side and clear the airway (recqvesition).

1 Give 0.5mg/kg diazepam injection solution per rectum using a small syringe wathout
o Needle (like a tuberculin syringe) preferably using a catheter. Flush the
catheter, after

o Givingdrug.

1 Check for low bloodugar

1 Giveoxygen

1 If convulsions have not stoppedeaftlO minutes repeat diazepdose
AGE or WEIGHT DIAZEPAM
2 months up to 6 months {3 kQg) 0.5 ml
6 months up to 12 months-€10 kg) 1.0 mi
12 months up to 3 years (K14 kg) 1.5 ml
3years up to 5Syears (4D kg) 2.0 ml

Midazolam (Intravenous/intramuscular 0.150.2 mg/kg or intranasal 0.3 mg/kg) may
be used in place of diazepam. (Maximum IV dose: 6 monthyear age = 6 mg; >6
years age = 10 mg).

In children with established status epilepticus, i.e. seizures persisting after two doses of
benzodiazejpes, intravenous valproate, intravenous Phenobarbital or intravenous
phenytoin can be used, with appropriate monitoring. The choice of these drugs depends on
local resources, including availability and facilities for monitoring. If available,
intravenousvalproate is preferred to intravenous Phenobarbital or intravenous phenytoin
because of its superior benefisk profile.

If convulsions do not stop after 10 minutes of second dose of diazepam, Inj. Phenytoin can
be given intravenously if access has beaehieved. 120 mg/kg Phenytoin is diluted in
about 20 ml of saline (not a solution containing dextrose) and given slowly over 20 mins
(not more than 1 mg/kg phenytoin per minute). Alternatively, Phenobarbitone can be used
in a dose of 120 mg/kg IV (in20 ml 5% dextrose or saline) or IM. Seek help of a senior

or more experienced personaifailable.

Intramuscular Phenobarbital remains an option in settings where intravenous infusion or
monitoring is not feasible. Phenytoin and valproate should notuss gntramuscularly.
Seek help of a senior or more experienced person, if available.

Follow management guidelines for status epilegtifseizure persists (Chart 2.7
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Chart 2.7: Management algorithm for status epilepticus irchildren

Establish ABCs: Establish IV access, draw blood for laboratory investigations,
Give IV glucose of hypoglycaemia or Blood sugar could not be tested

Give IV calcium in infant < 3 months

IV diazepam 0.2 mg/kg
(If no IV access use PR diazepam 0.5 mg/kg or buccal/nasal/IM midazolam 0.2 mg/kg)

\ 4

Repeat Diazepam once more if seizure continues (5-10mins)

Seizure not controlled or recurrence
v

IV phenytoin 20 mg/kg (10mg/ml solution prepared in normal saline slowly over 30
minutes

(Consider transfer to PICU facilities)

v

IV valproate (1:1 diluted NS 20-40 mg/kg over 1-5 minutes; given as continuous infu-
sion at a rate of 5mg/kg/hr, if required)

OR
IV phenobarbitone 15-20 mg/kg over 20 minutes

(Re-assess airway again; consider tracheal intubation , if the airway is compromised or
the patient develops respiratory depression

Seizure persisting

Transfer to PICU set-up is mandatory as the child has refractory SE and will need intensive monitoring




2.4.3 (c) Insetion of an Oropharyngeal (Guedel) Airway

The oropharyngeal or Guedel airway can be used in an unconscious patient to improve airway
opening. It may not be tolerated in a patient who is awake and may induce choking or
vomiting. Guedel airways come in difent sizes (Guedel size 000 to 5). An appropriate sized
airway goes from the angle of mouth to the angle of the jaw when laid on the face with the
raised curved side (convex) up (Athe right

Infant
Select an appropriate sized airway

1 Position he child to open the airway, taking care not to move the neck if trauma
suspected

1 Using a tongue depressor, insert the oropharyngeal airway the convap side
1 Re-check airwaypening
1 Use a different sized airway or repositiom&cessary
1 Giveoxygen
Child

1 Select an appropriate sized oropharyngealay
Open the child's airway, taking care not to move the neck if trauspected

= =4

Using a tongue depressor, insert the air
tip reaches the sofialate
Rotate throuly 180° and slide back over ttangue

Re-check airwaypening
Use a different sized airway or repositiomécessary

= =4 4 2

Give oxygen

Fig 2.22: Guedel airway ofiifferent sizes Fig 2.22b: Selecting rightige of an airway
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Fig 2.23 Inserting an @pharyngeal Airway in an Infant: Convex Side Up

N

concave side up turning it around

Fig 2.24 Inserting an Oropharyngeal Airway in an Older Child
2.4.3(d) Suctioning

Suctioning of secretions, blood, and vomitus may be necessary to maintain a patent airway.
Portable suction devices arasy to transport but may not provide adequate suction power.
Largebore, norcollapsible suction tubing should always be joined to the suction unit and
appropriately sized suction catheters should be available. In children presenting with acute
seizures orstatus epilepticus where intravenous administration is available, either
intravenous diazepam or intravenous midazolam should be used to terminate the seizure.

2.4.3 @) If there is high fever:

1 Sponge the child with rooitemperature water to reduce theeer.
9 Do not give oral medication until the convulsion has been controlled (danger of aspiration)

2.4.3 () Supportive Care in Patient with convulsion orcoma

After stabilization of airway, breathing and circulation, othgprtive care measures must
beinstituted along with the empirical treatment as mentioned above.

(a) Maintenance intravenous fluids: Fluid therapy should be targeted to maintain euvolemia
and normoglycaemia, and to prevent hyponatremia. Give isotonic fluids. Serum sodium
should be moniteed if possible, and abnormalities of serum sodium should be corrected
slowly.

(b) Management of raised intracranial pressure: Raised intracranial pressure is a common
82



cause of death in children with viral encephalitis. It is important to recognize and fyrompt
manage signs of raised I€Rypertension, bradycardia, irregular respiration, irregular
pupils. A common mistake in the emergency departments is to mistake decerebrate
posturing for seizures, and inappropriately treat with- @pilepticdrugs.

Mannitd should be given with loading dose 5 ml /kg/ dose followed by 2.5 ml/ kg /dose 6
hourly, up to 4&ours.

Frusemide at the dose o2img/kg 12 hourly may be added to mannitol.

(c) Maintain euglycaemia: Identify and treat hypoglycemia with intravenous dex&ose
ml/kg 10% dextrose and monitor glucose after 30 minutes which if normal, give fluid
containing dextrose.Blood glucose should be monitored and both- laymb hyper
glycaemia should bavoided.

(d) Treatment and prevention of seizures: A benzodiazepinedsbeudiven (Lorazepam

0.1 mg/kg, diazepam 0.3 mg/kg, or midazolam 0.1 mg/kg) to terminate seizure followed
by phenytoin loading (20 mg/kg). Even if there is no history or clinical evidence of
seizure, empirical anti convulsants may be considered in ahildith deep coma or
features of raised intracranglessure.

(e) Prevention of complications or rehabilitation: Regular posture change must be done to
prevent the development of bed sores. Passive movements of major joints and measures to
prevent contracturesreimportant.

2.4.4 Indication for referral

x  Seizures not controlled with 2nd line antiepileptics like phenytoin, phenobarbitone,
and valproate.
x  Seizure and LOC following head traunideed of CECT

x Cause of coma/ convulsion not known aftebilization

x  Cause of coma/convulsion known but cannot be mandgetbetic ketoacidosis,
unknown poisoning, Viratncephalitis
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CHAPTER 25: DEHYDRATION

The letter D in the ABCD pneumonic stands for severe Dehydration. In this section we will
look at the assessmeuit severe dehydration in the child with diarrhoea or vomiting. If the
child is severely malnourished these signs are not as reliable.

2.5.1 Assessing and classifyirgghydration

Most of the diarrhoeal deaths occur due to dehydration. Hence, the hydtatios of the

child determines the immediate management. For all children with diarrhoea, their hydration
status should be assessed & classified as severe dehydration, some dehydration or no
dehydration(Table 2.2).

L LOOK at the general condition - Is the child lethargic or unconscious? Restless

and irritable?

If the child is not alert but responds to voice, he or she is lethargic. If the child is restless
and irritable all the time or every time s/he is touched and handled, then this is the restless
and irritable sign. If an infant who is irritable initially, becomes calm when breastfeeding

but again becomes restless and irritable when he stops breastfeeding then he has the sign
"restless and irritable".

i LOOK for sunken eyes.
The eyes of a child who is dgifrated mayook sunken. Decide if yothink the eyes are
sunken.In case of doubt, ask the mother if she thinks her baby's eyesrioskal.

PINCH the skin of the abdomen. Does it go back: Very slowly (longer than 2

seconds)

Ask the mother to place e¢hchild on the examining table so that s/he is lying flat on the
back with arms at the sides and legs straight. Or ask the mother to hold the young infant
or child so s/he is lying flat in her lap.

Locate the area on the child's abdomen halfway betweenntbdicus and the side of

the abdomen. To do the skin pinch, use your thumb and first finger. Do ngbuise
fingertips because this will cause pain. Place yaundso that when yopinch the skin,

the fold of skin will be in a line with the child®dyand not across the child's body.
Firmly pick up all of the layers of skin and the tissue under them. Pinch the skin for one
second and then release it. When release the skin, look to see if the skin pinch goes
back:

o Very slowly (longer than 8ecads)
o Slowly

o0 Immediately
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If the skin stays up for even a brief time after you release it, decide that the skin pinch goes
back slowly.

Fig2.25 Checking skin pinch

V. OFFER the child fluid - Is the child not able to drink or drinking poorly?

Drinking eagerly, thirsty?

Ask the mother to offer the child some water in a cup or spoon. Watch the child drink. A child
is not able to drinkif he is not able to suck or swallow when offered a drink.

A child has the sigdrinking eagerly, thirstyif it is clear thatthe child wants to drink. When
the water is taken away, see if the child is unhappy because he wants to drinkifrttoze.
child takes a drink only with encouragement and does not want to drink more, he does not
have the sign "drinking eagerly, thirstgiid hasiormal thirst.
v. Assess if the child has severe acute malnutrition.
In a child had acute severe malnutrition, presence of watery diarrhea or vomiting should be
treated as presence of dehydration

Now use these 4 clinical signs for classifying dehidna(Table 2.2)
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Table 2. 2: Assessment and classification of dehydration

Classification

Signs or symptoms

Treatment

Severe Two or more of the If no severe acute malnutrition
dehydration following signs: Glye fluids for severe dehydration (Plgq {t)'
Leth / child also has another severe classificati
et argy_ Hospitalize.
UNCONSCIOUSNESS If severe acute malnutrition
Sunken eye§ [0 Should be treated with ORS unless chi
Unable to drink or . . :
: has sign®f shock and is lethargic or ha
drinks poorly .
T lost consciousness
Skin pirch goes back
very slowly (> 2 If the child has already received IV fluid
seconds) e chi agareg y.recelve UI.S
for shock and is switching to ORS, omit
the first 2 hour treatment and start with
the amount for theext period of up to 10
hours.
If child is 2 years or aler and there ig
cholera in your area, give Ciprofloxacin f
cholera
Some Two or more of the following Give fluids for some dehydratigflan B)
dehydration signs: If the child also has a severe classification
Restlessness, irritability Hospitalize.
Sunken eyes After rehydration, advise mother on home
Drinks eagerly, thirsty care
Skin pinch goes back slow Follow up in 5 days if not improving
No Not enough signs to classify Give extra fluids, zinc supplemenedvise
dehydration to continue feeding dtome(Plan A)

some or severe dehydration

Advice mother when to return immediately
Follow up in 5 days if namproving.
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2.5.2 Management of Children with SevereDehydration and no Severe acute malnutrition
(Box 2.7)

Box 2.7: IV Rehydration

- StartlV fluid immediatelyIf the child can drink, give ORS by mouth while the drip isupet
-Give 100 ml/ kg Ringer s Lactate Sol uti

follows

AGE First give 30ml/kgin: Then give 70ml/kgin:
Infarts (under 12 months) 1 hou* 5 hous
Children(12 monthsup to 5 yeas) 30 minutes* 2 Y% haurs

*Repeat once if radial pulse is still very weak and not detectable

- Reassess the child every-26 min till a strong radial pulse is detectable. Thereafter
reassess the hydratistatus after every-2 hours.If hydration status is not improving, give
thelV drip morerapidly. Monitor number of stools, vomiting and urméput.

If IV treatment not possible, give ORS 20 mi/kg/hour for 6 hours (120 ml/kg) by
tube

- Also give ORS(about 5ml/kg/hour) as soon as the child can drink: usually aften@irs
(infant) or1-2 hours(children)

- Reassess an infant after 6 hours and a child after 3 hours. Classify dehydration. Th
choose the appropriate Plan (A, B or C) to continue tredtfien

** All childrenwith severedehydration should be observedin the facility for at least 6 hours after
succesgul rehydration (not enough signsto classfy as either some or severedehydration).

2.5.3Treatment of Severe dehydration in a child with svere acute malnutrition (See
table 2.3)
Table 2.3 . Amount of Resomal for rehydration in malnutrition

How often to give ORS (ReSoMal)* Amount to give

Every 30 minutes for first 2 hours 5 ml/kg weight

If still dehydrated Alternate hours for up to 10 bos 5-10 ml/kg*

*How to prepare ReSoMal if not availablgissolving one sachet (1litre) of lewsmolarity
oral rehydration salt in 2Litre water (instead of 1Litre) and adding and dissolving 509 of
glucose/sugar and 30 ml of potassium chloride injeatimmtaining (40 mEg/L of potassium)
**Starter (R75) diet &ORS is given in alternate hours (e.g. Starter at 2, 4,6hours & ORS at 3,
5,
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7) until the child is rehydrated

**The amount offered in this range should be based on'shiidlingness to drink and
amount of ongoing losses in stool.

**Check for improved hydration status and overhydration every half hour for the first two
hours and then hourly

Time Volume (ml) Estimated Volume
(hr) Set-up* Volume (ml) Received
Remaining

11:00 am 1000 ml

12:00 pm_ | r = 800 m! 200 ml
1:00 pm - 600 ml 400 ml

2:00 pm 400 ml 600 mi
3:00 pm : 200 mi 800 ml
4:00 pm 1000 ml ' 0 ml 1000 ml

5:00 pm 800 ml 1200 ml

* For each new bottle/pack, initial or added

Fig 2.26 Carefully monitor amount infused as shown below

2.5.4Nasogastric Rehydration: Use this if childs not lethargic/unconscious,
but is not accepting orally or IV rehydration is not possible.

1 Use a sterile NG tube-BOF size for children less thany2arsand 1012 F for
children 25 years.

1 Place the patient on his or her back, with the head slighidgd. Older children and
adults may prefer to siip.

1 Measure the length of tube to be inserteghlaging the tip just above the navel. Then
stretch the tubing over the back of the ear and forward to the tip of the nose. Mark the
tube with a piece ofape where it touches the end of the nose. This mark shows the
length of tubing needed to reach from the tip of the nose &tahsach.

1 Moisten the tube with a watsoluble lubricant or plain water; dwt useoil.

1 Pass the tube through the nostril haverger opening. Gently advance it until the tip
is in the back of the throat. Each time the patient swallows, advance the tube another
3.5cm. If the patient is awake, ask him or her to drink a little water.

1 If the patient chokes, coughs repeatedly or tnagble breathing, the tube has
probably passed into the trachea. Pull it backiZmm until the coughing stops and
the patient is comfortable. Wait a minute, and then try to insert thagaie

1 Advance the tube each time the patient swallows untitdpe marker reaches the
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nose. If the patient is comfortable and not coughing, the tube should be in the
stomach.

1 Look into the patient'smouth to be certainthat the tube is not coiled in the back
of the throat. Confirm that the tube is in the stomachtbgching a syringe and withdrawing
a little stomach fluid. You could also do thig placing a stethoscope just above the navel.
Inject air into the tube with an empty syringe. Listen for the air enteringtoneach.
1 Fasten the tube to the face with t@mel attach IV tubing that is connected to a clean
IV bottle containing ORS solution. Regulate the infusion to a rate of 20 ml/kg per
hour, or less with carefuhonitoring.
1 IfanlV bottle is not available, a syringe (with the barrel removed) can dehati to
the tube and used as a funnel. Hol d t he
ORS solution into it at regulantervals.

Seeannex 25for insertion of nasogastric tube

Figure: 2.29 Measurement of Nasogastric Tube
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sticky tape goingacrosshe faceasfar asthe ear

Fig 2.28 Techniquefor Nasogastric Rehydration
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CHAPTER 2.6: HYPOTHERMIA AND HYPOGLYCEMIA

Although Airway, Breathing, Circulation, Coma, Convulsion and Severe Dehydration are the
life threaening problems that should be addressed in ETAT, coexisting hypothermia and
hypoglycemia may add to the poor outcome especially in small infants and severely
malnourished children. So these two will be addressed here initially.

Hypothermia

Maintaining tenperature is an essential step in managing sick newborns and sick children, for
example with shock or with severe acute malnutrition (SAM). As soon as a sick child is
brought with temperature below 38C or who is cold to touch (where thermometer is not
available), maintain thermal environment as given below.

1 Keep the infant dry and well wrapped.

1 Cap, gloves and stockings are helpful to reduce heat loss.

f Keep the room warm (at least®9 making sure that there is no heat source directed
straight at the lald.

1 Keep the baby under a radiant warmer andaemtobr i ng t he chi |l dbds t
36.9C.

1 Pay special attention to avoiding chilling the infant during examination or
investigation.

1 Monitor temperature every half hourly for first 2 hrs and thesrye2 hourly.

Check and Treat Hypoglycaemia

Check for blood glucose in all children presenting with emergency sign, those with severe
acute malnutrition and all sick young infants:

1 If hypoglycaemia detected (defined as < 45 mg/dl| for young infants &ddwg/dl
in older sick children beyond 2 months), give I/V bolus dose of 10% dextrose, in
the dose of 2 ml/kg for young infants, and 5 ml/kg for older children.

1 If you can not measure blood glucose, give bolus dose as above.
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Chart 2.1 Discusses triage athmanagement of all sick children

Treat

Do not move neck if cervical spine injury
possible. Keep the child warm

AIRWAY AND BREATH-

¢ Not breathing or
Obstructed breathing or
ING e Central cyanosis or

®  Severe respiratory dis-
tress

ANY SIGN

POSITIVE

ﬁ

IFNOT BREATHING OR GASPING

-Rule out neck trauma
-Manage airway
-Start basic life support

IF FOREIGN BODY ASPIRATION

-Manage airway in choking child
IF NO FOREIGN BODY ASPIRATION
-Manage Airway
-Give oxygen
-Make sure child is warm

Cold hand with:

e Capillary refill longer than

ARCULATION 3 seconds, and

®  Weakand fast pulse

IF POSITIVE

If the child has any bleeding, aj ressure to st
the bleeding. Do r¥ot usea E&urn%lgu%t =

Give oxygen

Make sure child is warm

IF NO SEVERE ACUTE MALNUTRITION
Insert IV* and begin giving fluids rapidly
IF SEVERE ACUTE MALNUTRITION

If lethargic or unconscious:

-Insert IV line and give fluids

- Give IV Glucose

If not lethargic or unconscious:
- Give glucose orally or by NG tube

- Proceed immediately to full assessment and treat-

COMA/CONVULSING

e Comaor

Convulsing (now)

IF COMA OR CONVULSING

ﬁ

Manage airway

Position the unconscious child (if head or neck
trauma is suspected, stabilize the neck first)

Give oxygen

Check and correct hypoglycemia

Give IV calcium if infant <3 months

If convulsion continue give anti-convulsant

Make sure the child is warm

SEVERE DEHYDRATION
(ONLY IN CHILD WITH

Diarrhoea plus any two of
these:

®  lethargy
DIARRHOEA) ®  Sunken eyes

e Very slow skin pinch

DIRRHOEA plus TWO SIGNS POSITIVE

—

IF NO SEVERE ACUTE MALNUTRITION

-Insert IV line and begin giving fluid (NS/RL) rapidly
IF SEVERE ACUTE MALNUTRITION

-Do not give IV fluids , give ORS#(ReSoMal)

m

tand treat-

- trooeed i ely to full

men

If there are no emergency signs look for priority signs: These children need prompt assessment an treatment

PRIORITY SIGNS .

Tiny baby (<2 months) .
Temperature very high .
Trauma or other urgent surgical con- o
dition

.
Pallor (severe)

.
Poisoning

.

Pain (Severe)

Respiratory distress
Restless, continuously

Irritable or lethargic

*If not able to insert peripheral 1V, insert an
external jugular or intraosseous line.

#5 mli/kg every 30 mins for 2 hours

Referral (urgent)
Malnitrition: Visible serve wasting
Oedema of both feet

Burns (major)

Note: If a cluld has trauma or other surgical
problems, get surgical help or fol-
low surgical guidelines

Urgent: Proceed with assessment and fur-
ther treatment according to the cluld’s
prionty
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Chart 2.2 Discusses triage of newborn

SEE FOR- Temperature
Airway
Breathing
Circulation
Coma/ Convulsion

Triage of a sick or at risk newborn

who presents at Health Facility Weight

. bleeding from any sites
major congemtal maiftsr-
mations

Priority Signs

!

Assess and act
rapidly signs

ACT

Newborns Classified as “Emergency” require urgent intervention and emergency
measures. All Such Newborns will be admitted to SNCU after initial stabilization.

Newborns classified as "Priority" are sick and need rapid assessment and admission
to SNCU. Newborns classified as non-urgent do not require urgent attention but re-
quire further assessment and counseling.
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Chart 2.3 Discusses assessment and treatment of emergency signs in newborn

ASSESS FOR EMERGENCY SIGNS

TREAT EMERGENCY SIGNS

Warm hyvpothermic babies
rapidly re-warm if there 1s
severe hypothermia (<32°C,

TEMPER ATURE Cold to touch _. 89.6°F) up to 35°C, 95°F
(abdomen) and  then  gradual re-
warming.
« Maintain the blood glucose.
« Mlake sure neonate is warm
Not breathing or gasp- « Mlanage airway
|1.1g or Central cyano- « Provide tactile stimulation if
SIS or :
. , , apneic
Severe respiratory dis-
Froecta « If still apneic or gasping pro-
« Respiratory rate . vide PPV
AY . ANY SIGN
AIRRWAY %ND 60 min ) o Give Oxvgen
BREATHING |, gevere lower chest POSITIVE ] .
. . « Mlake sure neonate 1s warm
in-drawing
«  Apnoeic spells
«  Grunting
« Unable to feed
«  Give oxygen
. ‘ « Insert IV line and give 10
{i apillary ref:[" lc‘":]gﬂ' s ml’kg normal saline over 30
CIRCULATION |1 2 seconds anc IF POSITIVE min
weak and fast pulse « Proceed immediately to full
(+160) assessment and treatment
+ Make sure neonate 1s warm
« Mlanage airway
-_ » Check & correct hypoglvee-
mia
CONVULSIONS Convulsions IF CONVULSING |+ (ive anticonvulsant
(Medazolam)

Make sure neonate 1s warm
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CHAPTER 2.7: BASIC LIFE SUPPORT

2.7.1. Introduction

Pediatric basic life support (BLS) is not simply a scaledn version of that provided for
adults, although, where possible, guidelines are the same for all ages to aid teaching and
retention. Some of the techniques employed need to be vageddang to the size of the

child. A somewhat artificial line is generally drawn between infants (less tlyaarbld)

and children (between one year and puberty), and this chapter follovappinaach.

Once the child has been approached safely and@estest for unresponsiveness has been
carried out, assessment and treatment follow the familiar ABC pattern. The overall sequence
of basic life support in pediatric cardiopulmonarseat is summarized in Chart 2.8

Most causes of pediatric cardiorespirgtarrest are due to hypoxia. It means that oxygen
delivery rather than defibrillation or chest compression is the critical step in children. This
underlines the major differences with the adult algorithm, which follow#&-E
(Circulation Airway-Breathing algorithm.

Note: PALS (Pediatric Advanced Life Support) algorithm follows B sequence even in
children. The AB-C sequence described in this chapter has been derived from APLS
(Advanced Pediatric Life Support) Fifth Edition.

By applying the basic thniques described, a single rescuer can support the vital respiratory
and circulatory functions of a collapsed child with no equipment. Basic life support is the
foundation on which advanced life support is built. Therefore, it is essential that all
advarced life support providers are proficient at basic techniques, and that they are capable
of ensuring that basic support is provided continuously and well during resuscitation.

Table 2.4: Difference in Basic Life Support in Infants and Children

Airway Infant Children
Headilt position | Neutral | Sniffing

Breathing

Initial slow breaths | Five | Five

Circulation

Pulse check Brachial or femoral Carotid

Landmark Lower half of the sternum Lower half of the sternum
Technique Two fingers or two thumbs | One or twchands

CPR ratio 15:2 15:2
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Chart 2.8: Basic Life Support Algorithm( Checklist)

o Safety

e Shout for help*

cal spine injury

e Provide 5 rescue breathes

e Stimulate: Unresponsive child

e Open airway using head tilt and chin lift, jaw thrust if risk of cervi-

e Look, listen and feel: No Breathing or only gasping

Ask for Defibrillator (AED) wherever

available

v

Definite pulse .

Check pulse (take no more than 10 seconds

Y

No Definite pulse

Give 1 breath every 3 seconds

Add chest compressions of pulse remains
< 60/min with poor perfusion despite ade-
quate oxygenation and ventilation

One Rescuer: Begin cycles of 30 CHEST COMPESSIONS and 2 BREATHS
Two Rescuer: Begin cycles of 15 CHEST COMPESSIONS and 2 BREATHS

A

y

Reassess pulse after 2 minutes

No Pulse palpable

Call for help

Continue chest compression
along with ventilation

Use AED, if available
Consider transfer to PICU

*Ask for Defibrillator (AED

Definite pulse

O

< 60/ min

260/min

~

Not breathing or gasping
¢ Continue bag & mask ventilation with oxygen, 1 breath

every 3 sec

e Reasses every 2 min

Breathing spontaneously

e Stop compression and ventilation
e Putinrecovery position

e Give oxygen

e Continue further assessment

Use annex 26 for checklidbr steps of Basic Life Support
Use annex 27 for checkligb record ETAT case

96




97



3.1. CARE OF NORMAL NEWBORN AT BIRTH

3.1.1.Basic needs of aewborn
The Four basic needs all newborns at the time of birth and for the first few weeks of
life are:

1. To be warm

2. To breathe normally

3. To be protected (prevent infection

4, To be fed

3.1.2.Immediate NewbornCare
Most babies wouldequire routine care;-50% may need assistance to establish
adequate breathing and therefore will need resuscitation.

Immediately after delivery dry the baby with pre warm cloth and assess whether
baby is breathing or crying, if yes go for routine nembcare.

Routine newborn care after birth includes

T Pl ace the babapdomem t he mot her 0s
1 Dry the baby with a warm clean sheet. Do not wipeveffix.
1 Clamp the cord after-3 min and cut with a steriiastrument.
1 Tie the cord with a sterile tie/coathmp.
1 Examine the baby quickly for malformations/bitijury
T Leave the baby bet ween ttoslkncateot her 6s br ea
1 Support initiation obreastfeedings soon as possible (within 1 hour)
o Assist for good positioning, attachment and effecsuckling
o If needed, assist for expression of breast milk.
1 Apply 4 % chlorhexidine gel over umbilical stump wearihgves
T Cover the babyds head with a warmdothh. Cove
1 Determine the sex and place an identity labeheaby
1 Giveln}. VitKi1mg IM (0.5 mg for < 1000 grams baby and 1 mgédat)
1T Record the babyoébabywei ght Monitor the

0 Monitor baby every 15 min for next 1 hour and 2 hourly for next 6 hours
(more frequently iheeded)

Breathing

Grunting
Chestindrawing
Fastbreathing
Heartrate
Color

Warmth

> > > > > D
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A Bleeding from theord

A Examine the baby quickly for malformation /birth injury. Quick but
thorough clinical screening is essential to identify any life threatening
congenital anomalies eg. Meningomyelocele, chemoesophageal
fistula, anal atresia araimphalocele.

3.1.3. After immediate newborn care

[J Write records of newborn and immediate newlzare.

[1 Report to an appropriaggerson.

(1 Explain findings to mother and family (normal aadzhormal)

3.3. EXAMINATION OF N EWBORN

Perform newborn examination as p@mnnex28 checklist for newborn examinatioim
inpatient ward

3.4CRITERIA FOR ADMISSIONS TO SNCU , TRANSFER TO STEP-DOWN UNIT
AND DISCHARGE
Any newborn with following criteria should be immediately admitted to the SNCU:

1 Birth weight <1800 gm or gestation <@#eks)

1 Large baby (4 kg anore)

1 Perinatabsphyxia

1 Apnea orgasping

1 Refusal tdeed

1 Respiratory distress (Rate 60 or more/migromnt/retractions)

7 Severe jaundice (Appears<24 hrs/stains palms & soles/|asteks)

 Hypothermia less than 3C (7¥.7AF) , or hyperQoge. [(pmétFa) ( O3 7
improved with initial management]

1 Centralcyanosis
1 Shock (cold periphery with CRT>3 seconds and weak &pialsie)
1 Coma, convulsions @ncephalopathy

9 Abdominaldistension

1 Diarrhoeddysentry
1 Bleeding

1 Major malformations
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Criteria for transfer from SNCU to the Step-down t o mot her 6s si de

{ Babies whose respiratory distress is improving and do not require
oxygen supplementation to maintain oxygaturation
1 Babies on antilatics for completion of duration tfierapy

1 Low birth weight babies (less than 1800 g), who are otherwise stable (for
adequate weiglgain)

1 Babies with jaundice requiring phototherapy but otheratgblewhenever feasible

1 Babies admitted for any conditidout are now thermodynamically and
hemodynamically stable

In places where there is set up for intermediate care facilities

Criteria for discharge from SNCU to home
1 Baby is able to maintain temperature without radreartmer
1 Baby is hemodynamically dtke (normal CRT, strong periphegallses)
1 Baby accepting breast feedsl|
1 Baby has documented weight gain for 3 consecutive days; and the weight thanore
1.5 kg(for preterm and low birth weight)
1 Primary illness hasesolved

In addition to the abovenother should be confident of taking care of the baby at home.
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3.5MANAGEMENT OF PRETERM AND LOW BIRTH WEIGHT BABIES

3.5.1.Two clinical types ofLBW

1.
2.

Preterm or premature (< 37 weekgestation)

Small for gestational age (SGA) or intrauterine growth detiamn or restriction
(IUGR) or Small for dat¢SFD)

3.5.2.Classification of LBW:

T

Low birth weight:- Birth weight less than 2500gms irrespective of the gestational
age.

Very low birth weight: Birth weight less than 1500gms irrespective of the
gestational age.

Extremely low birth weight: Birth weight less than 1000gms irrespective of the
gestationahge.

3.5.3.Problems of Preterm:

Immediate problems:

=4 =4 =4 4 4 -4 4 -4 5 45 -4 5 -4 -4 -4

Birth Asphyxia

Hypoglycemia

Hypothermia

Hypocalcemia

Apnoea

Feedinddifficulties

Infections

Hyaline membrane disea@d¢MD)
Apneicspells

Intraventricular hemorrhagé/H)
Necrotizing enterocoliti$NEC)
Metabolicacidosis
Hyperbilirubinemia

Fluid and electrolytenbalance
Patent ductuarteriosus

Long term problems:

M

T
T
T

Anemia

Retinopathy oprematurityjprevented by keepO2 saturatio®8-95%]
Bronchopulmonargysplasigprevented by keeping O2 saturati@®®95%]
Cerebrabpalsy
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ASSISTED FEEDING OF LOW BIRTH WEIGHT BABIES

3.6.1. Newborns that require assistedeeding:
1 Preterm <34weeks or birtheight<1800g
1 Babies having mildespiratorydistress
1 Babies with inability to feed at breastcup/paladai
1 Oro-facial defects/malformations (cleft lip palate)

3.6.2.Guidelines for the modes of providing fluids andeeding:

Birth weight (grams) <1200 12001800 >1800

Gestation (weeks) <30 30-34 >34

Initial feeding Intravenous fluids try NG feedingtry Breastfeeding, if
NG feedng, if not paladai if not sick unsatisfactory, give
sick paladai feeds

After 1-3 days NG feeding Cup/paladai Breastfeeding

Later (1-3 weeks)  Cup/ paladai Breastéeding Breastfeeding

After some more Breastfeeding Breastfeeding Breastfeeding

time (4-6 weeks)

Breast milk is the ideal feed for low birth weight babies.

Those unable to feed directly on the breast can be fed expressed breast milk (EBM) by
gavage or gp or paladi.

Measure  prfeed abdominal girth just above the umbilical stump. Do not attemyfepde
aspirates
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3.7. GRADING AND MANAGEMENT OF HYPOTHERMIA

Baby who is cold to touch both centrally and peripherally if temperature is less than 3|
(97.7°F)

Grading of hypothermia

1 Normaltemperature . 36.5to less than 37.5 0°C (97.7°<&9.5°F)
i Cold stress . 36 to less than 36.5 0°C (96.8°<@7.7°F)

1 Moderatehypothermia . 32toless than 36. 0°C (89.6°F196.8°F)

1 SevereHypothermia . <32°C(<89.6°F)

(This standard classification differs from the classification ofIRIBICI)

Management of hypothermia
1 Record actual bodgmperature
1 Rewarm a hypothermic baby as quickly@sssible:
o Severe hypothermiaRadiantwarmer

o Mild to moderate hypothermiaKangaroo mother care or Radiant warmer
If hypothermic still persists despite taking above measures, infection shaudpexted

Management of severe hypothermia
1. Keep under radianvarmer
. Reduce further he#dss

. Infuse IV 10% Dextrose @0ml/kg/day

2
3
4. Inject Vitamin Kg
5

. Provideoxygen

Baby must be kept warm at all times right from birth.
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3.8. MANAGEMENT OF HYPOGLYCEMIA

3.8.1. Definition: Hypoglycemia in newborns is defined as blood glucose levels less than 45 mg/dl

Flowchart 7:
Identify a baby with hypoglycemia

Suspect
Small for gestational age
Large for gestational age
Infant of diabetic mother
Pretem babies
RH haemolytic disease
Mother taking hypoglycemic agents
Sick babies Jitterness, cyanosis, seizure, apnoic episodes, tachypnea, weak or high pit
cry, floppiness or lethargy, poor feeding, eye rolling, severe hypothermia

@ "o aoo0op

A 4
Check blood glucose at 1 hour of birth / at first contag

A 4

Blood glucose 285mg/dl & asymptomatic

\ 4
Breastfeeding or extessed breast milk by cup

A 4
Monitor blood glucose after Hours or beforaext feed

v \ 4 VL
> 45 mg/dI 2545 mg/dI < 25 mg/dl
A A
Increase frequency (if breafstd) Follow Flowchart 2
or Increas volume of fed (if cup
fed)

v
Monitor blood glucose before next
feeds Discontinue monitoring if blood
glucose is 45 mg/dl or more on two
consecutive measurements

For Infant of diabetic mothers glucose monitoring schedule is as 1,2,3,6,12,24,36 an|  ;,
hours




Flowchart 8:

Management ofbaby with blood glucose<25 mg/dl or symptomatichypoglycemia

*GIR-Glucoselnfusion Rate

Blood glucose<25 mg/dDR

Blood glucose 285 mg/dl and symptoms of hypoglycemia

!

Give lolus of 2 ml/kgl0% dextrose IV ove2-5 minutes
If no IV accessgive same by nasogastric tube
Continue IV 10% dextrose daily maintenance rat&{R* 6mg/kg/mir)

!

Check blood glucose after 30 min

|

A 4

Blood glucose <25mg/dl or symptomat

A 4

A

Blood glucose >45 mg/dl

v

Repeat bolus 10% dextrose 2ml/kg
Increase infusion rate to 8mg/kg/min.

Continue dextrose infusion at same rat

!

)

Measure blood glucose after 30 min*

Monitor blood glucosevery 3 hours

A 4

!

If blood glucose <45mg/dl, increase
Infusion rate to 10mg/kg/min

!

If blood glucose >45mg/dl or more on }
consecutive measurements start
decreasing glucose infusion by

Repeat measurement after 3 hours,

v

v

2mg/kg/min.

Increase oral feeding gradually

If Blood glucose <45
mg/d|

If Blood glucose >45
mg/d|

A

L

Refer for level lll care

Continue at this rate till 2
consecutive values 3 hour
apart are >45mg/dl

Stop IV fluids wh&n oral feedingaches
at least 2/3 of daily requirement. Allow
baby to breast feed. Stop monitoring
when 2 preeed values are > 45mg/dl of
full feed.

**Check glucose level 30 mines after each bolus
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3.9: INTRAVENOUS FLUID THERAPY
Indication for IV fluid therapy

1 Birth weight <1200g

1 Birth weight >1200g and sick

0 Severe respiratory distress (RRO70/ RR 060 and with severe retraction or

grunting)
Unconscious or lethargic

Intolerance to gastric feed

o O O O

Uncontrolled seizure

9 Gestation week <30 weeks

Choice of intravenousfluids

1 Determine required volume of fluid as per birth weight and age (B&2¢

9 Use 10% Dextrose for initial 48 hourslibé

1 After 48 hours, if baby is passing urine, use commercially availgtfleids suchas

10% Dextrose + 1/BIS

9 If the remixed solution is not availabl® make 100ml of 10% Dextrose + NS + 5

ml kcl in 500 ml)
0 Take normal saline (NS) 20 ml

0 Add remaining fluid volume as 10#&extrose
0 Add 1 ml KCL/100 ml of prepareituid

3.9.2.Fluid requirements of newborns

Abdominal distension and/or vomiting (bilious/bloody)

Fluid rate (ml/kg/d)
B. WT (kg) Hours Days
24 48 72 4 5 6 7
<1 100 120 130 140 150 160 170
1-1.5 80 95 110 120 130 140 150
>1.5 60 75 90 105 120 135 150
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3.10. ASSESSMENT AND MANAGEMENT OFJAUNDICE
3.10.1.Clinical assesment of severity if jaundice in anewborn

In a newborn that has not been treated earlier, Kramer's criteria are used to clinically estimate
severity of jaundice.

Clinical assessment of jaundice
(Kramer’s staging)

Area of body . Bilirubin levels
] ‘:,”\’—‘ [g/dl (*17=umol)
L. Face il Zone-1:4-6
2.Upper trunk fi- 2 XA Zone-2:6-8
3.Lower trunk & thighs ;“ X 16
4. Arms and lower legs é- 3 """ 5\ Zone-3: 8-12
5. Palms & soles T Zone-4 :12-14
"‘. Zone-5 :>15
Ab-’
&85

Figure 3.1 Kramer's criteria to clinically estimate severity of jaundice

Alert signs in anewborn with jaundice (any one sign of théollowing):
1 Clinical jaundice in first 24 hrs dife
i Total Serum Bilirubin (TSB) increasingly by >5 mg/dl/day ori@d&/dl/hour
9 TSB>15mg/dI
1 Conjugated serum bilirubin >rg/dl

1 Clinical jaundice persisting for 2 week in full term and > 3 weeks in preterm
neonates

3.10.2.Management ofhyperbilirubinemia:
1 Estimate total serum bilirubin in a baby with clinical jaundice at risk for
hyperbilirubinemia
1 Decide for phototherapy/exchange transfusion based
0 Gestation
o Postngal age inhours
o Presence or absencerisk
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Figure 3.2: Normograph for initiating phototherapy (for newborns >35 weeks)

For newborr, Consult Normograph 1 to identify requirement for phototherapy
> 35 weeks:| Consult Normograph 2 to identify requirementfor exchange transfusion

1 Use of bilirubin. Do not subtract direct reacting or conjughtidibin

1 Risk factors= isoimmune hemolytic disease, G&PD deficiency, asphyxia, significant,
lethargy, temperature instability, sepsisidosisor alburnin <3.0 gll (if measured)

(1 For well infants 3837 6/7 wk can adjust TSB levels for intervention around the medium
risk line. It is an option to intervene at lower TSB levels for infants closer to 35andts
athigher TSB levels for those closer to 37 GK.
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Figure 3.3 : Normograph for instituting exchange transfusion (newborns with gestation
>35 weeks
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1 The dashed line for the first 24 hours indicates uncertainty due to a wide range of clinical

circumstances and a range of responses to phototherapy.

1 Immediate eghange transfusion is recommended if infant shows signs of acute bilirubin
encephalopathy (hypertonia, arching, retrocollis, opisthotonos fever, high pitched cry) or
if TSB is O 5 mg/ drdes.( 85mol /L) above these

[1 Risk factorsisoimmune hemolytic diseasB6PD deficiency, asphyxia, significant
lethargy, temperature instability, sepsisidosis.

[1 Measure serum albumin and calculate B/A ration lgend)

[1 Use total bilirubin. Do nasubtractdirect reacting or conjugatdxdlirubin

0 If infants is well and 387 6/7 wk (median risk) can individualize TSB levels for
exchange based on actual gestatiagal.

For newborn O 35 weeks:
Consult table given below for identifying requirement for phototherapy or exchange
transfusion

Guidelines for phototherapy and exchange transfusioffor newborns with gestation
CB5 week$

Serum bilirubin levels (mg/dl)
Weight (Grams) Phototherapy, if TSB Exchange transfusion, if

TSB

500-750 5-8 12-15
750-1000 6-10 >15
10001250 8-10 1518
12501500 10-12 17-20
15002500 1518 20-25

Note: For exchange transfusion required refer baby to higher center (level 111)

3.10.3.Precautionsfor phototherapy
1 Baby should b@eaked
o Eyes and genitals should bevered
1 Newborn should be kept at a distance of not more than 45 centimef&snch

below the light source
0 They can be kept as close to the phototherapy unjissssble

1 Frequent feeaig every 2 hours and change of posture shoufurdraoted

1 Once under phototherapy, clinical assessment is not reliable. Serum bilirubin must be
monitored

1 Change the posture
(Baby requiring exchange transfusion should be referred to level Ill)
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3.11. ASESSMENT AND MANAGEMENT OF RESPIRATORY DISTRESS

Respiratory distress in a newborn as defines as Respiratof6fitain and /or any of
the following signs:
x  Grunting

x Retractions
x Cyanosis

Assessment of severity of respiratory distr

Score | Respiratory rate | Cyanosis Air entry Grunting Chest
retraction
0 <60/min Nil Normal None Nil
1 60-80/min In room air Mild On auscultation Mild
with stethoscope
2 >80/min In >40% Q Marked Audible with Moderate
naked ear

Score of O 4 for at | east 2 hours during t
distress.

Score of O 6 CRPAP/hag & maskdintubaidni on f or

Monitoring of a newborn with respiratory distress (2-4 hourly)

1 Clinical assessment with respiratory distress charting

i Start oxygen
ol f the baby's respdratory distress scor .
o Give oxygen at a high flow rate-@L/min byhoodbox

1 Continuous pulse oxyetry is desirable. Change probe site regularly to avoid pressure
sores

1 Maintain saturations between-82% in preterm and 995% in term neonates. Titrate
oxygen flow as per SpO

1 Treat underlying condition

1 If improves startéeding

fifbabyoés respir parsstenylyOdor ceritral eyanssis ®roxyger saturation
< 90% with 10Lof free flow oxygen by hodzbx, consider
Nasal CPAP

1 Despite use of nasal CPAPif he babyds respiratory distr
o Organize transfer to a tertiary hospital for assisted ventilationfurther diagnadie
evaluation
o Give first dose of antibiotics (Ampicillin and gentamicin) prior to transfer
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Device for oxygen delivery

Nasal prong O2Hood CPAP

1 Use appropriate size 1 Chooseappropriate 1 See below how to make
prongs sized hood CPAP

1 Appropriate sized prong 1 Use transpareittood
fits into nostrils without 9 Flow rate >6 L/min
balancingcolumella or
ala nasai

1 Flow rates: 0.5 to L/min
for preterm and 1 to
3L/min forterm

MAKING CPAP
Indication - Respiratory distress in heonates and infantsesponding to oxygen therapy
Complications- Pneumothorax, nasal cavity drying
Procedure-
1 Make all the equipmemeady
0  Nasal prongs that snugly fits into thestrils
U A tube to connect to the nasal prongs to dip inxthter

A clean bottle filled withdistilled water upto the level of the pressure to be gigeh
cm

Adhesivetape
Oxygen cylindertoncentrator
1 Take the nasal prongs and cut one end ofubieg

1 Attach the connecter tubing to the cut end of the nasal prongs that is exiting out
of the baly and tie the other end that goes to the oxygen and secur@apath
1 Dip the end of the connecter tubing into the distilled water which is measured
upto thdevel of the pressure {& cm of water) to bgiven.
1 Attach the inlet of nasal prongs to the oxyglefiverydevice
TApply the nasal prongs totapehe babybés nostr
1 Watch for presence of bubbling in the distilledter

See annex 39 for checklisor making CPAP
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3.12. ASSESSMENT AND MANAGEMENT OF NEONATAL SEPSIS

Neonatal sepsis isne of the three major causes of neahatortality. Sepsis is largely
preventable.

High risk factors associated with development of sepsis

1. Low birth weight (<25009) or preterbaby

2. Febrile iliness in mother during or within two weekslefivery
3. Foul snelling and/or meconium stainéduor

4. Prolonged rupture of membrafl8hr)

5. Single unclean or more than three vagmeminationgluringlabor

6. Prolonged labor (>24 hours both stages) and difficult deliveryinstinumentation
7. Birth asphyxia and difficultesuscitation

Foul smelling liquor alone can be considered as having sepsis and warrants initiation of
antibiotic therapy. Presence ofleast threeof the above mentioned risk factors is considered
to be infected and requires investigation and treatnvéh appropriate antibiotics therapy.

Clinical manifestations of neonatal sepsis

1 Non-specific: Hypothermia or fever, lethargy, refusal to suckle, poor cry, not
arousablecomatose
Gastrointestinal: Abdominal distensiaharrhoeavomiting, poor weighgain

Hematological system: Severe jaundice, pallor, petechiae, pubbesding
Cardiovascularpoor perfusion, shock, bleeding asaderema
Respiratory: Cyanosis, tachypnea, chest retractions, gpmga/gasping

= =4 4 A

CNS: Fever, seizures, blank look, higtched cry, excessive crying/irritability,
neck retraction, bulginfpntanel

Laboratory diagnosis of a newborn with sepsis

Sepsis screening: Any of two tests that come positive out of the following five tests
strongly indicate presence of sepsis:
1. Leukopema (LC/Total leukocyte count <5000/culiam)

2. Neutropenia (ANC/Absolute neutrophil count<1800/cubiu)
Immature neutrophil to total neutrophil (I/T) rafre0.2)

Micro ESR (3 + age in days upto 7 daydifef or >15 mm % hour)
PositiveCRP

o bk~ w

(NB: Gold standard for diagnosis of sepsis is blood culture)
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|Approach to newborns at risk of sepsis

o~ Meonate at risk of sepsis ‘«.\\
.-"’J \-\
F "‘
Symptomatic As'.rmpl;tl:umati-:
5 i
-~ . !
I"dr \\ "
J/ * -
& kY Do sepsis scree n
N . J.-’r blood culture \"‘xh‘
High suspicious Low suspicious ; "u
| I >
[ !
Sensi %r v Megative Positive
i
Eps1S Streen Sepsis screen i Take blood culture
Blood culture Blood culture v and Stj“'t antibiotic
] fr
; i Repeat sepsis Iy !
v | s :
L J screen after 11@5 i i
i £
Start antibiotic , ¥ , I |
! Megative screen " # :
1 )
v after 12 hr Negativg screen N I
; i Positive screen ¥
Duration according M v Duration —gcg to clinical
to clinical course * Monitor clinically Maonitor clinically course & culture®
Culture sterile — 7-10 days Culture Positive — 10-14 days

* Do lumber puncture if meningitis suspected clinically; if positive then treat for 21 days

Fig: 3.4 Approach to newborn at risk of sepsis

Antibiotic therapy of neonatal sepsis

1. Septicaemia or pneumonia
Antibiotic Each dose Frequency Route Duration
<7 days age | >7 days age
Inj. Ampicillin 50 mg/kg/dose| 12 hourly 8 hourly v 7-10 days
and
Inj. Gentamicin 5 mg/kg/dose | 24 hourly 24 hourly \ 7-10 days
2. Meningitis
Antibiotic Each dose Frequency Route Duration
<7 days age| >7 days age
Inj. Ampicillin 100 12 hourly 8 hourly v 3 weeks
and mg/kg/dose
Inj. Gentamicin 12 hourly 12 hourly \Y 2 weeks
and 2.5 mg/kg/dose
Inj . Cefotaxime 6 hourly 6 hourly v 3 weeks
50 mg/kg/dose
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Supportive care of a newborn with sepsis
1. Provide warmth, ensure consistency normal &najure
2. Start intravenous line
3. If CRT>3 seconds, infuse normal saline 10 ml/kg over 30 minutes, repeat the-8ame 1
times, if perfusion continues to be poor

4. Infuse 10% dextrose 2 ml/kg stat

5 1nject Vitamin K1 mg IM (if O 1000 gm)

6. Stat oxygen by hood or mask, if cyanosed or grunting

7. Provide gentle physical stimulation, if apnoeic. Provide bag and mask ventilation with
oxygen if breathing is inadequate

8. Avoid enteral feed if hemodynamically compromised, give maintenance IV fluids

9. Conside use of dopamine if perfusion is persistently poor

Rational Use of Antibiotics
1 Indication of antibiotics
1 Appropriate choice and correct combination antibiotics
1 Correct regimen dose, duration, frequency
1 The cost effectiveness with adequate efficacy

Indication of antibiotics
The indication for starting antibiotics for at risk neonates with early onset sepsis are
1. Presence of O 3 risk factors for EONNS
2. Presence of foul smelling liquor
3. Presence of 2 antenatal risk factors and a positive septic screen
4. Strorg clinical suspicion of sepsis
The indication for starting antibiotics for at risk neonates with late onset sepsis are:
1. Positive septic screen and or
2. Strong clinical suspicion of sepsis

Choice of Antibiotics
Depends on
1 Most probable etiological agent
9 Bactrial isolate from culture
1 Sensitivity pattern
1 Hierarchy and combination

Empirical choice of antibiotics for treatment of neonatal sepsis

Clinical situation Septicaemia and Pneumonia | Meningitis
FIRST LINE Ampicillin and Gentamicin Add Cefotaxime
Community acquired (resistance

unlikely)
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SECOND LINE Ampicillin or Cloxacillin and | Add Cefotaxime
Hospital acquired Gentamicin or Amikacin
Some strain likely to be resistan

THIRD LINE Cefotaximeor Piperacillin Cefotaxime or
Hospital acquired sepsis (most | Tazobactam or Ciprofloxacin | Piperacillin
strain likely to be resistance) and Amikacin Tazobactam and
Consider Vancomycin if Amikacin
MRSA suspected

The choice of antibiotics also depends upon the prevalent spectrum of organism generally
isolated in thatetup and its sensitivitpattern. The antibiotics should be changed accordingly
on the basis of culture report wherever possible

Duration of course of antibiotics in neonatal sepsis
1. Meningitis (with or without positive blood/CSF culture)l days
2. Bloodculture positivebutno meningitis14 days
3. Culturenegative sepss screen positivand clinical courseonsistent with
sepsis7-10 days
4. Culture and sepsis scre@egative but clinical coursecompatible with sepsis
5-7 days
Antibiotics therapy of neonatakpsis
1. Sepsis or Pneumonia

Antibiotic Each dose Frequency Route | Duration
<7days age | >7days age

Ampicillin 50mg/kg/dose | 12hrly 8hrly IV, IM | 7-10 days
Cloxacillin 50mg/kg/dose | 12hrly 8hrly v 7-10 days
Gentamicin | 5mg/kg/dose | 24hrly 24 hrly IV, IM | 7-10days
Amikacin 7.5mg/kg/dose | 12hrly 12 hrly IV, IM | 7-10 days
Cefotaxim | 50mg/kg/dose | 12hrly 8hrly IV, IM | 7-10 days
Piperacillin+ | 50-100

Tapzobactam mg/kg/dose L2hrly 8hrly v 7-10 days
Ceftriaxone | 50mg/kg/dose | 12hrly 8hrly IV, IM | 7-10 days
Ciprofloxacin ;gmg/kg/dose 12hrly 12 hrly IV, PO | 7-10 days
Vancomycin | 15mg/kg/dose | 12hrly 8hrly v 7-10 days
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Il. Meningitis

Antibiotic \ Each dose Frequency Route | Duration
>7days
<7days age S0e
Ampicillin 100mg/kg/dose | 12hrly 8hrly IV, IM | 21 days
Cloxacillin 50mg/kg/dose 12hrly 8hrly \Y, 21 days
Gentamicin | 5mg/kg/dose 24hrly 24hrly IV, IM | 21 days
Amikacin 7.5mg/kg/dose | 12hrly 12hrly IV, IM | 21 days
Cefotaxim 50mg/kg/dose 6hrly 6hrly IV, IM | 21 days
Ceftriaxone | 50mg/kg/dose 12hrly 8hrly IV, IM | 21 days
Vanconycin | 15mg/kg/dose 12hrly 8hrly v 7-10 days
Ceftazidime | 50 mg/kg/dose | 12hrly 12hrly v 7-10 days

Prevention of neonatal sepsis
1 Use infection prevention practices while caring for mother and newborn.

= =4 4 -4

Treat

o Hand washing

0 Minimum visitors

o Clean clothing
1 Exclusive breast feeding.
1 Adequate and timely immunization.

mot her 6s i
Use clean delivery practices during labour and birth.

Treat mother with antibiotics if she has prolonged rupture of membrane (>18 hours).
Keep umbilical cord dry and uncovered.
Teach mother and family infection prevention practices

nfecti.on

adequately

during
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3.13. RESUSCITATION OF ASPHYXIATED NEWBORN

Dry and maintain normal temperature,

Position airway, clear secretion if neede
Drv .'-mr.'i <timiilate

’

’-

Evaluate respiration N .

I | e
Within 60 sec NO

¢ Assess HR
N Post
0 -~ L
»| resuscitation
? care /T argeted Preluctal SpOZ\

after birth
Imin 60-65%
2min 65-70%
3min 70-75%

* Assess HR 4min 75-80%
5min 80-85%
10min 85-95%

o

ﬁVentiIation corrective \

steps

M-mask reposition
R-reposition airway
S-suction mouth and nose
O-open mouth

P-increase pressure
A-alternative airway

\_ /

i
'
o
\
el

*see below for steps of UVC insertion
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Steps for umbilical vein catheter (UVC) insertion

=4 =4 -4 -4 -8 -9 -1

=4 =4 -4 -8 -9

EJE

= =

Arrange #l necessary equipment

Follow aseptic technique of infection prevention

Prepare the solution to be infused

Restrain the baby by using a padded crucifix splint and put baby under radiant warmer
Wear cap and mask

Wash hands, wear sterile gown and put stgtdees

Prepare umbilicus and surrounding by washing in an around spiral motion with a swab or
cotton ball form inward outwards with spirit, Povidone lodine and spirit each time with
different swab

Allow it to dry

Remove the gloves

Wear another sterile gles

Drape area with sterile eye cloth

Fill the catheter with normal saline using closed syringe attached to the end of the catheter
and make sure that there is no air

Cut the umbilicus stump with the sterile blade about 2 cm from the skin

Hold the stumpvith toothed forceps and identify the vein.

The umbilical stump has the two umbilical arteries, which are thiskedled and the

single umbilical vein, which usually has a wider opening

Remove the clot and debris from the umbilical vein.

Insert gently theatheter filled with saline and attached with syringe towards the head of
the baby and to the babyds right side

As the catheter is advanced, periodically apply gentle suction with the syringe until blood
flows back. Once blood flows back freely throubk catheter (usually after the cathras
inserted 3 to £m), do not advance the catheter any further

If resistance is encountered while advancing the catheter, especially in the first 2 to 3 cm,
do not continue. Remove the catheter and try again

Tie the cord tie or suture around the stump of the umbilicus to hold the catheter in place
and prevent bleeding around the catheter or from one of the arteries.

Remove the syringe and connect the infusion set to the catheter, ensuring that there are no
air bubbes in the set. Secure the catheter with suture material or adhesive tape to prevent it
from being dislodged.

Seeannex 30 for checklist oNeonatalResusciation and annex 31 for checklist efuipment
check
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3.14 MANAGEMENT OF NEWBORN WITH SEIZURE

Identify and characterize seizures in newborn

Generalized convulsion
1 Repetitive jerking movements of limbs aiage
1 Continuous extension and flexion of arms and legs, either Synchronoi
or asynchronous
1 Apnea (cessation of breathing for more thas@€fbnds)

Subtle convulsion
1 Repetitive blinking, eye deviation etaring
Repetitive movements of mouthtongue
Purposeless movement of limbs as if bicyclbimngwimming
Apnea
Baby may beonscious

= =4 -4 -4

Distinction of epileptic from nowpileptic phenmena (jitteriness)
Non epileptic phenomena are characterized by

A Can be provoked by stimulation

A Can be suppressed by gentle restraint

A Are not accompanied by autonomic changes (athycardia, tachypnea , hypoxia or
apnea)

A Are not accompanied lbnormal eye movements?
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Flow chart 8: Management of acute neonatal seizure

Meonate with seizure

= identify and characterize the sezure

= Sprure airvay and optimize breathing, circulztion, and temperature

= Start oxygen if seizures are continuous

= Spcure IV access and take samples for bassline investigations including swsar, calcium, sodium, potassium, hematocrit,
sepsis screen induding lumbar puncture, ABS, magnesium

= If hypoghycemic (blood sugar <45 mg/dl): administer 2 ml/kg of 10% dextrose as bolus

followed by a continuous infusion of 6-8 mg/kg/min

= If blood sugar is in normal rangs, sample for total serum calcium or ionized calciwm should be withdrawn; if total serum
calcium <7mg/dl or ionized cabcium <4mg/dl then 2 ml/kg of calcium gluconate (10%) should be given Iv under cardiac

monitoning

Adminizter phenobarbitone 20mgfkg IV stat over 20 minutes - - .
‘Watch for apnea, respiratory depression and hypotension If Calcium < 7 mg/dl or ignized. caldium

<0.6mmal/L and seizure persists, repeat [V

calcium. If no response consider 50%

magnesium sylphate 0.2ml/kg IM

Sefzures continue l

Repeat phenobarbitone in 10 mgfkg'dose aliquots until 40 mglkg

dose is reached
Monitor respiratory status and Blood pressure

Seizures continue 4

Administer phenytoin 20 mgikg 1V slowly
ouer 20 minutes under cardiac monitoring

Seizwres continue l

Repeat phenytoin 10 mg/kg/dose

Seizwres continue ¢

Refer to higher center lewvel 11l

Follow up after 1 month. If EEG/Neurological tests are normal, then taper in 7 days. If abnormal EEG or
Neurological findings is not equal continue till 3 months as peppohtadequacy of anticonvulsant
therapy

Occasional subtle seizures not interfering with vital functions may be left alone if maximal
doses of phenobarbitone and phenytoin have already been reached

Maintenance therapy

Monotherapy is the most appropriateategy to control seizures. Attempts should be made to
stop all antiepileptic drugs and wean the baby to only phenobarbitone5amg/kg/day. If
seizures are uncontrolled or if clinical toxicity appears, a second AED may be added. The choice
may vary fom phenytoin -8 mg/kg/day IV or P.O in two divided dose8joavailability of
Phenytoin may be reduced if the tablets are crushed.

Duration of therapy
Duration of therapy should be guided by cause, course, and neurological status of the baby.
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3.15. MANAGEMENT OF A NEWBORN WITH HEMODYNAMIC COMPROMISE

Signs of hemodynamicompromisein a newborn

Pallor
Tachycardia
Reduced pulseolume

= 4 4

Decreased urineutput

Action to be taken

1 Assess for signs of respiratatistress
Oxygen via nasal prong or oxygkaodor CPAP
IPPV with bag and mask ventilation if signs of seubstress
Obtain IVaccess
Normal saline @10ml/kg IV over 15 to 2@inutes
Reassess and repeatatjuired

= =4 A4 A4 A

IV antibiotics (Ampicillin and Gentamycin) after obtaining blood for

cultureand sensivity

1 Full septic work up (Blood for CBC, culture and sensitivity, urine for RME and
culture, lumbepuncture)

1 Proceed to further management of shock using ionotropic agents. Dopamine

should be started if signs of shock persist after two fluid boluses.

Day 1 Dosel/frequency

Day 1 initial dose 1mg/kg/dose g8h x 3 doses

Day 2 follow in 12 h with 0.5mg/kg/dose IV q12 h x 2 doses

Day 3 follow in 12 h with 0.25 mg/kg/dose IV g12h x 2 doses

= | =A== =21==
= | =a|=2|=2

Day 4 follow in 24 h with 0.125 mg/kg/dose IV x 1 dose

1 If BP improvesand other vasopressors have been weaned off, treatment may stop
after24 hours.

lonotropic Agents
Preparation before

infusion
Inotrope Commercially Dilution 7 Dilution Final
available Step 1 Step 2 concentration
concentration 17 NEONATAL
Dopamine  [1mI=40mg 2ml of undiluted 1.6mg/mi
Dopamine
+48ml NS or 5%
Dextrose
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Dose and Dose calculation:
Dopamine 5-20 mcg/kg/min

Dose of Dopamine added to make 50 mkNS

3 x ugm/kg/minx wt

mi/hr

This amount divided by 40 gives the amount to add in mi

Example of Dopamine calculation:

Weight of the baby 2.5 Kg, starting dose: 10 mcg/kg/atimfusion rate of 1 ml/hr

3x2.5x10/ 1= 75 mg/40= 1.8 ml in 48.2 ml NS at the rate to 1 ml/ hr or 16 drops per minute via
burette set provides dopamine at 10 ugm/kg/min

Seeannex 32 for checklistfor assessment and management of a newborn requiring special
care
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SECTION 4: APPROACH TO A CHILD WITH COUGH
OR DIFFICULTY IN BREATHING
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Cough and difficulty in breathing are common problems in young children. The causes

4.1: INTRODUCTION

range from mild, selfimiting illness to severe, lifthreatening disease like pneumonia.

Pneumonia is the single largest infectious cause of death in children under five years of

age. This chapteprovides guidelines fomanaging the unddive-children with cough
and/or dificulty in breathing.

Before taking detailed history and examination, you must ensure that emergency
treatment has been provided for the emergency signs detected using ETAT. After you

have completed ETAT, following history & examination will help you iaateng a
diagnosis in children presenting with cough or difficult breathing

History

i

oo oo oo c

c:

Cough
1 Duration indays
71 Diurnalvariation
1 Paroxysms with whoop or vomiting or centcgnosis

Noisy breathing, difficulty irbreathing

ChestPain

History of choking or suden onset o§ymptoms

Feveri duration andletails (Sesection

History suggestive aheasles (Sesection

Past historySimilar episodes, history of use of salbutamol, histollefgy
Known or possible HIV infection (Sesection

Immunization: BCG; DPTHaemophilus influenza type b or Pentavalent
Vaccine OPV/ IPV, PCV 10, MeaslesRubella, JEvaccine
Family history of asthmasllergy

History of contact withuberculosis

Examination

The symptoms and signs listed below are a guide to reach a dia¢iuisadl.
children will show every symptom or sign.
U Generakondition

1 Sicklooking orwell looking
1 Irritable orlethargic

U Vitals-

1 Heart rate Tachycardia may be due to fever, shock, dehydration,

congestive cardiailure
124



1 Respiratory rateCount respiratoryate for full 1 minute when baby is
calmand not feedingpok for chest indrawing, nasal flaring, head
nodding, grunting, audible wheezgidor
*HR may increase by 10 beats/min and RR may increase by 4
breaths/min for ever§-degreeC rise intemperatue

1 Blood pressureHypotension due to septic shockdmhydration (See
appendix folhypotension)

1 SpOz2 ifavailable

U Head to toexamination

O OO0 o d

1 Subconjunctivahemorrhage
1 Throati Congestion, enlarged & inflamed tonsils, membrane toresils
1 Cyanosis
1 Severe pinar pallor
1 Lymphadenopathy
1 Large skin boils or abscess or infectedbies
1 Skin rashes suggestive mkasles
Respiratory systerxamination
Inspection signs of respiratorglistress
Palpation Apex beat displaced or trachea shiffemin midline

Percussio- Dullness (Pleuragffusion, pneumonjeor hyper resonant(pneumothorax)
Auscultation Unequal air entry, no air entry, crackles, bronchial breath sounds,

wheeze, stridor
Cardiovascular systeexamination

 Heartmurmurs
Per Abdominakxamination
7 Enlargel liver andspleen
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4.2: CLASSIFICATION OF

CHILDREN WITH

COUGH/ DIFFICULTY IN BREATHING

Cough and/ or difficulty breathing may classified into lasting </= 14 days and lasting

>14 days as given Table 4.1.
Table 4.1: Classification of coughDifficulty in

breathing

Cough 014 days

Cough >14 days

Respiratory

Viral URTI
Pneumonia
Croup
Epiglottitis
Diphtheria
Anaphylaxis
Bronchiolitis
Bronchial Asthma Exacerbation
Foreign body
Non- respiratory

Congestive cardiac failure
Malaria

Severe anemia

Diabetic ketoacidosis

Bronchial Asthma
Tuberculosis
Pertussis

HIV

*Some causes
for > 14 days

of

c

o

u
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4. 3 COUGH/ DI FFI CULTY I N BREATHI
DURATION

The cause of cough of @Gdffmitidgaviyabupmerrasgiratoryo n ¢ an
tract infection or severe life threatening illness like pneumonia. Box 4.1 and 4.2 gives
definition of fast breathing and emergency/ general danger signs respeétigeljthm

4.1 gives the approach todaynugh/ difficulty
Box 4.1:Fast Breathing

O breaths/ min in a cnonthisd aged f1
foi

O 5
O 40 breaths/min in ayeashi | d aged

Box 4.2: Emergency/General Danger Signs

Not breathing at all agasping
- Obstructedreathing
Centralcyanosis
- Severe respiraty distress (RR>70 or grunting, head noddingsevere trtteaiving)
Shock: Cold hands with Capillary refill > 3seconds and weak anguéss
Coma (lethargy or reduce level@insciousness)
- Convulsions
- Inability to breastfeed or drink due to respiratdistress

*Many of these illnesses have already been covered in ETAT section aildnaitiagement
would have been started.

127



Algorithm 4.1: Assessment of a child with Cough/Difficult Breathing

A child with cough/ Difficulty breathing <14 days

Presence of Emergency
General danger signs (Box

Spo2 <90%

Check for wheeze or stridor

| Start emergency treatment
fmmediateyl including oxygen

Wheeze present-

Bronchiolitis, Bronchial

Pneumonia with wheeze

asthma, WALRI,

Stridor present- Croup. Epiglotitis,

Diptheria, Foreign body, anaphylaxis

No wheeze/ no stridor

After nebulisation if
crepts more than

- .
wheeze- Pneumonia

with wheeze

History and
Examination

No Fast breathing- Upper
respiratory tract infection

Fast breathing

INo chest findings- DKA. sevel
anemia, malaria

Chest crepitations

No chest findings-
DKA,severe anemia, malaria

hsal crepts, Hepatomegaly,
urmur- Congestive Cardiac Pneumonia

Failure**

See box 4.3 for management of CCF

Box 4.3 Treatment of Congestive Cardiac Failuré

aprwbdhE

Provideoxygen
Keep child in propped uposition
Provide 2/3 rd of maintenandeid
Inj. Lasix 1-:2 mg/kg stat if blood pressuneaintained
Refer to highecentre
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4.4: SEVERE PNEUMONIA

Severe pneumonia is definad coughandbr difficult breathing in a child with at least one
of thefollowing conditions:
[1 Centralcyanosis

[1 Severe respiratory distress
1 Respiratory rate >70/min
1 Head nodding, grunting, severkest indrawing

1 Inability to breastfeed or drink due tespiratorydistress

1
(1 Emergency/ General danger signs like coma,

convulsionshock On auscultation, you may get
following signs:
U Crackles
U Bronchial breatlsounds
U Decreased breath sound over effusioeropyema
0 Abnormal vocal resonance (decreased oveearpl effusion or empyema,
increaseaver lobarconsolidation)
U If the child has wheezing, give salbutamebulizationl timeor MDI
therapy should be given before classifying the child as severe pneumonia
or pneumonia

Investigations

U Obtain a chest Xayin all children with severe pneumonia to identify
complicationsand deciddéreatment.
i Complete blood count (Hb, TLC, DLC, Platelet count), blood cultuaedflable

Treatment: See Algorithm 4.2 for management of severe pneumonia

1. Oxygentherapy:

U Give oxyeen to all children with oxygen saturation <90% (<94% if they
also have other emergency signs like sheick).

U Use nasal prongs/ face skd hood box as the methods akygen
delivery to young infants; Ifnot better, start Continuous positive
airway pressu if available.
U Use a pulse oximetry to guide oxygen therapy (to keep oxygen
saturation > 90%). If a pulse oximeter is not available, continue
oxygen until the clinical signs of hypoxia (such as inability to
breastfeed or br eatohgerpgsentat e O 70/ min)
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2. Antibiotic therapy

Give antibiotics

0 Injection Ampicillin 50 mg/kg/ dose IM or IV everyl®urs.

0 Give Injection Cloxacillin 25 mg/kg/dose every 6 hours if staphylococcal
pneumonias suspecte@Seebox4.4)

U Injection Gentamicirb mg/kg IM orlV once a day if the child is severely
malnourished.

U If the child does not show signs of improvement within 48 hours, switch to

Ceftriaxone 50 mg/ kg/dose twice daily or Cefotaxime 50 mg/kg/dose every 6
hours

U Shift to oral drugs as soon as the child ieabltakeorally

1 Injection Ampicillin and Cloxacillin can be shifted to oral Amoxicillin
40 mg/kg/dose twice a day and Cloxacillin 25 mg/kg/dose four times
dailyrespectively.

1 Injection Gentamycin can be shifted from intravenous to
intramusculamjectiononce aday

U Total duration of antibiotics in sevgpaeumonia

7 Clinical response within 48 hoursdays
1 Clinical response after 48 hours:déys

Box 4.4: When to suspect Staphylococcus aureus pneumonia

It is important to have high index of suspicion fomp$igococcal infection as
the initial choice of antibiotic does not cover this less common but a more
severe infection adequately. Staphylococcal pneumonia is suspected if any
child with pneumonia has:

a Rapid progression of the disease,

0 Presents in septghock

0 Pneumatocele, or Pneumothorax, or Effusion on chest radiogmaph,
O Large skin boils or abscess or infected scatmes
a Postmeasles pneumonia, which is not responding within 48 hours to the

initial therapy.

3. Supportive care

1 Remove any thick secretis at the entrance to the nasal passages or
throat, which the child cannot clear by gesiletion.
1 Managefever (Seesectior)

1 Provide maintenance IV fluid if child cannot accept oral feeds. Stop IV
fluids gradually when the child is accepting ora&tigactorily.
T If wheeze is present, giwdebulizationSalbutamol (<14kg0 . 5 ml-014 kg
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1 ml to make 3 ml with NS) or MDI Salbutamopgff
1 There is no role of Cough Syrup (mayHsgmful)
1 Ensure vaccination/ Nutritionaldvice

4. Monitoring:

[1 The child should be checked by a nurse at least every 3 hourly aad by
doctor at least twicdaily
(1 Monitor vitals, intakebutput

[0 In the absence of complications, there should be signs of improvement like
breathing slower, less indrawing of the lower chest wall, less fever,
improved ability to eat and drink better oxygetusation in next 4&ours.

5. Other alternative diagnosis andreatment
a I f the child has not i mproved after 48
worsenedrepeat ChesX-ray.
1 Check forcomplications (Sesection
1 Reassess for possibility of Staphylocoqua¢umonia
1 Consider tuberculosis if cough and fever persists for more thaeRs
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Chart 4.2 Management of children with severe pneumonia

Admit

Give oxygen if Sp0,<90%)* or CPAP
Give IV Fluids/NG feeds

O Get a chest X-ray

IV Ampicillin **

O Treat wheeze, if present

[ o |

=]

l

Monitor at least every 3 hours for appearance of new emergency
/general danger signs / complications (Count RR, Check SpO)

Worse at any stage

Reassess at 48 hours
v
v v
Improved No improvement and no deterioration
despite adequate therapy »>
A
Complete antibiotics for 7- 10 . . .
days® days*** O Review your diagnosis
O Review for wheeze
O Review /Rule out air leak or empyema by repeat X- ray

*< 94 % in presence of other emergency
signs U

** Add Gentamicin only if child is
malnourished and if staphylococcal
infection is suspected, give Cloxacillin

]

>
***Shift to oral drugs as soon as the child is
able to take orally

look for any new complication & treat appropriately.

Give Injectable third generation cephalosporin (Cefotaxime
or ceftriaxone) 10 days.

If Staphylococcal infection is confirmed or very likely
then give antistaphylococcal antibiotics e.g. Cloxacillin. If
already started earlier, refer for speciality care

Refer for ventilatory support if oxygenation is not
maintained or there is no improvementwith

above mentioned treatment
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6. Discharge

Children with severe pneumonia can be discharged when:

[1 Respiratory distress hassolved.

U There 8 no hypoxaemia (oxygenat ur ati on a) 90% on room
(1 They are feedingvell.

[1 They are able to take oral medication or have completed a course of parenteral
antibiotics.

(1 The family iscounseledvhen toreturn.

At discharge, give feeding advice, vaccinations that are due, addietzctors like
malnutrition, indoor air pollution and parental smoking.
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4.5: PNEUMONIA

A child is classified as pneumonia if he/she has caumghor difficult breathing plus at
least one of the following signs:
[1 Fast breathing: Age-22 months > 50/min

Age 15 yearsy 40/min
(1 Lower chest walindrawing

On auscultation, crackles may be present.

Treatment

[1 Treat child as outpatient. Advise to contirieeding.

[J Treat wheeze with oral Salbutamol or MBdlbutamol
(1 Antibiotic therapy

1 Give oralAmoxicillin

1 Give the first dose at the clinic and teach the mother how to give the other
dosesat home.

1 Give 40 mg/kg/ dose twice a day fodays

[0 Avoid unnecessary harmful medications such as cough syrups, medicated nose
drops, stearmhalation.

Encourage the moth&s feed the child.

When to return: Advise her to bring the child back afted@ysor earlier if the child
becomes sicker or is unable to drink or breastfeed.
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Algorithm 4.3: Systematic assessmerf children with non-severe pneumonia at followup

Aszesz condition: has patient Complete course of antimicrobial
improved? V| thsrapy
Il
kL Yes
5 the parient worse? o | Admit or Refer 1o higher level of care
and treat as par severity [ Boz 4.3)
o
v
Are antimicrobizl agents being takan Yes Comrect administration and fallow-up
mcorrectly? * indzZh
o
_ CH
- Clontinme same antibiotics and Add
Moes child hav it 7 £
oe B & Theee bronchodilators
o
h Yes
Sugpect mberculosis, HIV/AIDS, or e | Perfiorm imwvestigation and provide
signs of severs malnutrition approprizte managemsart
Mo
y

Continue :ame antibiotics for 24 bours more

}

. Yes
REEEEI‘—"-_ # | Complste the treatment
Iz there mprovarnent?

Mo
h J
Adrnit and give second line antibiotics
like Cefirizmane ar refer

Box 4.5: Indication for admission

Age < 6 months

Multiple lobe involvement

Immunocompromised state

Toxic appearance( See section of fever)

Hypoxia

Dehydration

Vomiting or inability to tolerate oral fluids or medications
No response topgropriate oral antibiotic therapy

Inability of caregivers to administer medications at home
Inability to come for followup

135




4.6: COMPLICATIONS OF PNEUMONIA

1. Pleural Effusion andEmpyema

A child with pneumonia should be suspected to have pleural effusion or empyema if any
oneof the following is present.
U Pain in chest duringreathing

U On examination, the chest is dull to percussion, breath sounds are reduced or
absenbver the affectedrea.

U  Fever persists despite antibiotic therapy for h@@rs
A chest Xray shows fluid on e or both sides of the chest.
Treatment of Pleural effusion/ Empyema
U Antibiotic therapy

1  Start with Ampicillinand Cloxacillin If already on Ampicillin, switch to
Ceftriaxone an@ddCloxacillin.

1  Refer to higher center
1  Ifreferral is not possible and ibdhimproves, continue antibiotic
AUsually intravenous antibiotic therapy shall be needed fer4idays.

AWhen the child improves, continue with Cloxacillin orally, 4 times a day.
Continue treatment for a total ofedweeks.

U Chest drainage: Management aofiid in the pleural cavity depends on the
character of the fluid obtained. If there is pus in the pleural cavity then a chest
thoracotomy with chest tube drain is must, unless the collection is very small. If
not availablechild needgo be referred asging antibiotics is nosufficient.

U Supportive therapy: Every child should receive oxygen and stigportive
therapyas needed (nutritional support, and antipyretics/analge=iqufred)
2. Sepsis
3. Pneumothorax
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4.7: UPPER RESPIRATORY INFECTION

These are common, sdifmiting viral infections that require only supportive care.
Antibiotics should not be given. Most episodes end within 14 days. Cough lasting 14
days omore should be evaluated for other causes like TB, AstAprassis

Treatment
U Treat the child as aoutpatient.

U Soothe the throat and relieve the cough with a safe remedy, such as a warm,
sweet drink.

U Managefever

Ut Cl ear secretions from the childds nose be
that has been twisted to form a pointédk. Use nasal saline drops if nasal
block.

U Give age appropriate feed plus extra breast milk or fluids if there is fever.
Small frequent drinks are more likely to be taken and less likely to be
vomited.

U Indication forantibiotics
1 Streptococcal pharyng#ti(Enlarged congested tonsils with jpaént)

1 Acute supportive otitis media (ASOM) (Stewer)

Do not give unnecessary or harmful medications such as cough syrgisated nose
drops, stearmhalation.
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4.8: CHILD PRESENTING WITH WHEEZE

Wheeze is a igh-pitched whistling sound on expiration usually heard by auscultation,
occasionally audible without stethoscope in severe cases. It is caused by narrowing of the distal
airway. To decide whether the child has wheeze or not, do auscultation with acstg¢hos

In children below 2 years of age the most common cause of wheeze is bronchiolitis. Some
children may have wheeze with recurrent lower respiratory infections also, called wheeze
associated lower respiratory infection (WALRI). groportion of these dldren may have
wheeze in absence of viral infection and they may be diagnosed as asthma. Algorithm for
assessment of children with wheeze is given in Algoridin
History

U Recurrent episodes of wheeze/ respirathifficulty

U Night-time or early morninghsrtness of breath, coughwheeze

U Cough aggravated by exertion (laughing, crying, runeicg

U Response to Salbutamuatbulizationor MDI

U Personal/ family history of allergy asthma

Examination
U Wheezing orexpiration

U Signs of hyperinflation like pusbdedown liver angpleen
U Signs of respiratory distress (signs of severe respiratory distress are same as given

in severgoneumonia)

Check responses to rapiehcting bronchodilator
U If the cause of the wheeze is not clear or if the child has fast breathcigest
indrawing in addition to wheeze, give a rapicting bronchodilator and assess
after 1 hour. The response to a rapading bronchodilator helps to determine the
underlying

diagnosis and treatment.
U Give the rapigacting bronchodilator by one of thellbwing methods:

1 nebulizedsalbutamol OR
71 salbutamol by a metered dose inhaler with spdeeice

U Assess the response after 1 hour. Signs of improvesnent
1 less respiratory distress (eadieeathing)
1 less lowchestwallsindrawing
1 improved air entry

U If no response to rapid acting bronchodilators, look for other causes like foreign
body aspiration.

Use checklist 33or use of Metered Dose Inhaler (MDI)
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Chart 4.4: Assessment of Children with wheezing

Assessmentf Children with wheezing

Does this child have recurrent (>&)isodes$?

Clinical features

U First episodef wheeze
in a childaged < 2 years

U Preceding upper
respiratory illness
and/orrhinorrhea,
usually with mild fever

U Nasal discharge,which
can cause severeasa

Clinical features

U Children withcough
and fever and rapid
breathing whalo
not have qualifying
features for
Bronchiolitis,

Yes

l

Clinical features

U Children usually
less than 3
years with
recurrent
episodes of
wheezing,

U Typically associated
with upper respiratory
tract infection

U No family history of

asthma oatopy

Clinical features

U Children usually more
than 3years with
recurrent episodes of
wheezing,

i May have interval
symptomsetween the
episodesoo

U May havefamily history
of asthma or atopy

obstruction. WALRI and Asthma
U Hyperinflation ofthe can haveoneumonia
chest with wheeze
U Fine crackles anafr 0 Crepts morg¢han
wheeze on wheeze
auscultation ofhe
chest
Y
PNEUMONIA WITH
WHEEZE
Bronchiolitis

l

l

*WALRI/ Episodic
Viral

Wheeze

ASTHMA

*WALRI T Wheeze associated with lower respiratory infection
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Box 4.6

Suspect for foreign body aspiration in a child with wheeze, if there is one or more of the
following:

History of sudden onset of choking

Unilateral or localized wheeze

Wheeze with poor or no response to bronchodilators

Asymmetric air entry on chest examination

Segmental or lobar pneumonia that fails to respond to antibiotic therapy

Refer such ahild to a facility hospital where bronchoscopy for diagnosis and remoy
possible. Emergency management of a child developing obstructed breathing or
following foreign body aspiration has already been discussed in ETAT section
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4.9: BRONCHIOLITIS

Bronchiolitis is a lower respiratory viral infection, which is typically most severe in young
infants, occurs in annual epidemiesd is characterized by airways obstruction and
wheezing. It is most commonly caused by respiratory syncytial virus. Infants and young
children with bronchiolitis may present with a wide range of clinical symptoms and severity
from mild distress to impeimayg respiratory failure.

Typical features of bronchiolitis include
U age less than years
preceding upper respiratory illness and/or rhinorrhea
mild fever
unpredictable response to a rapictingbronchodilator
hyperinflation of the chest, with increasedarance t@ercussion
lower chestvalls indrawing
fine crackles and wheeze on auscultation ottiest
difficulty in feeding, breastfeeding or drinking owing to respirauisiress
nasal discharge, which can cause severe pas#iuction.

[ - e enHEN et an-EN et anHEN e

Risk factordor severe disease include age less than 12 weeks, prematurity, underlying
cardiopulmonary disease, or immunodeficiency.

Management

1. Oxygen
U Give oxygen to all/l children with 90vere

U The recommended method faglivering oxygen is by nasal prongs. If not
improved, may nee@GPAP.

U The nurse should check, every 3 hour, that the prongs are in the correct position
and nostrils are not blocked withucus.

2. Other treatment

U In case of severe disease, particularly if ¢thdd has personal or family history of
atopy, beta 2 agonists like Salbutamol by nebulized route 0.5 ml with 2.5 ml NS if wt
< /=14 kg and 1 mlin 2 ml NS if wt > 14 kg (0.15 mg /kg minimum1.25 mg) can be
given. However, as the response to bronchodilatobsonchiolitis is not predictable
continued or more frequent usage should be done, only if there is a clinical response
after 1530 minutes of inhalation with initialoses.

U If not better Nebulized epinephrine (2 ml of inj. Epinephrine 1:1000 soluitic2 ml
of normal saline) may decrease distress or improve oxygenation. The dose can be
repeated 4 hourly for-2 days depending on the severity aesbonse.

U Routine antibiotics have no role but may be used in young infants or in a really sick
looking infant as the distinction from pneumonia maydificult.
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3. Supportive care

U Managefever

U Encourage breastfeeding and dhaids.

U Nasogastric feeding should be considered in any patient who is unable to maintain oral
intake or hydration (expressed breast msliould be given).

U Give intravenous fluids if needed but avoikr hydration

4. Gentle nasal suction should be used to clear secretions in infants where nasal blockage
appears to be causing respiratdistress.

Monitoring

U A hospitalized child should be assed by a nurse every 3 hourly and by a doctor at
least twice alay.

U Monitor vitals. Watch for signs of respiratory failure, i.e. increasing hypoxia and
respiratory distress leading eéahaustion.

U Monitor input/output.

Complications

If the child failstor espond to oxygen therapy or the
obtain a chest Xay to look for evidence of pneumothorax. If severe respiratory distress is
persistent, consider transfer to a facility with ventilation facility.

Infection control
Brondiolitis is very infectious and dangerous to other young children in hospital with other
conditions. The following strategies may reduce cinfction:

U Handwashing by health personnel between patients, no sharing of nebulizer tubes
and oxygeriubing

U Clinicians should encourage exclusive breastfeeding for at least 6 months to decrease
the morbidity of respiratorinfections.

Discharge
U An infant with bronchiolitis can be discharged when respiratory distress (no fast
breathing/chest indrawing and maintamirSPQ> 90 % on room air) and
hypoxaemia have resolved and the infant is feed®lg
U At discharge, advise parents against smoking and irmilortion.

142



4.10: BRONCHIAL ASTHMA

Asthma is a chronic inflammatory condition with reversible airways oligsrugenerally
seen inchildren more than 3 years of age. It is characterized by recurrent episodes of
wheezing, cough, and difficult breathing, which responds to treatment with bronchodilators
and ant inflammatorydrugs
If the diagnosis is uncertainivg a dose of a rapidcting bronchodilator. A child with asthrmall
often improve rapidly with such treatment, showing signs such as slower respiratory rate, less chest
walls indrawing and less respiratory distress. However, a child with severe asthynaeaqonae
several doses in quick succession before a response isSesenity of attack may be graded as
mild to moderate, severe or life threatening as given in Hable
Table 4.2: Classification of severity& grading of bronchial asthma attack

Mild -M oderate Severe or Life threatening

0 Talks inphrases u Talks inwords
(i Prefers sitting tdying U Centralcyanosis
0 Respiratory raténcreased U Sits hunchedorwards

but accessory muscles not . .

U Accessory muscles imse

used
U Oxygen sat ur soom U Oxygen saturation < 92% on roain

air

. u Drowsy, confused or sileshest
0 Agitated
U Pulse rate > 200 bpm-®yrs) or >180

bpm (45 yrs)

Box4.7: Treatment of Asthma

U Two forms oftreatment:
1 Treatment of exacerbationd/ill be discussed idetail
1 Controller treatmet- Should be referred to a higher centre for controller
treatmentf
0 Asthma symptoms more than twicenanth
o Waking due to asthma more than oneeanth
o Any asthma symptoms with any risk factor for exacerbation like needing
corticosteroid for asthmaithin the last 12 months, ever in intensive care u
for asthma

Treatment of exacerbations
a Mainstay of drug therapy is bronchodilators atefoids.

a Child with severe and life threatening attack, should be admittedsiital.

i  Child with mild to modeate attack should be treated in hospital and
then discharged with medications for treatmeihtoate.

0  The types of drug used, their doses are largely governed by the severity of
the attack (sebelow).
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| Algorithm 4.5: Maagement of severe/ life threatening asthma

[ Severe/ Life threatening asthm%

ﬁ/laintain ABC

Start IVF and admit
Oxygen therapy to keep SpG20%
Salbutamol nebulizatiorx15 kg 0.5 ml >15kg- 1 ml to make 3 ml in NS or MDI spacer 2 puffs,

Inj.hydrocortisone 10 mg/kg stat

\anaphylxis or angioedema

repeated every 20 minutes axdbulisation with Ipratrpium bromide 250 ugravery 20 minutes 3 times

Injection Adrenaline Bbcutaneously 0.01 ml/lg of 1:1000 ( maximum dose 0.5 ml) every 20 mins thi
times can be given if there is silent chest or inhaled drug treatment is not possible or there is asso«

\

/

[ Monitor closely every 230 mins and reassess]

v v

[ Improving [ Deteriorating

—

v

Transfer to higher center for}

[ ICU care

ﬂontinue Salbutamol every@thourly, Ipratropium every 8 hourly
Continue steroiddnj hydrocortisone 5 mg/kg 6 hourly . Change to oral prednisole?e 1
mg/kg/day when can take orally ( ma&é0 mg)
Follow the principle of " last infirst out"
Omit Ipratropium inhalation in next 124 hours
Reduce the Salbutamol inhalation t& 4ourly
Plan discharge and refer to higher center for assessment for nesdrofler therapy
At discharge, send home on
1  Syrup Salbutamol or MDI Salbutamol
1 Prednisolone for& days

\ 1 Follow up within 2 days /
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| Algoithm 4.6: Management of mild/ moderate asthma attack

Mild/ Moderate attack

Oxygen therapy for targe Sp02- 94-98%
Salbutamol-

MDI - 2 puff every 20mins for 1 hour
Nebuliser-

Prednisolone- 1-2 mg/kg (max 40 mg)

Reassess after 1 hour

Improving

Deteriorating |

Treat as severe/ life

Assess for discharge after 4 hours threatening asthma

No respiratory distress

Sp02 >94% in room air

At discharge send home on
Syrup Salbutamol or MDI Salbutamol
Prednisolone for 3-5 days

Follow up within 2 days
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Monitoring

U A child with severe/ life threatening attack should be monitored eveBp26ins for
first 1 hour and hourly till next 4 hours to assess for improvemetgterioration.

U Record vitals especially the respiratory rated watch especially for signs of
respiratory failuré increasing hypoxia and respiratory distress leadirxb@ustion.

U Monitor input/output

Complications

a I'f the child fails to respond to the abov
suddenly, btain a chest Xay to look for evidence of pneumothorax. Be very careful
in making this diagnosis as the hyperinflation in asthma can mimic a pneumothorax
on a chesK-ray.

Discharge and Followup
U The patient is considered for dischavgeen:

U The patients stable (able to eat and drink without problems and does not need
oxygen) and there is sustained relief in respiratorgplaints.

U Need for Controller and referral has bessessed
U Inhaler technique has been reviewed emlected.
U Parents have beexpained
1 Signs of recurrence and worseningasthma
1 To avoid factors that precipitate exacerbation (e.g. smoking, exposure toetimpke

1 Ask them to come for follovup after 4&ours.
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4.11. CONDITIONS PRESENTING WITH STRIDOR

Stridor is a harsh noise duog inspiration, which is due to narrowing of the air passages
in the oropharynx, sub glottis or trachea. If the obstruction is below the larynx, stridor
may also occur duringxpiration.

Table 4.3: Differential diagnosis in a child presenting with stridor

Diagnosis In favour Treatment
Croup U  Barkingcough See section 4.11a
U  Respiratorydistress
U Hoarsevoice
U Low gradefever
Epiglottitis i  Softstridor Needs immediate intubation ¢
i1 Toxic look trachestomy. Refer to higher
i Little or nocough center
i Drooling ofsaliva Prior to referal, Inj Ceftrixone
G Inability to drink 50  mglkgidose  stat g
Cefotaxime 50 mg/kg/dos
Stat.
Diphtheria U  Bull neck appearance due to | See section 4.11 b
enlarged cervical nodes and
oedema
U0  Congestedhroat
U  Grey pharyngeahembrane
U  Blood-stained nasalischarge
U No Pentavalentaccination
Anaphylaxis U  History of allergerexposure See section 4.11 c
0 Wheeze
0 Shock
U  Urticaria and oedema of lips a
face
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4.11a: Treatment of Croup-
Keep baby calm, do not do throat examination

Admit to hospitalf severecroup Spo2 <90%, stridor at rest and respiratory distress
U Steroidi Single dose Inj Dexamethasone (0.6 mg/kg) I/M or IV
U Epinephrine (adrenaline) T Nebulized Epinephrine (1:1000 solutiof)4 mi/kg
Maximum 5 ml
Oxygentherapy
Intubation or Tra cheostomyin children with incipient obstruction so need referral
after abovdreatment.

If no above signs, treat as mild croup
with

U Home care (fluid, feeding, when iteturn)

U Oral corticosteroids - (single dose of dexamethasone or equivalent) can ba give
if patient is brought/referred twspital

4.11b Diphtheria
Diagnosis

Carefully examine the childés nose and throa

Great care is needed when examining the throat, as the examination may precipitate complete
obgruction of theairway.

A child with pharyngeal di phtheria may have
neck.

Treatment 1.Antibiotics
U Any child with suspected diphtheria should be given a daily deep IM injection of
procaine benzypenicillin at 50mgkg (maximum, 1.2 g) daily for 1@days.
U If notavailable give erythromycin for Jdhys.

2. Antitoxin
U Give 40000 U diphtheria antitoxin (IM or IV) if available, because delay can increase
the risk formortality.
U As there is a small risk for a serious alier reaction to the horse serum in the
antitoxin, an initial intradermal test to detect hypersensitivity should be carried out,
as describeth the instructions, and treatment for anaphylaxis shous/agable.
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3. Oxygen
U Avoid using oxygen unless thereigipient airway obstruction. Such cases should
be referred to a higher health facility where tracheostomy may be performed. Signs
suchas severe lower chest wailldrawingand restlessness are more likely to
indicate the need for tracheostomy (or intidogt thanoxygen.

Monitoring

U The child@ condition, especially respiratory status, should be asségsadnurse
every 3hrs.and by a doctor twice a day. The child should occupy a bed close to the
nursingstation, so that any sign of incipient airway wbstion can be detected as
soon as itlevelops.

Complications

U Myocarditis, flaccid paralysis of limbs, palatal palsy may ocednieeks after the
onset ofiliness.

Preventive measures

U The child should be nursed in a separate rbgrstaffs who are full vaccinated
against diphtheria.

U Give all vaccinated household contacts a diphtheria toxoid booster and prophylaxis
(oral erythromycin 1@ays)

4.11c: Anaphylaxis

Anaphylaxis is a severe allergic reaction, which may cause upper airway obstruction with
stridar, lower airway obstruction with wheezing or shock or all three. Common causes
include allergic reactions to antibiotics, to vaccines, to blood transfusion and to certain
foods, especiallywts. Consider the diagnosis if any of the following symptomsdsent

and there is a history of previous severe reaction, rapid progression or a history of asthma,
eczema oatopy.
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Management of Anaphylaxis

Components Severity Treatment Dose
Airway Complete Basic life Support 0.01lml/lg of 1:
obstruction IM Adrenaline 1000. Repeat 5
mins
Partial IM Adrenaline followed by As above
obstruction/ Nebulised Adrenaline if 2.5 5ml of 1:
Stridor needed 1000 Adrenaline
Breathing Apnoe Basic Life Support
IM Adrenaline As above
Wheeze IM Adrenaline As above
Nebulised Salbutaol and
treat as asthma
Consider Nebused
Adrenaline
Circulation No Pulse Basic Life Support
IM Adrenaline
As above
Shock IM Adrenaline As above
NS/ RL bolus Keep patient | 20 ml/kg
supine or 45 deg if breathing
difficulty
Others Remove akrgen
Inj hydrocortisone or oral 5 mg/kg
prednisolone 1mg/kg
H1  antihistamines like
cetirizine, chorpheniramine
H2  antihistamines like
ranitidine 1 mg/kg/dose
Reference: Clinical Practice guideli nes PBdediafih e

Society guidelines
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4.12: CONDITIONS PRESENTING WITH CHRONIC COUGH

A chronic

cough 1is

an unremit

ting cough

present with a chronic cough such as TB, pertussis, foremydroasthma.

Table 4.5: Differential diagnosis in children presenting with chronic cough

Diagnosis| History Examination Treatment
TB U Weight loss U Lymphadenopathy 0 See annex 8 and for
(>5% loss in last u Crepitations on details refer to
3 months) chest examination national tuberculosig
Anorexia, easyatigability| U Hepatosplenomeg guidelines
Chronic or intermittent y
fever
History of contact wit
tuberculosis
Asthma History of recurrent U Hyperinflationof U See section of
wheeze chest asthma
Hyperinflation of theches| U Prolonged
Prolongecdexpiration expiration
Reduced air enyr U Wheeze
(in verysevere U Good respons®
airwayobstruction) bronchodilators
Good response to
bronchodilators
Pertussis/ Paroxysms of cough U Subconjunctival Oral erythromycin (12.5
Pertusis followed by whoop, hemorrhage mg/kg four times a day
like illness vomiting, cyanosisor for 10days or

apnoea
Not received Pentavalen
vaccination.

No fever

Azithromycin at 10
mg/kg (maximum 500
mg) on the first day,
then 5mg/kg
(Maximum 2% mg) onc
a day for 4days.
Provide oxygen and
supportive care
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HIV

i1

Known or

suspected maternal

or sibling HIV

infection

Weight/Height less than
<2SD

Chronicparotitis,
Chronic eadischarge
Chronicfever
Persistentliarrhoea

U Oral oroesophageal
thrush

U Skin infection with
herpes zoster (pas
or present)

U Generalized
lymphadenopathy

U Clubbing

U Refer to national
guidelines on HIV

For case discussion of approhdo cough refer to exercise (Annex 35)
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SECTION 5: APPROACH TO A CHILD PRESENTING
WITH DIARRHOEA
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5.1: DIARRHOEA

Diarrhoeal diseases are a leading cause of morbidity and mortality amongfivader
children Although diarrhoeal deaths have significantly declined in recent years; it remains
unacceptably high in developieguntries.

Diarrhoea is defined as the passage of three or more loose or watery stools per 24 hours
However, recent change in consistency and character of the stools is more important than the
number of stools. A breast fed baby may normally pass as mariasednformed, pasty

stools daily that does not amount to diarrhoea.

5.2: TYPES OF DIARRHOEA

Two clinical forms of diarrhoea haveen identified acute diarrhoea and persistent
diarrhoea
1. Acute diarrhoea- Duration of < 14ays

a. Watery

b. Dysentery- Presence ofvisible blood in the stools and is usually associated with
abdominal cramps and fever. The most common cause of dysentery is Shigella bacteria.
Amoebic dysentery is not common in yowtygldren.

2. Persistent diarrhoeaDuration of >/=14 days. Up to 20% ofispdes of diarrhoea

become persistent. Persistent diarrhoea often causes nutritional problems and contributes

to deaths in children.

Dehydration occurs when these losses are not adequately replaced and there are deficits of
water and electrolytes.

During darrhoea, malnutrition is caused by decreased food intake and nutrient absorption
and increased requirement which can make diarrhoea more severe, prolonged and frequent.
So the intake of nutrient rich foods during and after diarrhoea should be emphasized.
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5.3: APPROACH TO A CHILD PRESENTING WITH DIARRHOEA

History
Inquiries should be made about:
U Frequency and consistency of stools in lash@drs

0 Number of days afliarrhoea
U Visible blood in stools

U Tenesmus (abdominatamps)
U Vomiting

U Fever

U Urine output
U Eagerness to drink, lethargy, seizures, abdominal disterfo@piness

In addition, following history helps in the management:

U Treatment received ORS, Zinc or other drugeatment

U Feeding historybreastfeeds, formula, use of bottle, dilution of festds

Examination
Look for:

U Signs of dehydration (as described in TdhlB
U Blood instools
0 Signs of severmalnutrition

U Abdominaldistensionhypotonia

Investigations:

Investigations are not useful in majority of acute diarrhoea cases.
Following invesigations may help in specific conditions:

U Stool routine and microscopy:Can bedone in bloodyliarrhoea
U Hanging drop in suspectedholera

U Stool Culture & sensitivity: May help in Persistent diarrhoea,
immunosuppressed children
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0 Serum electrolytes (if available)

1 Sodium-If excessive irritability persists after rehydration or

historyof convulsion igresent.

1 Potassium If child is hypotonic and has abdomirm$tension

0 Renal function tests should be done if there is low (<0.5ml/kg/hr) or nil urine
outputover more tham® hoursafter rehydration

For all children with diarrhoea, their hydration status should be assessed & classified as

5.4: ASSESSING DEHYDRATION

severe dehydration, some dehydration or no dehydration (3dble

Now use these 4 clinical sig for classifying dehydration (Table 5.1)
Table 5.1: Assessment and classification of
dehydration

Classification

Signs or symptoms

Treatment

Severe Two or more of the PlanC (Table5.2)
Dehydration following signs:
Lethargy / Admit if other indication for admission is
unconsciousness present as given below.
Sunkereyes
Unable to drink or
drinkspoorly If child is 2 years or older and there is
[] Skin pinch goes back [cholerain your area, treat for cholera
very slowly > 2 second
(See Figh.1)
Some Two or more of the following | Plan B (Table 5.2)
Dehydration signs:
Restlessnessritability |aqmit if other indication for admission is
Sunkeneyes present as given below.
Drinks eagerlythirsty . .
After rehydration, advise ntloer on
[1 Skin pinch goes back |home care
slowly
No Not enough signs to classify ai Plan A (Table 5.2)
Dehydration some or severe dehydration
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Figure 5.1: Checking skin pinch

Indications for hospitalization in acute watery diarrhoea

a Presence of emergency signs (e.g. Not breatlgagping or sevenm@spiratory
distressunconsciousness, convulsion, shoclseveralehydration)
a Persistent vomiting>3 times/hour

a High purge rate> 10 mi/kg/hr or more than 10 stools gy
a Inability or refusal talrink

a Decreased urineutput

u Abdominal distension

u Children with severe acutealnutrition.

a Children with associated emorbid conditions which require
inpatient management e.g. seveneumonia.
U Age less than 2 months with soaehydration
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5.5: MANAGEMENT OF CHILDREN WITH DEHYDRATION

5.5 a: Management of dehydration can be done by using the WHO protocdPlan A, B
and C (Table 5.2)
Table 5.2: WHO protocol for management of dehydration

Degree of
dehydration

Fluid management

Severe (Plan C)

IV fluid - RL or NS

Age First Then give 70 ml/kg
give in:
Infants (under 12 months) 1 5
hour* hours
Children (12 months upto 5 30 2 % hours
minutes
years)

*Repeat once if radial pulse is still very weak and not detectable

-Reassess the child every-286 min till a strong radial pulses
detectable. Thereafter reassess the hydration status after efery
hours.-If hydration status is not improving, give the IV drip more
rapidly.

-Monitor number of stools, vomiting and urine output.

-Also give ORS (about 5ml/kg/hour) as soon as thilelcan drink:
usually after 34 hours(infant) or 22 hours (children)

-Reassess an infant after 6 hours and a child after 3 hours. Clasg
dehydration. Then choose the appropriate Plan (A, B or C) t
continue treatment. **

-All children with severe deldyation should be observed in the
facility for at least 6 hours after successful rehydration (not enough
signs to classify as either some or severe dehydration).

If IV access not possible, see section 5.5 a for nasogastric rehydrat

Some (Plan B)

-Administer 75ml/kg body weight of ORS over a period of 4 hours
Spoon, cup, dropper, syringe without needle.

-If the child wants more, give more.

-Allow breastfeeds in between

-Reassess after 4 hours, classify dehydration

- If vomits repeat ORS after 10 mins

No (Plan A)

4 Rules of PlanA treatment:

Rule-1: Give more fluids than normal.
For ongoing loss give
For children < 2 years, aboutiBlD0 ml after each loose stool
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For chil dren &20Qmlgpfereach posestod u t

Rule-2: Continue feehg (including breastfeeding)
Rule-3: Give zinc supplements
2-6 months 10 mg once a day for 10 days
>6months 20 mg once a day for 10 days
Rule-4: Bring the child back after 5 days if diarrhoea is persisting
earlier if s/he has any of the danger sigtiarsty, irritable/ restless
fever, high purge rate, repeated vomiting, blood in stool, eatin
drinking poorly, lethargic)

5.5b: When to refer patient to highercenter?
U Any electrolyte imbalance like abnormality in sodiyrotassium
U Deranged renal faction like increased ureereatinine
U No urine output after fluidesuscitation

Initiate treatment and refer to highemanterwith ongoing treatment on the wagontinue NG or
oral rehydration or IV rehydration.

5.5 ¢ When to treat for cholera?

In areaswhere cholera is endemic and a child above 2 years comes with severe dehydration
cholera should be suspected and stool should be tested for hanging drop and culture if

available.

Fluid management

Different from others as high purging rate and monitosinguld also be done frequently

Choice of fluid-

NS bolus if patient presents with shock or anuria

If not in shock administeRL with 3.5 ml of KCl in

500 ml of fluid

Rate of fluid- Deficit fluid (10 *wt*% dehydration) should be given over 4 hours Reasses
after 4 hours and again repeated according to the % dehydration

Table 5.3:Antimicrobial therapy-

Drug Dose Duration
Doxycycline 2-4 years: 50 mg Single dose
4-5 years: 100 mag
Erythromycin 12.5 mg/kg/dose four times| 3 days
day
Azithromycin 20 mg/lg Single dose
Ciprofloxacin 20 mg/kg Single dose
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Monitoring during treatment of diarrhoea -

0 Daily weight

0 Vitals including bloodoressure

a Input- IV fluids, oralintake

0 Output Urine output, stool frequency aadhount

5.6: DYSENTERY

Dysentery is diarrbea with visible blood. It is usually associated with fever, abdominal
cramps and rectal pain. Most episodes in children are due to Shigella but can be caused by
Salmonella, E.coli, C. jejuni and infrequently by E.histolytica.

Box 5.1: Indications for hogitalization in children with dysentery

U Age less than 1thonths

i Presence adehydration

U H/O Measles in last Bionths

0 Presence of severe acatalnutrition

0  Presence of complicatioiishock, abdominal distension, convulsiett.

U Falils to respond to two commonly used alalgs

1. Antimicrobial therapy
It is given for 5 days. The choice of antibiotics used is given in Table 5.4.

Table 5.4: Antimicrobial therapy-

Drugs Doses Remarks
Oral Ciprofloxacin 15 mg/kg/dose twice daily 15ine
<6 monthsztab (250mg)
>6months 1 tab(250mg)
Oral Azithromycin 10 mg/kg/dose once daily 2"ine
Oral Cefixime 5 mg/kg/dose twice daily 3line
Inj Ceftriaxone 40-50 mg/kg/dose twice daily If there is indication
for admission

2. Correct & prevent dehydrian as describeéarlier.

3. Prescribe a zinc supplement as done for children with wdtamhoea.
4. Treatfever

Re-evaluation after 2 days and see for improveméistppearance of fever, less blood in
stools, fewer stools, improved appetite, decreased ahdbpain and improved activity
5. Monitor for complications:

U Abdominal distensiontoxicileus
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i Hemolytic uremic syndrome (HUS)Yecreased urine output, easy bruising, palfat
alteredconsciousnesshich needs early referral to higlemter.

U SeizuresElectrolyte imbalance, meningitishigellosis (Shigelléoxin affecting
brain)

U Intussusceptionincreased irritability, red currant jelly stool, abdominal distension.
Refer to highecenter
U Rectal prolapseReduction of prolapse, refer to higloenter

5.7: PERSISTENT DIARRHOEA

Persistent diarrhoea is diarrhoea, with or without blood, which starts acutely and lasts 2
weeks or more. When there is some or severe dehydration, persistent diardiassified

asfi s e v drrrecént years persistent diardaohas emerged as major cause of mortality
accounting for more than oitkird of all diarrhoea deaths. With better management of
dehydration, deaths due to persistent diarrhoeareawueed.

Box 5.2: Indications for hospitalization in persistent diarrhoea

Admit child with persistent diarrhoea if:
1 Dehydrated (severe persistent diarrhoea), or
1 Has associated severe malnutrition or severe illness, or
9 Failure of routine OPD management for persistent diarrhoea

5.7a: Steps of management

1. Assess, classify, trea& prevent dehydration

2. Associated systemic infectionCombination of parenteral Ampicillin and gentamicin is
usually effective for sepsis, pneumonia and UTI. Antibiotics should be changed as per
culture sensitivity report if it iavailable.

3. Presence ofjross blood in stoolsTreat as fodysentery

4. Amoebiasis:Give oral Metronidazole 15 mg/kg/dose, 3 times a day for 7 alalysf

U Microscopic examination of fredlecescarried out in a reliable laboratory reveals
trophozoites of E. histolytica with rddood cellsor

U Two different antibiotics, which are usually effective for Shigella locally, have been
given without clinicaimprovement.
6. Giardiasis: Give oral metronidazole 5 mg/kg/dose, 3 times a day, for 7 days if
trophozoites of Giardia lamblia areesein thefeces
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7. Give zinc supplements for 14lays

8. Nutritional Management:
Various diets are recommended in persistent diarrhoea.

Given below are three diets recommended for children and infants aged >6 months with
severe persistent diarrhoea. If there signs of dietary failure or if the child is not improving
after 7 days of treatment, stop the first diet and give the next diet for 7 days.

Treat and refer

1. The Initial Diet A: [Reduced lactose diet, milk rice gruel, milk sooji gruel, rice

with curd, dalia]

Table 5.5: Reduced lactose diet

Ingredients Measure Approximate quantity
Milk 1/3 cup 40 ml

Sugar Y level tsp 29

o]] Y5 level tsp 29

Cooked rice/ sooji/ Puffed | 4 level tsp 125¢

rice powder

Water To make 100 ml
Preparation

0 Mix milk, sugar, rcetogether
U Add boiled water & mixwvell

U Add oil

The feed can now be given to the child

2. The second Diet B: [Lactosdree diet with reducedstarch]

About 5070% of children improve on the initial Diet A. Remaining children, if free
of systemic infectiorare changed to Diet B which is milk (lactose) free and provides
carbohydrates asmaixture of cereals and glucose. Milk protein is replaced by
chicken, egg or protein hydrolysate.
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Table 5.6: Lactose free diet with reduced starch

Ingredients Measure Approximate
guantity
Egg white 3 level tsp 159
Glucose Y4 level tsp 349
oll 1 level tsp 49
Cooked rice/ Puffed 2 level tsp 79
rice powder
Water Y4 cup To make 100 ml
Preparation

Whip the egg white well. Add puffed rice powder, glucose, oil and na. vixdd boiled
water and mix rapidly to avoid clumping.

The Third Diet C: [Monosaccharide based diet]

Overall 8085% patients with severe persistent diarrhoea will recover with sustained
weight gain on the initial Diet A or the second Diet B. A smaltpetage may not tolerate

a moderate intake of the cereal in Diet B. These children are given the third diet (Diet C)
which contains only glucose and a protein source as egg or chicken. Energy density is
increased by adding oil to tloket.

Table 5.7: Monosaccharide based diet

Ingredients Measure Approximate quantity

Chicken / Egg white 2% leveltsp/5leveltsp |129g/25¢g

Glucose Y4 level tsp 30

o]] 1 level tsp 49

Water Y- %4 cup To make 100 ml
Preparation

Boil chicken, remove the bones and makicken puree. Mix chicken puree with

glucose and oil. Add boiled water to make a smooth paste.

Or

Whip the egg white well. Add glucose, oil and mix well. Add boiled water and mix

rapidly to avoid clumping.
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5.7b: Response to diet

Given in Box 5.3 and.4 are features suggestive of good response to diet and failure to
respond to diet therapy. The most important criterion is weight gain. Ensure at least three
successive days of increasing weight (>5gm/kg/day) before you conclude that weight gain
is occuring. Give additional fruits like banana, papaya and ‘wetiked vegetables to
children who are responding well. After recovery, resume an appropriate diet for their age,
includingMilk, which provides at least 110Kcal/ kg/ day. Children may then rémme,

but follow them up regularly to ensure continued weight gain and compliance with feeding
advice.

Box 5.3: Good response to diet

u Adequate food intake
a Weight gain> 5 gm/kg/day
u Fewer diarrhoeal stools

U Absence of fever & better activi

Box 5.4:Failure to respond to diet

U Anincrease in stool frequency (usually to >10
watery stools a day), often with a return of signs of
dehydration

U Failure to establish weight gain withirddys

8. Give supplementary multivitamins andminerals

Give supplement vitamins and merrals, twice the RDA for at least 2 weeks (Box 5.5).
Introduce iron supplements only after the diarrhoea has ceased. Provide vitamin A (single
large dose) if the child has not received it asrpferral treatment.

Vitamin A Single dose

U <6 months =6,000 IU

i 6-12 months = 1,00,000 1U
i >12 months = 2,00,000 U
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Box 5.5: Recommended Daily Allowances

One RDA for a child aged 1 year is:
Folate 50mcg

Zinc 10mg

Vitamin A 400mcg

Iron 10mg

Copper Img

Magnesium 80ng

(ol el <

Monitoring

Check the following parameters daily during hospital stay

Bodyweight

Temperature

Foodintake

Number of diarrhoeadtools

Ooooad

5.8: ORT CORNER

An ORT corner is an area in a health facility available for oral rehydration therapy (ORT).
This area is needed because mothers and their children who need ORS solution will have to
stay at the clinic for several hours.

ORT corner can alscebused for correcting feeding problems.

The ORT corner should be:

I Located in an area where staff frequently gasbut not in a passageway. Tstaff
canobserve the childbds progress and encourage

- Near a watesource.
[J Near a toilet and washirfgcilities.
[1 Pleasant andell-ventilated.

The ORT corner should have the following furniture:
[] Table for mixing ORS solution and holdisgpplies.

[] Shelves to holdupplies.

(1 Bench or chairs with a back where the mother can sit comfortably while
holding thechild.

(1 Small table where the mother can conveniently rest the cup oSGIRN.

The ORT corner should have the following supplies. These supplies are for a clinic that
receive®25-30 diarrhoea cases in a week.

[] ORS packets (a supply of at least 300kadis pemonth)
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[ Bottles/ utensils that will measure correct amount of water for mixing the ORS
packet, including some containers like those that mother will hdwena.

(1 Cups,spoons
Cards or pamphlets (such as a Mo#h&ard) that remind mothers howdare for a
child with diarrhoea.

[1 Soap (for hanavashing)

[ Wastebasket

[1 Food available (so that children may be offered food or eat it regulatimea)

The ORT corner is a good place to display informative posters. Since mothers sit in the ORT
corner br a long time, they will have a good opportunity to learn about health prevention
from the posters.

Mothers are interested in posters about the treatment and prevention of diarrhoea and
dehydration. The posters should contain information about ORT, usdeafh water,
breastfeeding, weaning foods, hand washing, the use of latrines, and when to take the child to
the clinic. The messages should include informatiommmunizations.

Posters alone are not adequate for informing mothers. Doctors should atselaoothers

in person, using a Motherés Card if there i

Refer toannex 35exercise for exercises on management of child presenting with diarrhoea
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6.1. INTRODUCTION

Feveris a common presenting complaint and common cause of hospital admission. It is defined as
axillary temperature of more than 37@. The causes of fever are usually benign like URTI and viral
fever but some causes can be life threatening. The conseqoémistayed or missed diagnosis can be
serious and over treatment may be hazardous too. As discussed in ETAT section, look for emergency
signs and initiate treatment before taking detailed history and examination.

Following history and examination may pelou in reaching a diagnosis:

History -
a Fever Onset, duration, continuous or intermittent, response to general measures or
medication
0] Associated signs and symptoesugh, cold, loose stools, blood in stools, pain on
passing urine, increase in frequen€éyione, convulsions, headache vomiting,
excessive irritability or inconsolable crying, stiff neck or neck pain, skin rash, ear
pain
1] Recent use dntibiotics
a Recent vaccination within 48 hrs and vaccinatimtory
a Recent travel or resideneyea
0] History of other family members, exposure to siodividuals
0] Previous illnesses like immunodeficiency and chrdlmess
u Activity level, feeding, urine anstool
Examination

Initial impressionPotentiallylife- threateningeaturedike compromisedirway,breathing
andcirculation and decreased levelaminsciousness.

Features suggesting a toxic/ ill looking child like pallor or cyanosis, lethargy,
inconsolably irritable, tachycardiaachypnoea.

Vital signs Temperature, heart rate, respiratory rate, capitiefill time, bloodoressure

[l General: drowsiness or altered consciousness, pallor, jaundice, lymphadenopathy, edema,
dehydration

Head and neck: bulging fontanel, stiff neck, discharge from ear, swelling or tenderness in
mastoidegion

'l Chest: reduced aentry, addedounds
1 Abdomen: distension, tenderness, enlarged liveplaen

1 Limbs: swelling, redness, warmth, difficulty in moving jointiotb
= Skin: pyoderma, hemorrhagic rashes like purppetechial maculopapularash
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6.2. DIFFERENTIAL DIAGNOSIS AND MANAGEMENT OF FEVER

6.2.1You can classify fever cases into two major categories
a Acute fever Fever </=7days

oFever without localizedigns
A Sicklooking
A Not sicklooking
o Fever with localizedigns
o Fever withrash
U Prolonged fever Fever > 7days withdaily fever

6.22 .Fever without localized signs and siclooking

Sick looking Any of the following symptoms

a Pale/ mottled/ blue skin, lips twngue

U No or poor response to socles

u No smile

0] Does not wake or wakes to prolonggtithulation
a Weak, hidn- pitched or continuousry

0] Rigors

0] Poorfeeding

0] Age 36 months with temperature >39 deg

1] Age < 3 months with temperature > /= 38 kg
1] Fever for >/=Kdays

Table 6.1: Causes of fever without localized signs and sick looking

Diagnosis History Examinations Investigation
Malaria Endemic zone Anaemia Positive blood film
Enlarged spleen Positive rapid
diagnostic test for
malaria parasites
Septicaemia Seriously ill Leucocyosis with
Purpura, petechiae neutrophilia
Shock Thrombocytopenia
Hypothermia in a young | Raised CRP, ESR
infant or severly Positive blood culturg
malnourished child
Typhoid Pain abdomen Seriously ill Leucopenia
Diarrhoea/ constipation| Shock Positive blood culture
Abdominal tenderness
Confusion
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Urinary tract infection

Abdominal pain

Crying during passing
urine

Frequent passage of
urine

Urinary incontinence in
previously continent
child

Loin or suprapubic
tenderness

White blood cells in
urine

Positive dipstick
Positive urine culture

Fever associated with
HIV

See section for HIV

6.23. Fever without localized signs and not sick looking

Table 6.2: Fever without localized signs and not sick looking

Diagnosis

History

Examination

Investigation

Viral fever

Not sick looking

No investigations.
Follow up in 48 hrs

6.24: Fever with localized signs

Table 6.3: Fever with localizing signs

Diagnosis History Examination Investigations

Meningitis Vomiting Bulging fontandk in Leucocytosis with
Headache infancy neutrophilia
Seizures Signs of meningeal Lumbar puncture

Altered level of
consciousness
Inability to drink or
breastfeed

Pain at back of neck
Irritability

irritation( Neck
stiffness,
Brudzinski) in > 18
months
Meningococcal rash(
petechiae or purpura)
Raised ICP( unequal
posturing, rigid posture
or posturing, focal limb
paralysis, irregular
breathing, hypertension

findings as given in
table 6.6

Acute encephalitic

Change in mental statu

Change in mental statut

Serology for JE

syndrome Seizures
Otitis media Ear discharge Red immobile ear drum
Ear pain on otoscopy
Pus
Mastoiditis Tender swelling behind
the ear
Osteomyelitis Limb pain Swelling and redness | Leucocytosis with

Refusal to move the
affected limb

Refusal to bear weight
on leg

over bone sites

neutrophila

High ESR, CRP
Positive blood culture
X-ray- Positve after 14
days
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Septic arthritis

Joint swelling

Joint hot, tender

Leucocytosis with

swelling neutrophiia
High ESR, CRP
Positive blood culture
Skin and soft tissue Pus filled lesions Cellulitis Leucocytosis with
infection Painful, red swelling Pustules neutrophilia
over skins Abscess Positive blood culture
Fluctuating, painful, red Positive pus culture
swellings
Pneumonia Cough Tachypnea Leucocytosis with
Chest retractions neutrophiia
Grunting High CRP
Nasal flaring Positive blood cultuer
Crepitations Chest Xray-
infiltration,
consolidation
Viral upper Coryza, cough No findings
respiratory tract
infection
Bronchiolitis Coryza, cough Chest Wheezing
Sinusitis Headache Tenderness over sinusq X-ray- Hazness over
Foul smelling nasal sinuses
discharge
Nasal blockade
Hepatitis Anorexia Jaundice Elevated ALT
Nausea Hepatomegaly Deranged PT
Vomiting

Yellowish discoloration
of body

6.2.5 Fever with rash

Table 6.4: Fever with rash

Diagnosis

History

Examination

Investigations

Measles

Coryza

Cough

Cornjunctivitis

Rash

Recent exposure to
measles case

No measles vaccinatiol

Rashes

Measles Rubellaserology

Rubella

Low grade fever

Rashes
Lymphadenopathy

Measles/ Rubella serology

Viral infections

Coryza

Cough

Transient nonspecific
rash

Typhus

Musclepain
Epidemic of typhus in
region

Macular rash

Thrombocytopenia
Typhus serology
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Dengue hemorrhagic | Bleeding nose, gums, | Hepatosplenomegal| Thrombocytopenia
fever vomitus, stool, skin Shock Dengue serology
Abdomind pain
Meningococcal Features of menings | Very ill child Leucocytosis with
Petechiae neutrophilia
Shock Thrombocytopenia
Deranged PT, APTT
Positive blood culture

6.2.6 Fever more than 7 days

Table 6.5: Fever of more than 7 days

Diagnosis History Examination Investigations

Any causes of

fever < 7 days

except viral

infections

Childhood Loss of appetite Anemia Leucocytosis or

malignancies Weight loss Lymphadenopathy | Leucopenia
Increasing pallor Petechiae Anemia
Bleeding Hepatosplenomegaly | Thrombocytopenia

Neck masses
Abdominal distension

Peripheral blood smear
Blasts

Tuberculosis Pneumonia > 14 days
Meningitis > 14 days

Abdominal distension

Seizures, altered level
of consciousness

Ascites, pleural

Mantoux test
Chest Xray
Elevated ESR

Neck swellings effusion Gene expert of sputum,
Loss of appetite Lymphadenopathy fluids
Weight loss
History of contact with
tuberculosis
Connective tissue | Joint pain, swelling Rashes Elevated ESR, CRP
disorders Rashes Effusion Leucocytosis
Ascitis Anaemia
Leucopenia
Albuminuria in urine
Chest Xray- Effusion
Infective Cough, shortness of breath | Murmur Leucocytosis

endocarditis

Splenomegaly

Elevated ESR , CRP

Chest Xray-
Cardiomegaly

Positive blood culture
Microscopic hematuria

Rheumatic fever | Cough, shortness of breath
Joint pain/ swelling
Abnormal bodymovements

Rashes

Recent streptococcal infectiof

Murmur
Arthritis
Chorea
Rashes

Leucocytosis
Elevated ESR, CRP
Elevated ASO titre

Chest Xray-
Cardiomegaly
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6.2.7 Management ofFever

Fever is not an indication for antibiotic treatment and may helprtineine defense
against infection. Ho we v°%)rcan have hgrimfulfefeestse r (O
such as:

U Reducing theppetite

0 Making the childrritable
U Precipitating febrile convulsions in some children aged between 6 months/eas 5

U Increasingoxygen consumption (e.g. in a child with very severe pneumonia,
heart failure or meningitis).

Treatment with or al paracet amol shoul d be
dose of paracetamol is 15 mg/kegnéurly. Children with fever should Heghtly clothed,

kept in a warm but weNentilated room, and encouraged to increase their oral fluid intake.
Sponging with tepid water lowers the temperature during the period of sponging. All
children with fever should be carefully examined for findietiplogy. lbuprofen/other
NSAID/Aspirin should not be used due to risk of severe complications like OReye
syndrome.
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6.3. MENINGITIS

Meningitis is one of the important causes of mortality and brain damage in infants and
children. Early diagnosis of emingitis is essential for effective treatment. Diagnosis is
done by Lumbar puncture.

Lumbar puncture:

Indication - Examination of spinal fluid for suspected meningitis
Contraindications-

T

T
T

Increased ICPunequal pupils, rigid posture or posturing, focaddior facial

paralysis, irregular breathinigypertension

Bleeding diasthesisctive bleeding, Thrombocytopenia<50,000 cells/uL , deranged
PT/APTT

Overlying skininfection

Cardiorespiratorynstability

Procedure

=

=4 =4 =4 -4 4 4 4 -4

Keep all equipmentady

Lumbar puncture rezlle of appropriatsize

Eye towel and sterillowels

Antisepticwipes

Vials to collect thesample

Aseptic precautionWear sterileggloves

Position the child in lateral recumbent position with hips, knees andlegek.

Prepare the skin in sterile fashiasing betadine, betadine aspirit.

Drape the area with eye towel and steaolsel

Locate the desired intervertebral space by drawing an imaginary line between the
top of theliac crests

Puncture the skin in the midline in the intervertebral spack maedle angling
slightly cephalad towards the umbilicus. Advance several millimetres at a time
withdrawing the stylet each time to check for CSF flow. A pop may be felt as the
dura ispenetrated.

If resistance is felt initially (hit bone), withdraw neettbeskin surface and redirect
angleslightly.

Collect the samples famvestigations.

Remove the needle and give pressure over the prick site fonifawes.

See annex 34 for checklist @rocedure on Lumbar Puncture
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Table 6.6: CSF analysis

Condition WBC Protein Sugar
Normal <5 >/=75% 2045 >50 or 75% of serum
lymphocytes glucose
Viral < 1000 Neutrophils 50-200 >50 % of serum
early but lymphocytes glucose
mostly
Acute bacterial 100-10000 Raised 10600 Decreased ustlly <40
meningitis Neutrophils <50% serum glucose
predominate
Partially treated 5-10000 Raised 10600 Normal or decreased
bacterial meningitis Lymphocytes may
predominate
Tuberculous 10-500 Raised 1068000 Decreased <50
meningitis Neutrophils early but
Lymphocytes
predominate mostly

Treatment
1. Antimicrobial therapy

Start antibiotics immediately if meningitis is clinically suspected and the CSF is
obviously cloudy or if lumbar puncture is not possible, contraindicated or traumatic.

Table 6.7: Antimicrobial therapy

Drug Dose Remarks
Ceftriaxone 50 mg/kg/dose IV or IM twice daily
Cefotaxime 50 mg/kg/dose IV or IM four times
daily

Chloramphenicol 25 mg/kg/dose IV four times daily

Gentamicin or 7.5 mg/kg/ day once daily Child <3 months add to

Amikacin 15 mg/kg/day once daily Ceftriaxone or Cefotaxime

Ampicillin 75mg/kg/dose 6 hourly Child <3 months add to
Ceftriaxone or Cefotaxime

*If Staphylococcus aureus meningitis is suspected ( patients presenting with shock, penetrating
head trauma, neurosurgical procedures, deepdsabseess, infective endocarditis) and if not
improving with previous antibiotics within 48 hours

Duration of treatment10 to 14 days.
2. Generalmeasures

U To maintain airway in an unconscious or convulsing child, frequent suctioning,
nurse on lateral s&] NG tube to allow continuous drainage to preaspiration
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Breathing Oxygen support if desaturation or signs of respiradistress
Circulation Fluid, nutrition, treatment afhock

Treathypoglycaemia

Treatfever

[ e I e

3. Treatment of seizure IV or rectaldiazepam/ IV midazolam followed by Inj Phenytoin
20 mg/kg loading dose followed by 5 mg/kg/ day twice daily. Stop phenytoin when
patient is seizure free fdB hours. Check glucose, sodiualcium

4. Treatment of increased ICP

U Presens with Unequal pupil,igid posture or posturing, focal limb paralysis,
irregular breathing, hypertension, bradycardia can be done

U Treated with head end elevation and Inj Lasix 1mg/kg and Inj Mannitol(20%) 5
ml/kg followed by 2.5 ml/kg/dose 6 hourly if child not in shock.

Monit oring- state of consciousness, respiratory rate, heart rate, blood pressure, pupil
size, urine output, glucose, head circumference

Public health measures Prophylaxis with Ciprofloxacin or rifampicin for exposure
to patients with meningococcal meningitis

Discharge and follow up Hearing assessment, developmental assessment

Consider Tubercular meningitis-

Fever persists for 1days

Fever persists more that 7 days and there is a family membeubgtttulosis
Chest X ray suggesttiberculosis

Patient remais unconscious despite treatment for bacterelingitis

The patient is known to have HIV or is expose#ibd

CSF findings of moderately high white cell count, elevated protein andlimese
Not responding tantibiotics

[t et B et ot et et ]

SeeAnnex 8 for specific treatment of tubercular meningitis.

Poor response to treatment

U Develgoment of complicationsPersistat fever ( subdural effusion),
increasing heasize( hydrocephalusRefer
U Tubercular meningitisTreat for tuberculameningits

U Resistant organism&efer
U Cerebral malaria in malaria endemic zefmvestigate and treat fonalaria
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6.4. SEPTICAEMIA

Septicaemia should be considered in a child with acute fever who iglgallelt can occur

with association with meningitis, pneumomia, urinary tract imd@cor any other bacterial
infection. The common causative agents include Streptococcus pneumonia, Hemophilus
influenza, Staphylococcus aureus, Meningococcus(Niesseria meningitides), enteric gram
negative bacteria like Escherichia coli and Klebseilla preeuan( in patients with severe
malnutrition). Staphylococcal sepsis presents with localized skin or bone infection and
Meningococcal sepsis presents with petechiae or purpuric rashes and meningitis.

Treatment- Start with empirical broad spectrum antibastimmediately

Table 6.8: Antibiotic therapy

Drugs Dose Remarks

Inj Ampicillin with 50 mg/kg/ dose 6 hourly 1tline therapy
Ini Gentamicin 5-7.5 ma/ka/dose once daily

Inj Ceftriaxone 50 mg/kg/dose twice daily | 2"9line therapy

Inj Cloxacillin 25 mg/kddose 6 hourly If Staphylococcasepsis

suspected or patient has
septicshock

Supportive care- Fever control, fluid and nutrition, glucose

Monitoring - Shock, urine output, bleeding, skin ulceration
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6.5: TYPHOID FEVER

Consider typhoid fevef a chld has fever > 38 persisting for more than 3 days plus any of
the following: vomiting, abdominal pain, loose stools, headache, malaise, loss of appetite or
cough. It can present atypicallyn childrenas an acute febrile illness with shock and
hypothemia. It may be confused with typhus fever where typhus fever is common

Treatment

Antibiotics should be given for 10 days. Choice of antibiotics depends on local
resistance pattern of Salmonella isolates. Chang® {m& antibiotics if not responding
in >5 days

Table 6.9. Choice of antibiotics for typhoid fever.

Drugs Dose Remarks

OPD

Oral Ciprofloxacin 10mg/kg/dose twice dailipr 10- 14 days day| 1%'line

Oral Ofloxacin 10 mg/kg/dose twice dailfpr 10- 14 days 15ine

Oral Azithromycin 10 mg/kg/dose twice dailfor 7 days 2"line

Oral Cefixime 10 mg/kg/dose twice daifipr 10- 14 days | 2"line

Oral Chloramphenicol 25 mg/kg/dose four times daifgr 10 days | 2"line

Admitted Indication of
admission:
Seriously ill
Not able to
tolerate oally
Not responding
to oral treatment

Inj Ceftriaxone 50mg/kg/dose twice dailfpor 10 days

Inj Chloramphenicol 25 mg/kg/dose four times daitgr 10- 14 day

days

Supportive care Treatment of fever, nutrition, anaemia, shock

Monitoring - Vitals including blood pressure, input and output, anemia, level of
consciousness, gastrointestinal perforation ( abdominal distension, tenderness,
vomiting), gastrointestinal bleeding ( pallor, black stool or blood in stool)
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6.6. URINARY TRACT INFECTION (UTI)

Urinary tract infection is common in infants and children. In young children, urinary tract
infection often presents as nonspecific signs. Urine routine examination and culture is done
to diagnose UTI. UTI can be divided into cystitis (involving bladdesenting with urinary
symptoms) and pyelonephrifigvolving kidneys presenting with high grade fever).

Urine is collected in children with no toilet training by urinary catheterisation and in toilet
trained children by mid stream clean catch urine. dTdiagnosed by

u Urine routine showing WBC > 10 in uncentrifused sanapié
a Urine culturer

f Clean catch> 10° CFU/ml

f Catheterization>5 * 10* CFU/ml

Choice of antibiotics

Depends on local sensitivity profile. (See Table 6.10) Antibiotics can be chargediag
to sensitivity report or if there is poor clinical response antibiotics used after 3 days and to
oral antibiotics after child are afebrile.

Table 6.10. Choice of antibiotics for UTI

Out patient department Dose Remarks

Oral Ofloxacin 7.5 mg/kg/dse twice daily 1%line

Oral Ciprofloxacin 10 mg/kg/dose twice dialy 1%line

Change to ? line according to culture report if available

Oral Cefixime 5 mg/kg/dose twice daily 2"line

Oral Cotrimoxazole 4 mg/kg/dose of trimethoprim | 2"ine

equivalent tvice daily

Admission Infants younger than 3 months
Septic
Vomiting

Not tolerating oral medications
Not responding to appropriate
oral antibiotics after 3 days ac
to sensitivity

Inj Ceftriaxone 40mg/kg/dose twice daily or
Inj Amikacin 15 mg/kddose once daily or
Inj Gentamicin 7.5 mg/kg/dose once daily

Duration of antibiotics

Duration of antibiotics is 5 days for cystitis and 10 days for pyelonephritis. All patients
with UTI should be evaluated with ultrasound abdomen to rule out anoroglies
genitourinary tract.
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Supportive care Treatment of fever, nutrition, urine output, renal functions, rule out
genitourinary tract abnormalities

Referral-

Not responding to treatment with injectable antibietresistance organisms,
complications likeabscess

Recurrent UTIsrule out genitourinary abnormalities like
VUR Genitourinary abnormalities in ultrasound
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6.7. MEASLES

Measles is a highly contagious viral disease with serious complications (such as blindness
in children with preexisting viamin A deficiency) and high mortality. It is rare in infants
< 3 months of age.

Clinical features Investigati | Treatment
on
Non severe | Fever Measles/ 1. Vitamin A therapy Check
measles Generalised rubella annex36fordoseDo n 0 t
maculopapular rash(Fig | antibodies provide if history of received
6.1) within one monthGive on
Cough Day O and 1
Runny nose 2. Manage fever.
Red eyes 3. Nutritional suppar See

section for malnutrition

4. Treat mouth ulceras below

5. Eye care. For mild
conjunctivitis with anly a
clear watery discharge, no
treatment is needed. If there is
pus, clean the eyes with
cottonwool boiled in water or
a clean cloth dipped in clean
water. Apply tetracycline/
ciprofloxacin eye ointment
three times a day for 7 days.
Never use steroidimment.

Severe Above features with 1. Vitamin A therapy Check
complicated - _ Annex 36for dose. Give on
measles T Inability to drink or Day 0, 1 and 2 weeks

breastfeed 2. Manage Fever

3. Nutritional support

See section on malnutrition

1 convulsions Complicatons-

Follow the guidelines given in
other sections of this manual
for the management of the
following complications:

. Pneumonia(See section for
pneumonia).

2. Otitis media (See section for

1 vomitseverything

1 On examination,
look for signs of
complications, such
as: 1

1 lethargy or
unconsciousness
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corneal clouding
(See Fig6.2)

deep or extensive
mouthulcers

pneumonia

dehydration from
diarrhoea

stridor due to
measlegroup

severamalnutrition

otitis media)

3. Diarrhoea See section for
diarrhoea

4. Measks croup Give
supportive care. Do not give
steroids.

5. Eye problems

Conjunctivitis and corneal and
retinal damage may occur due
to infection, vitamin A
deficiency or harmful local
remedies.

In addition to giving vitamin A
(as above), treat any infeatio
presents given in nonsevere
measles

Use a protective eye pad to
prevent other infections.

If there is no improvement, refer
to an eye specialist

6. Mouth ulcers

If the child can drink and eat,
clean the mouth with clean,
salted water (a pinch oflséan
a cup of water) at least four
times a day.

Apply 0.25% gentian violet or
clotrimazole mouth paint to
sores in the mouth after
cleaning.

If the mouth ulcers are severe
and/or smelly, give IM or IV
benzypenicillin (50 000 U/kg
every 6 hours

or IV inj. Ampicillin 50
mg/kg/dose four times a day
and oral metronidazole (7.5
mg/kg three times a day) for 5
days.

If the mouth sores result in
decreased intake of food or
fluids, the child may require
feeding via a nasogastric tube,
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7. Neurological complicatios

Convulsions, excessive
sleepiness, drowsiness or
coma may be symptoms of
encephalitis or severe
dehydration.

8. Severe acute malnutrition: See
section for malnutrition.

Fig 6.1: Distribution of measles rash. The left side of the drawing shows tharly rash
covering the head and upper part of the trunk; the right side shows the later rash covering
the whole body.

Fig. 6.2: Corneal clouding: sign of xerophthalamia in vitamin Adeficient child (left side) in
comparison with the normal eye (right de)

Follow-up

Severe complicated measid®ecovery after acute measles is often delayed for many
weeks and even months, especially in children who are malnourished. Arrange for the
child to receive the third dose of vitamin A before discharge, if thisnbaslready

been given.

Non severe measleé\sk the mother to return with the child in 2 days to see whether
the mouth or eye problems are resolving, to exclude any severe complications and to
monitor nutrition and growth
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Public health measures

If possble, isolate children admitted to hospital for measles for at least 4 days after the
onset of the rash. Ideally, they should be kept in a separate ward from other children.

For malnourished and immunocompromised children, isolation should be continued
throughout the illness.

When there are measles cases in the hospital, vaccinate all other children> 6 months of age
(including those seen as outpatients, admitted in the week after a measles case and HIV
positive children).

If infants aged 69 months receive aasles vaccine, it is essential that the second dose be
given as soon as possible after 9 months of age.

Check the vaccination status of hospital staff and vaccinate, if necessary.
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6.8. MASTOIDITIS

Mastoiditis is a bacterial infection of the mastbwhe behind the ear. Without treatment it
can lead to meningitis and brain abscess.
Diagnosis

Key diagnostic features are:

High fever and tender swelling behind the ear.

Treatment
1. Antimicrobial treatment

1 Give Cloxacillin and Ceftriaxone until the chilimproves, for a total course of 10
days.

T I'f there is no response to treatment wi
deterioratesiefer child to a surgical specialist to consider incision and drainage of
mastoid abscessesroastoidectomy.

1 If there are sigs of meningitis or brain abscess, give antibiotic treatment as
outlined in section of meningitis, and, if possible, refer to a specialist hospital
immediately.

2. Managefever- See section of fever

Monitoring - The child should be checked by a nurse atlesery 6 bursand by a doctor

at least once a day. If the child responds poorly to treatment, such as decreasing level of
consciousness, seizure or localizing neurological signs, consider the possibility of meningitis
or brain abscess (See section famnngitis)
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6.9. ACUTE OTITIS MEDIA
Diagnosis

This is based on a history of ear pain or pus draining from the ear (for < 2 weeks). On
examination, confirm acute otitis media by otoscopy. Thedaan will be red, inflamed,
bulging and opaque, or perfoed with discharge.

Fig 6.3: Acute otitis media: bulging, red eardrum (on right) and normal ear-drum (on left)

Treatment
Treat the child as an outpatient.
1. Antimicrobialtreatment
Oral amoxicillin at 45 mg/kgtwice a day for at least 10 days

2. If pus is draining from the ear, show the mother how to dry the ear by wicking.
Advisethe mother to wick the ear three times daily until there is no puse

3. Tell the mother not to place anything in the ear between wicking treatments. Do not
allowthe child b go swimming or get water in tlear.

4. Managefever

Follow-up
Ask the mother to return after 5 days.

1 If ear pain or discharge improved, treat for 5 more days with the same antibiotic and
continue wicking the ear. Follow up indays.

1 If ear pain or disharge not better, treat with amoxicillin clavulinic acid 30
mg/kg/dose thrice daily for 5 days. If not improved in 5 days follow up admit and
treat with Inj. Ceftriaxone 50 mg/kg/dose twice daily fatay/s.
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6.10: CHRONIC OTITIS MEDIA

If pus has beenrdai ni ng from the ear for 02 weeks and
ear infection.

Diagnosis
T A diagnosis is based on a history of pus
examination, confirm chronic otitis media (where possible)tbgcopy.

Treatment
U Refer to specialist if the ear dischargéoisl smelling.

U If the discharge is mucopurulent and nemelly

1 Treat the child as aoutpatient.

1 Keep the ear dry by wicking (sabove).

1 Instill topical antibiotic drops containing quinolones with or withsteroids
(suchas ciprofloxacin, norfloxacin, ofloxacin) twice a day for 2 weeks. Drops
containing quinolones are more effective than other antildotios.

1 Topical antiseptics are not effective in the treatment of chronic otitis mechddren.

1 If the patient develops fever and earache, treat as acute otitis media and refer to
specialist for furthetreatment.

Follow-up

U Ask the mother to return after 5 days. If the ear dischaeggsts:

1 Check that the mother is continuing to wick the ear. Dayivet repeated
courses of oral antibiotics for a drainiegr.

1 Refer to specialist for furthenanagement.

Fig.6.4 Mother wicking the ear of her child

Other cause of fever includesalaria, tuberculosis, dengu@lazarand HIV. Refer tmnnexandnational
guidelineson management of the above topics.
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6.11MALARIA

Malaria continues to be a priority public health problem in Nepal. Plasmodium vivax and
Plamodium falciparum are responsible for most cases. The resistance to falciparum malaria and
the development of mixed malaria infections have now created an even higher possibility of
fatality if not detected and treated in time.

Serious complications may sometimes develop suddenly over a span of time as she2das 12
hours and may lead to deathnot treated promptly and adequately. Use of appropriate anti
malarial drugs is very important to save lives in malaria cases.

For management of complicated malaria and malaria refernational guidelines and refer
to annex10for summary of treatment

6.12: DENGUE

Dengue ranks as the most important, rapidly emerged moduprive viral disease in recent

years. Dengue viral infected child may be asymptomatic or symptomatic and clinical
manifestations vary from undifferentiated fever to florid haenagehand shock. The clinical
presentations depend on various factors such as age, immune status of the host, the virus strain
andprimary or secondary infectiomfection with one dengue serotype give lifelong
immunity to that particular serotype.A secondinfection with a different serotype is more
severe.

For management of Dengue cases see national treatment protmcoheck annexell

6.13: KALAZAR

Visceral leishmaniasis (VL) or Kalazar is a vecteborne disease caused in the Indian
subcontinent bythe protozoan parasite Leishmania donovani and transmitted by the sandfly,
Phlebotomusrgentipes.

The disease is characterized by prolonged fever (moderate, irregular), splenomegaly, anemia,
and progressive weight loss and sometimes darkening of thelskg fatal if not treated and
sometimes even when treated if it is not done timely.

For management of Kalazar cases, see national protocol

See annex35 exercise t, c2, c3for Approach to childhood fever.
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INTRODUCTION

Malnutrition remains om of the most common causes of morbidityd mortality among
children You have already learnt about difference of management for children with SAM
right from emergency management in Sectiofr&@ding problems are one of the common
causes of malnutrition.

(Refer to annex 7for feeding recommendation, feeding problems and their possible
solutions.

7.1 ASSESSMENT OF CHILD'S NUTRITIONAL STATUS

A child's growth provides important information on the adequacy of the child's nutritional
status and health. Alropometric measuremenasd plotting it on a growth chart is most
commonlyused method for determining nutritional status. There are separate standards for
boys andyirls.
7.1.1 Calculate the age of thehild
7.1.2 Check weight andheight
7.1.3 Plot the weight and heighton the weight for height chart and interpret the

findings

1 Select the appropriate Growth Chart i.e. weight for height/ length based on the

child® sex.
1 Growth measurements will be plotted on the selectedts.

"1 For example: A 2 years old boy with WeigBtkg and Height100cm

Weight-for-length/height BOYS

Birth to 5 years (z-scores)

"ﬁl Word Health
WY Organization

= =] w

oL

WHO Child Growth Standards

Figure 7.1: Plotting weight on Growth Chart
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U Interpret the finding of the plottegeight

Weight-for-length/height BOYS

Birth to 5 years (z-scores)

&3 World Health
¥ Organization

[#4]

%]
T
Py = D =

i
!
[

WHO Child Growth Standards

Figure 7.2: Interpretation of Growth Chart

U Z score of +2 te2 isnormal
U Zscore of2 to-3 is suggestive of moderatbnormality
0 Zsmre of less than3 is suggestive of seveabnormality

4 N\ 4 )

\Z _ \ \_ J

Growing well: encourage Growth curve flattening: Losing weight: urgent
mother to feed as before urgent assessment neede assessment needed

Figure 7.3: Various patterns observed on serial plotting on Weight for Age Chart
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7.1.3.Check for pitting edema on bothfeet

Oedema in a child with SAM starts from the dependent parteiet.im a mobile child. As the
severity of oedema increases, it extends to the legs. In severe cases, it may also be seen on
upper limts and face (anasarca). Table giMes the grades of edema

Table 7.1 Grades of edema.

Level Classification If yes
Absent No depth on both legs -
+ Mild Both legs
++ Moderate Both legs, hands and arms
+++ Severe Both legs, hand and face

To check for edema, grasp both feet so that they rest in your hands with one thumb on top of
each foot. Press your thumbs gently fdew seconds (approx. 10). Child has bilateral pitting
oedema if pit (dents) remains in both feet when you lift your thumbs.

Figur 7.4: Checking for pedal oedema

Rule out other causes of edema like nephrotic syndrome and CCF.

7.1.4. MeasureMUAC
Us e Sdtap& Measduring MUAC is not used in children less than 6 months of

age. According taolor calibration According to singleut-

offs-
Red Severemalnutrition <11.5 cm Severanalnutrition
Yellow- Moderatemalnutrition 11.512.5 Moderatemalnutrition
Greenrr No malnutrition >12.5 Normal
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7.1.5.Check for severewasting
Check for severe wasting by looking at the front and back view of the child.

Look at the front view of the child and deci@

Is the outline of the child ribs easily seen?
Does the skin of thapper arms look loose?
Does the skin of the thighs look loose?

Fig 7.5 Front view of severe wasting

“““ w—/{\’
. B
" - .

Fig 7.6 Back view of severe wasting

Look at the back of the child and decideAre the ribs, shoulder bones and spine easily
seen? Is there any wastisgen on buttocks?

7.1.6.Assessment of appetite and medicabmplication

Test appetite with RUTF for childrenr 69 months of age. Severe acute malnutrition with
poor appetite means that the child has a significant infection or a major metabolic
abnormality. Itis an indication for need of admission.

7.1.7Take history and carry out medical assessment and check for

presenceof complications
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Table 7.2 History & Examination

Taking a history concerning

Duration ofsickness

Recent intake of foodndfluids
Usual diet (before the current
illness)

Breastfeeding

Complementary feeds
introduction time, quality,
guantity

Duration and frequency of complai
if any: diarrhoegwatery/bloody),
vomiting (number), fever, cough,
presence of disability anadf
developmental problems that affec
feeding

Loss ofappetite

Contact with open case of
tuberculosis

History of measles in last 3
months or repeated or
chroniciliness

Known or suspected|V

Infection

Birth history Preterm o.BW
Immunizationstatus

Hedth of parents

Family circumstances (to
understand the child social
background)

On examination, look for

c: [ e N et N et N ]

[t e S e A ot S o A

[t e S e N s S o o A

Look for emergencgigns

Anthropometry weight, height or length, mid
armcircumference

Baseline pulse, heart rate, respirat@tg
Sensorium

Oedema

Lymphadenopathy

Signs ofdehydration if history of diarrhoea
(general condition, sunken eyes, skin pinch and
thirst)

Signs of shock (cold hands, slow capillary
refill, weak and fagpulse)

Palmarpallor

Eye signs of vitamin Aleficiency(Figure9.7):
Dry conjunctiva ocornea,

Bitot's spots

Cornealulceration

Keratomalacia

Localizing signs of infection, including ear
and throat infections, skin infection or
pneumonia

Fever (temperature >37.5°C or 9969
Hypothermia (axillary temperature <35°C or°¢%
Mouth ulcers/ Orathrush

Skinchanges

Hypo orhyperpigmentation

Desquamation

Ulceration (spreading over limlbighs,
genitalia, groin, and behind tlears)
Systemic examinatierhepatosplenomegalgny
murmur or deformities, hypertonia (cerebral

palsy)
Signs of meningeairitation
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Figure 7.7: Vitamin A deficiency signs

Note: Children with vitamin A deficiency are likely to be photophobic and will keep their eyes closed.

It is important to examine the eyes very gently to prevent corneal rupture
y Y i AR R

Figure 7.8: Skin changs in oedematous severe acute malnutrition.

7.1.8.Check for complications

Anorexia, hoappetite

Lower Respiratory Tradghfection

High fever

Severalehydration

Severeanaemia

Not alert (very weak, lethargic, unconsciocnvulsions)

Hypothermia
Intractablevomiting

OO0 Oooogoogoogod
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[1 Extensive skin infection or extensive mouth ulcers or ear pain with tender swelling behind
the ear

[0 Jaundice

[1 Eye infection and other eye problems like corneal clouding or other signs of
Vitamin A deficiency

7.1.9. Check vaccination status, last deworming agh Vitamin A supplementation

7.1.10.Review and record any relevant information from referral document where
thereis one

7.1.11.Classify nutritional status of child
The classification of acute malnutrition into moderate and severe malnutrition is done by
using weight or height, MUAC ad edema as given in Table 7.3

Table 7.3 Identification of acute malnutrition (wasting)
Moderate Acute Malnutrition

Al Weightfor-height betweer2SD and3SDand/or

Al Mid arm circumference (MUAC) 11.5 2 5cm
AND

Ml No Oedema
Severe Acute Malnutrition

For infants aged <6 months For children aged 659 months

1  Weight for length is <8 z score of mediaof [ Weight for length/height is-8 z
WHO child growthstandards&nd/or score of median of WHO child

 Bilateral pitting pedal oedent4 growth sandardsand/or

T MUAC<11.5 cmand/or
1 Bilateral pitting pedabedema

*Use visible severe wasting in emergency settings, if measurements not possible and for children who
has length <45 cms
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7.2 MANAGEMENT OF SAM

Site of mangement of SAM given in Table 7.4

Table 7.4:Site of management of SAM

Inpatient management of Outpatient management of Inpatient management of
SAM in children 6-59 months | SAM in children 6-59 SAM in children < 6
Severe acute malnutrition with Sevé're acute malnutrition Visibie wasting and/or WHZ
complications without canplications <-3 zscores and/or oedema
Nutritional oeé@ma +++ MUAC<11.5cmor WHZ <3Z | AND
or MarasmieKwashiorkor score or Nutritional oedema + a| One of the below
(MUAC <11.5cm with any ++ AND complications:
grade of oedema) Appetite
OR Clinically 1 Any of the medich
MUAC <11.5cm or WHZ <3 | well Alert complications
Z scorewith any of the  Infant is lethargic and
complications Referral from ITC unable to suckleRecent
After stabilisation weight loss/inability to
Referral from Outpatient gain weight
Therapeutic Centre 1 Ineffective feeding
Due to deterioration or nen (attachment, positioning
response and suckling) directly
observed
1 Any medical or social
issue needing more
detailed assessment or
intensive supprt (e.g.
disability, depression of
the mother/caretaker, or
other adverse social
circumstances)

This chapter will address life threatening conditions during management of inpatient management of SAM in
children 6-59 months. For other management referd national guidelines.
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7.3 INPATIENT THERAPEUTIC CARE OF CHILDREN 6 -59

MONTHS

It is a done during the stabilization phase of WHO inpatient protocols. The patients after
stabilization has his treatmecompleted (wher®©TC is not available, infants < 6anths,

cases with high risk home environment, patient choice) or is referred to OTC to complete
treatment.

A good history and physical examination is required for treatment. Important history and
examination pmts are summarized in Table 7.2
Laboratory Tests

i

Blood glucose
o At admission

0 o0 During stabilization if child is hypothermic tethargic

Haemoglobin or packed cell volume in ellildren

o Peripheral smear if child has anemia/ palpedlor

Serum electrolytes e.g. (sodium, potassium, and calcium wignessible)

Screening for infections:Children with SAM often harbor occult infections. Screen
for common infections by followinmvestigations
0 Total and differential leukocyt®ount

o Urine routine&microscopy
0 Chest xray
o0 Mantoux test

o0 Blood smear for Mlaria; iffebrile

O Screening for HIV (when suspected based on history and clinical signgtoms
(recurrent infections, presence of oral thrush, lymphadenopathy, unexplained death
of parents, persistent diarrhoea, parotid enlargement)

Additional investigations depending on clinical situation and availability ofnvestigations

There are 10 essential steps in two phamesnitial stabilization phase and a longer
rehabilitationphase.

S.NO STEPS STABILIZATION REHABILITATION

PHASE PHASE

Days 12 Days 37 Weeks 26

=

Treat/Prevent Hypoglycemia  ——»
Treat/Prevent Hypothermia —
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Treat/Prevent Dehydration _
Correct Electrolyte Imbalance

v

Treat/Prevent Infection

v

2 LI

Correct micrenutrient
deficiencies

v

Iron supplementation — Noiron — Iron——
Start Cautious Feeding >

Achieve Catckup Growth _—

Provide Sensory Stimulation an
Emotional Support

v

10. Prepare for Follow up -

During management, remember following broad principles given in box 7.1.
Box 7.1. Principles for mangement of malnutrition

Do not give IV fluids routinely.

Do not give diuretics or albumin to treat oedema
Do not give high protein formula.

Do not give iron during the initial feeding phase.

oo

This chapter will address management of few life threatening conditions in SAM
children. For further management refer to national guidelines.

7.3.1 Hypoglycemia
All severely malnourished children are at risk of developingofgiyzemia (blood glucose
<54 mg/dl) which is an important cause of death. Measure blood sugar on admission and
subsequently in children who become lethargic. If the blood glucose cannot be measured,
assume hypoglycemia.

7.3.1a Treat & prevent hypoglycemia

1 If the child is lethargic, unconscious, or convulsing, give IV 10% glucose 5 ml/kg
followed by 50 ml of 10% glucose or sucrose by Ge.

[0 If not lethargic, unconscious, or convulsing, give the first feed 08/Starter diet. If the
first feed is not quikly available give 50 ml of 10% glucose or sugar solution (4 rounded
teaspoon of sugar in 200 ml or one cup of water) orally or by nasogastric tube, followed
by the first feed as soon pessible.

[0 Give 2hourly feeds, day and night, at least for the fies}.

[1 Give appropriate antibiotics and keep the baby warm and check temperatwundy8
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7.3.1b Monitoring

If the initial blood glucose was low, repeat the measurement after 30 minutes. If glucose is
again

<54 mg/d|, repeat the 10% glucose or sugar solution.

7.3.2Hypothermia
If the axillary temperature is <35 (<95F) or does not register on a normal thermometer,

assumehypothermia.Treat all hypothermic children for hypoglycemia and for infection as
well.
7.3.2a Maintain warm room

0 Place the bed in a warm, drdnrdree part of the ward and keep the cloitdrered.
0 Change wet nappies, clothes and bedding to keep the child and tiry.bed

U Avoid exposing the child to cold (e.g. after bathing, or during medicahinations).

7.3.2 Treat hypothermia

U Make sure the chilas clothed (including the head). Cover with a warmed blanket and
place a heater (not pointing directly at the child) or put the child on the motbere
chest or abdomen (skin-skin) and cover mothéibaby pair with dlanket.

0 Take the chilts temperatre 2hourly until it rises to more than 36.5°C. Take it half
hourly if a heater is beingsed.

U Check for hypoglycemia and give antibiotics whenever hypotherrfoansl.

U Give 2 hourly feed through the night till the time temperatustaisie.

7.3.3 Dehydration
7.3.3a Recognize dehydration

Correct estimation of dehydration is difficult in severely malnourished children. In severely
malnourished child, the loss of supporting tissue and absence of subcutaneous fat make the
skin thin and loosdt flattens very siwly when pinched, or may not flatten at all. Edema if
present may mask diminished elasticity of $ki.

Ask the mother if the child had watediarrhoeaor vomiting. If the child has watediarrhoea

or vomiting, assume dehydration and give ORS.

Remembea child with severe acute malnutrition may be dehydrated even in the presence of
edema.
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7.3.3b Treatment

Since signs of dehydrations are not very reliable, rehydration orally or through a nasogastric
tube is recommendedt is also important to remembéhat these children are not able to
handle high sodium load and are at risk of hypokalemia due to reduced massle

REMEMBER: Use IV rehydration only if the child has signs of shock and is lethargic or

has lost consciousness

[1 Calculatethe amount of ORS to give is gien in Table7.5.

Table 7.5. Amount of ORS for rehydration in malnutrition

How often to give ORS(ReSoMal) Amount to give
Every 30 minutes for first 2 hours 5 ml/kg weight
Alternate hours for up to 10 hours 5-10 ml/kg**

*Starter (F75) diet &ORS is given in alternate hours (e.g. Starter at 2, 4,6hours & ORS at 3,
S,

7) until the child is rehydrated

**The amount offered in this range should be based on'shildlingness to drink and
amount of ongoing losses in stool.

If the child ras already received IV fluids for shock and is switching to ORS, omit the first
2- hour treatment and start with the amount for the next period of up to 10 hours.

[ Which ORS to beused?

o WHO recommended ORS for SAM children (ReSoMal) is not commerciallyadiin
Nepal. You can gpare modified ORS for SAM by dissolving one sachet (1litre) of low
osmolarity oral rehydration salt in 2Litre water (instead of 1Litre) and adding and
dissolving 50g of glucose/sugar and 30 ml of potassium chloride injectidaimiog (40
mEQ/L of potassiunmip case preparation of modified ORS is not possible, start
rehydration with low osmolarity. If the child has profuse watery diarrhoea or cholera is
suspected, use low osmolarity ORS without any modificatiorefoydration
Monitoring the child who is taking ORS: Check following signs at beginning and
then every 30 minutes
0 Respiratoryate

o0 Pulserate

o

Urine output

o

Frequency of stools anamiting
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If you find signs of over hydration (increasing respiratory rate by 5/min alsé pate
by 15/min), stop ORS immediately and reassess after 1 hr.

Prevent dehydration from onrgoing losses:

Measures to prevent dehydration from continuing wal@srhoeaare similar to those for
well- nourished children.

o If the child is breastfed, ctinuebreastfeeding.

o Give ORS 50100 ml after each watery stool between feeds to replacelcsses.

7.3.3d Shockin severely malnourishedhildren

Management of shock depends upon cause of the shock. However, it is often difficult to
differentiate shock du dehydration & sepsis on clinical signs. Children with dehydration
will respond to IV fluids while those with septic shock and no dehydration will not respond.

Box 7.2. Indication of intravenous fluids in severely malnourished child

Give IV fluids to severely malnourished child if:
(] Child is lethargic or unconscioasd

Has cold handplus

Slow capillary refill (longer than 8econds)
Weak and fagpulse

OO

Give IV fluids to severely malnourished child if:
(1  Child is lethargic or unconscioasid

Has cold landsplus

Slow capillary refill (longer than 8econds)
Weak and fagpulse

O OO

You have already learnt management of shock in severe acute malnutrition clldren
sectior?.
7.3.4Electrolyte imbalance

Give supplemental potassium a#3nmol/kg/day for at leas2 weeks. Potassium can be
given as syrup potassium chloride; the most common preparation available has 20 mmol/15
ml.

U On day 1, give 50% magnesium sulphate IM once (0.3mL/kg up to a maximum of 2 ml).
Thereafter, give extra magnesium {@46 mmol/kg daily)rally. If oral commercial
preparation is natvailable,you can give injection magnesium sulphate (50% which has
2 mmol/ml)orally mixed withfeeds.

[l Prepare food without adding salt to avoid sodawerload.
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7.3.5Infection

Children with SAM often harbor infe ctions without manifestations.Hence assume
all children with severenalnutrition admitted in a hospital have an infection and give
broadspectrumantibiotics.

Table 7.6 Recommended antibiotics for children with SAM

STATUS ANTIBIOTICS
All admitted case 1  Give Oral Amoxicillin 40 mg/kg /dose twidemes per day for 5
without days

medical complication
All admitted cases with  Inj. Ampicillin 50 mg/kg/dose 6 hourly and Iiientamycin 7.5
anycomplications othel mg/kg once a day for 7 days

than shock, meningitis Add inj. Cloxacillin 100 mg/kg day 6 hourly Staphylococcal
and dysentery infection is suspected.

Revise therapy based on sensitivity report

=

For septic shockor |  Give third generation cephalosporins like Inj. Cefatoxime

worsening/no 50 mgkg/dose in 3 times daily or Ceftriaxones@/kg/day in 2
improvement in initial divided doses along with Inj. Gentamycin
hours 7.5 mg in single dose.
1 Do not give second dose of Gentamycin until child is passing
urine
Meningitis 1 IV Cefatoxime 50mg/kg/dose 6 hourly or Inj. Cefxieame
50 mg/kg 12 hourly plus Inj. Amikacin 15mg kg/day single
dose.
Dysentery 1  Give cefixime 5 mg/kg in twice a day for 5 days. If the child is
sick , give Inj. Ceftriaxone 5thg/kgdose twice dailyor 5 days
On Discharge 1 200 mg albendazole for clilen aged 1-23 months, 400 mg

albendazole for children aged 24 months or more.

7.3.5a Duration of antibiotic therapglepends on the diagnosis

i.e. Suspicion of clinical sepsis: at least

7 days Culture positive sepsis:-10

days Meningitis: at least 121 days

Deep seated infections like arthritis and osteomyelitis: at least 4 weeks

7.3.5b Treat associated conditions
[1 Give antimalarials, if blood smear or RDT is positive for malpaiasites.
[1 Start ATT if tuberculosis is diagnosed as per NTP recommerrideda.

[1 Suspect and investigate for HIV if he has also other problems like persistent diarrhoea,
oral thrush, pneumonia, parotid swelling or generalized lymphadenopathy. For
investigations and treatment follow Hiuidelines.

[1 Severe anaemia: Give whol®bd or packed cell transfusion if Hb is < 4g/dl or H4-i6
g/dl and child has respiratory distress. Give 10 ml/kg slowly oM&hdurs and give Inj.
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Frusemide 1 mg/kg at the start of thensfusion.
[0 If keratomalacia /corneal ulcer present, give Vitaridose, instil ciprofloxacin eye
drops 2 3 hourly and atropine eye drops 3 times a day fbd days. Also cover the eyes
with pad andandage.
[1 Skin lesions: Bathe or soak the affected areas for 10 min in 1% potassium permanganate
solution and apply artitacterial creamé& any barrier cream (zinc cream) to thearaas.

7.3.5c Response to treatment forfection
[1 Goodresponse

o0 Alert andactive

o Improved activity andweight gain >gin/kg/day

0 Absence of clinical and lab. evidencermfections

0 Absence of complations like hypoglycaemia twypothermia

(1 Poorresponse
Lethargic, poogactivity
Poor appetite or no weiggain

Clinical/ lab. evidence ahfections

o O O o

Appearance of dangeigns

7.3.6 Micronutrients

[J Vitamin A: Give one dose oral vitamin A to all children with [MAInless there is
evidence that child has received vitamin A dose in last 1 month or has oedema on
admission.

Table 7.7 Recommended oral dose of Vitamin A according to chilg age

Age Vitamin A Dose
<6 months 50 000 1U
6-12 months or if weight <8kg 100 000 1U
>12 months or if weight > 8 kg 200 000 1U

*3 doses in case of signs of Vitamin A deficiency onDdyay2 and Dayl5 to all
children with SAM

Other micronutrients should also be given daily for at le2stveeks

U Multivitamin supplement (should also contain vitamin A, C, D, E and B12 and not
just vitamin Bcomplex): Twice Recommended DaMjlowance

U Folic acid: 5 mg on day 1, thenrhg/day

U Elemental Zinc: 2 mg/kg/d& (if the child hagdiarrhoeagive 10 mg to children
aged less than 6 months and 20 mg to children ag&dnéonths for 14ays)
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U Copper: 0.3 mg/kg/day (if separate preparation not available use commercial
preparation containingopper)

U lron: Start daily ron supplementation after two days of the child being on Catch up
formula (F 100) or after 7 days or control of infection. Give elemental iron in the
dose of 3 mg/kg/day in two divided doses, preferably between meals. (Do not give
iron in stabilization andransitionphase).

ANTHROPOMETRIC MEASUREMENTS

Measuring Weight

Key points to remember

1 Remove the chila clothes, shoes, socks & hair braids, & ornaments to minimur
as per weatheyonditions.

Cover in a blanket or woollen shawl while carrying tosbale.

Put a paper / cloth on thpan

Set the weighing scale to zero before putting the child opahe

Place the child into the pan, wait for child to settle and weighktabilize
Allow mother to stand near weighing scale & make badisn.

Measure weight in gm & enter in the recording Perfoimmaediately.
Repeat the measurementécord.

In case the differece of two measurements is more than 5 g, ttake
measurement and take the average of two neaezsturements.

= =4 -4 -4 a8 —a -2 -2
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Measuring Length

PEADL MY &

Child Length Measurement

MEASURER
ON NWEES

ASSISTANT
Ol XNEES

N

. \
ZR I HANCS CUPPED CVER EARS;
2 rrilgirﬂk's\‘ BASE OF 80A8D

CHLD HLAT CM BOARD
LINE OF SIGHT
PERPENDICULAR TO o
2855 OF S0ARD n

QUESTIONNAAE AND PEN OW CLIPBOARD
- ON FLOOW OR GROUND

Key Points to Remember

Length is measured using a special device known as an infantometerhakia
headboard and sliding foot piece. Lay the measuring board flat, on a stabladevel
One person should stand or kneel behind the headboard and position the child lyirzaok
on the measuring board, supporting the head and placing isatieheadboard.
The other person should stand alongside the measuring board and Support'$&whids
the child is positioned on thmard.

[l Position the crown of the head against the headboard, compressing the hair (Remove |
braids).

'] Hold the lead with two hands and tilt upwards until the eyes look straight up, and the lin
sight is perpendicular to the measurioogrd.

'l Check that the child lies straight along the centre line of the measuring board and does
changeposition

71 Measure lengtho the last complete@l1 cm and record immediately on the ceseording
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Measuring Height

Head-piece firmly on head

Hand on chin

Shoulders level

Left hand on knees: ——
Kneestogetherand o~ " =
legs straight

Right hand on shins: =
neels against back and -
base of board

k-(’|'(/(§/ o

\&

Record form and pencil on clipboard on /
floor or ground [ °
4

@
@
a
<
E3
5

against board

e 4

9 One person should kneel or crouch neat
the childs feet and help the child stand
with back of thehead, shoulder blades,
buttocks, calves and heels touching the
verticalboard.

9 Hold the childs knees and ankles to kee
the legs straight and feft.

1 Prevent children from standing on their
toes.

1 Young children may have difficulty
standing to full height. If necessary, gent
push the childs tummy to help him stand
straight to fullheight.

9 The other person should bend to level
of the childs faces and Position the
head so that the child is looking
straight ahead (line of sight is parallel
to the base of theoard).

1 Place thumb and forefinger over the

child s chin to help keep the head in an

uprightposition.

With the other hand, pull down
the head board to rest firmly on top of th
head and compress hair.

T

1 Measure height to the last
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Measuring Mid Upper Arm Circumference

1 Locate tip of shoulder 2 Tip of shoulder
3 Tip of elbow

5§ Pull tape past tip of

bent elbow

Ocm

Ocm

Arm circumference “insertion™ tape

L 4
‘ — = — —
e [:cmE S 7 8 % 19 91 12 13 14 15 16 178 19 20 21 22 z3 24 25 )

9 Tape too loose 10 Correct tape position for arm circumierence

If using a 3 colour MUAC tape

Color zone MUAC Measurement Nutritional status

Green 012.5 c¢cm Well nourished

Yellow 11.5cml2.4 cm Moderate acute malnutrition
Red <11.5cm Severe acute malnutrition

2. While locating thenidpointof upper arm, flex the elbow in 90 degree and marlpthet
between tipf shoulderand tip of elbow.

3. Extend the elbow while measuring the mid upper arm circumference

See annex 35 exercise fbr exercise on approach to child with malnutrition
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7.4 MANAGEMENT OF ANEMIA

Evaluation of anemia

Whom to refer

How to treat iron deficierty anemia
Blood transfusion

Evaluation of anemia

Common findings in history and physical examination, one should look for are listed in

Table 7.8

Table 7.8 Findings of anaemia in children

Take a history concerning

On examination, look for

9 Duration of symptoms

1 Usual diet (before the current iliness)

9 Family circumstances (to understand
the child s social background)

1 Prolonged fever

1 Worm infestation

1 Bleeding from any site

1 Lymphnode enlargement

1 Severe palmar pallor

1 Skin bleeds (petechial and

1 Lymphadenopathy
1 HepateSplenomegaly

1 Signs of heart failure (gallg

purpuric spots)

rhythm, raised JVP, respiratory

distress, basal crepitations)

9 Previaus blood transfusions

9 Similar illness in the family (siblings)

Laboratory diagnosis

[0 Hemoglobin<11 gm/dl in children aged 6 monttisyears indicategsnaemia.

[l Complete blood counts and examination of red cell indices and peripheral blood smear
should be done in all anemihildren whenever possible.(See appendix for normal
values)

1 Blood films should be examined for malaria parasites particularly in high malaria risk
areas.

[1 Stool examination for ova, cyst and occult blood magidree.

(1 Blood counts should be performed usirigceonic cell counter if available. Children
with IDA will have low MCH, MCV, MCHC in red cell indices and peripheral blood
smear shows microcyticypochromic anaemia. Usually leucocyte counts and platelet
counts are normal.
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Whom to refer?

Red flagsigns for nonnutritional anaemia (Consider referral )
1 Cases of anaemia and hepapdenomegaly/splenomegaly, if malaria has been
excluded

or not strongly suspected (haemolytic anaehaigemia).

(1 Children with similar history in the family (haemolytic @maia e.g. thalassemia,
sicklecell anaemia).
[1  Cases of anaemia with significant lymphadenopathy, ble@damgfestations.

[1  Cases of anaemia with abnormal/immature cells or marked leucocytosis or
bicytopeniaor pancytopenia on smear examination (bone maiadure).
[0 Also consider transfer of nutritional anemia other than iron deficianegnia

1 Investigations in such cases should be done before bloaaisfusion.

1 Iron therapy should be avoided in confirmed cases of hemolgtiaemia.

Treatment

All childrenwith suspected IDA should be treated using oral ird2g/kg/dose twice daily

(dose of elemental iron). Older children who can take tablets caivére IffA tablets. Iron
therapyshould be continued-82 weeks after normal haemoglobin levedghieved.

The children on iron therapy should be evaluated for response to treatment. Iron therapy
results in prompt clinical response (return of appetite, decreased irritability). Repeat
complete blood count with red cell indices or peripheral smear after two \weéhksrapy.
Children not responding to treatment should be evaluated for compliance to treatment and
adequacy of dose and presence of infections such as UTI and chronic infections or may be
referred to rule out other causes of anemia.

1 Deworming

Give dewoming agents to all children more than 1 year with anaemia at the time of discharge.
Albendazole (tab 400 mg, syrup 400 mg/10 ml)

T 1 tab (or 10 ml) once, then every 6 morithkthe child >2 yrs

- % tab (or 5 ml), once every 6 months if the claid 2

years OR
Give Mebendazole (100 mg)1 tab x BD x 3 days
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7.5. BLOOD TRANSFUSION

7.5.1Indications for bloodtransfusion

There are five general indications for blood transfusion:

w Acute blood loss, when 280% of the total blood volume has been lostl an
bleeding is continuing

w Severe anaemia( sbelow)

w Septic shock (ifV fluids are insufficient to maintain adequate circulation;
transfusion to be given in addition to antibiotic therapy). Refsettion

w Whole fresh blood is required to provide plasmd platelets for clotting factors,
if specific blood components are rastailable

7.5.2Storage ofblood

Use blood that has been screened and found negative for trandfassmissible
infections. Do not use blood that has passed its expiry date or hasubeéthe refrigerator
for more than 2 h.

Largevolume, rapid transfusion at a rate > 15 ml/kg per h of blood stored at 4 °C may cause
hypothermia, especially in small infants.

7.5.3Problemsin bloodtransfusion

Blood can be the vehicle for transmitting infeats (e.g. malaria, syphilis, hepatitis B and
C, HIV). Therefore, screen donors for as many of these infections as possible. To minimize
the risk, give blood transfusions only when essential.

7.5.4Severeanaemia
U Give a blood transfusion as soon as possible
A all children with Henmgdtocrit of O 12%

A less severely anaemic children (Hematocrii,18%; Hb, 46 g/dl) with any
of the following clinicalfeatures:
i clinically detectablelehydration

T shock
i impairedconsciousness
T heartfailure

T deep, laburedbreathing
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If packed cells are available, give 10 ml/kg os#et h in preference to whole blood.

If not available, give fresh whole blood (20 ml/kg) ovie4 B.

Check the respiratory rate and pulse rate every 15Ifreither rises or there is othe
evidence of heart failure, such as basal lung crepitations, enlarged liver or raised
jugular venous pressure, transfuse more slovflyhere isany evidence of fluid
overload due to the blood transfusion, givVefurosemide at 12 mg/kg, up to a
maximum total of 20mg.

After the transfusion, if the Hb remains below 7 gm/dl, transfusion mespleated.

In children with severe acute malnutrition, fluid overload is a common and serious
complication. Give packed cells when available or whole blood at /g iftather
than 20ml/kg).

7.5.5Giving a bloodtransfusion

Before transfusion check that:

w

€ € € ¢

The blood is of the correct group, and the pafiename and number are on both
the label and the form (in an emergency, reduce the risk for incompatilility o
transfusion reactionby crossmatching grougspecific blood or giving éhegative
blood ifavailable)

The blood transfusion bag hasleaks

The plasma is not pink or has large clots, and the red cells do not look purfalekor
Makebaselinaecordingf thechild stemperaturerespiratoryateandpulserate.

The blood is thawed to rootamperature.

During transfusion:

w

w

If available, use an infusion device to control the rateaoisfusion.

Check that the blood is p owinwithat t he
micro drip set.

Look for signs of a transfusion reaction (see below), particularly carefully in the first
15 min oftransfusion.

Record the chilé general appearance, temperature, pnserespiratory rate every
30min.

Record the times the transiois was started and endelde volume of blood
transfusecind anyreactions.

After transfusion:

w Reassess the childf moreblood is needed, a similar quantity should be transfused

and thedose of furosemide (if givemgpeated.
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8.1 APPROACH TO A CHILD WITH SUSPECTED POISONING

8.11 Introduction:

Suspect poisoning in any unexplained iliness in a previously healthy child. Consult
standard textbook of paediatric for management of exposure to specific poisfors and
consult National Poisons Centre for guidance.

Only the principles for managing ingestion of few common poisons are given here.

8.1.2: Diagnosis of poisoning in children

A diagnosis is based on a history from the child or carer, a clinical examiaaticthe results
of investigations, where appropriate.

(1  Obtain full details of the poisoning agent, the amount ingested and the time of ingestion.
Attempt to identify the exact agent involved by examining container, when relevant.
Check that no othehddren weranvolved.

[l The symptoms and signs depend on the agent ingested and therefovalebry

[1 Check for signs of burns in or around the mouth or of stridor (upper airway or laryngeal
damage), which suggest ingestiorcofrosives.

8.1.3 Principles for management of ingesteghoison

(1 All children who present as poisoning cases should quickly be assessed for emergency
signs (airway, breathing, circulation and level of consciousness), as some poisons depress
breathing, cause shock or indwmena.

(1 Admit all children who have deliberately accidently ingested iron, pesticides,
paracetamol or some otlenugs.

(1 Children who have ingested corrosives or petroleum products should not be sent home
without observation for at least 6 h. Corrosives can cause luaegeal burns, which may
not be immediately apparent, and petroleum products, if aspirated, can cause pulmonary
edema, whichmay take some hours to develop. X ray Chest is mandatory before
discharge.

[1 Check for hypoglycemia; if blood glucose estimation facilis not available and the
child has a reduced level of consciousness, treahgpailycemia.

[l ldentify the specific agent and remove or adsorb it as soon as possible. Treatment is most
effective if given as quickly as possible after the poispewvent, ideally within h.
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U If the child swallowed kerosene, petrol or petraked products (note that most pesticides
are in petrolbased solvents) or if the chikl mouth and throat have been burnt (for
example with bleach, toilet cleanerlmattery acid), do not make the child vomit but give
water or, if available, milkprally.

8.1.4 Principle for management of poisons in contact with skineyes

(1 Skin contamination: Remove all clothing and personal effects, and thoroughly clean all
exposed areawith copious amounts of tepid water. Use soap and water for oily substances.
Attending staff should take care to protect themselves from secondary contamination
wearing gloves and aprons. Remaiathing.

U Eye contamination: Rinse theeyefor 10/ 15 min with clean running water or normal
saline, taking care that the roff does not enter the other eye if the child is lying on the side,
when it can run into the inner canthus and out the outer canthus. Evert the eyelids and ensure
that all surfaces arrinsed. Take ophthalmologigpinion.

8.1.5 Principle for management of inhalegoisons
8.1.5.1 Remove the child from the sourceexfposure.

8.1.5.2 Urgently call forhelp.

8.1.5.3 Administer supplementary oxygen if the child has respiratory distress, is
cyanosed or has oxygen sata t i90% O

8.1.5.4 Inhalation of irritant gases may cause swelling and upper airway
obstruction, bronchospasm and delayed pneumonitis. Intubation, bronchodilators and
ventilatory supporimay berequired.

8.1.6 Prevention ofpoisoning

8.1.6.1 Teach parentso keep drugs and poisons in proper containers and out of
reach oftchildren.
8.1.6.2 Advise parents on first aid if poisoning occagain.

8.1.7 TREATMENT OF ORGANOPHOSPHORUS POISONING
OP compounds and carbamates are two main classes of insecticides.
Commonly used organophosphates: methyl parathion (metacid) and dichlorovos (nuvan)

They inhibit cholinesterase (AchE) by irreversibly binding to it; accumulation of
acetylcholine at the neural synapses; initial over stimulation eventual exhaustion and
disrupton of neural transmission.

If left untreated OP forms a permanent bond with this enzyme inactivating it. This process,
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called'aging' occurs -3 days after exposure; weeks to months be required for the body to
regenerate inactivated enzymds. contrast carbamates form a temporary borid the
enzyme allowing regeneration over several hours. Symptoms caused by carbamate toxicity
are usually less severe than those seen@#th

(1) ACUTE TOXICITY

Themuscarinic (cholinergic) signs(caused by Organophosphates &£arbamates)
can be remembered by use of one of two mnemonics
SLUDGE/BBB

Salivation, Lacrimation, Urination, Defecation, Garlic odor, Emesis (withpBint pupils),
Bronchorrhea, Bronchospasm, Bradycardia

DUMBELS

Defecation, Urination, Miosis, Bronchtiea/Bronchospasm/Bradycardia,
Emesis, Lacrimation, Salivation
Thenicotinic effects: fasciculations

CNS effects(probably through muscarinic and nicotinic receptors in the brain):

Respiratory depression, lethargy, excitability, seizures, coma

(2) INTERMEDIA TE SYNDROME(IMS)

IMS occurs 2496 hours after exposure. It arises between the eladynergic
syndrome and late onset peripheral neuropathy. Bulbar, respiratory and proximal muscle
weakness is prominent. This resolves-8 weeks.

(3) DELAYED PERIPHERAL NEUROPATHY
Occurs several weeks after exposure. Primarily motor involvement. May resolve
spontaneously or result in permanent neurological dysfunction

TREATMENT OF ACUTE TOXICITY

Therapy depends on severity; mildest cases need only observation, aggressive
cardiorespiratory support for seriously intoxicated.

Identify the type of ingestion, time interval, current symptoms, amount ingested. Average
swallow 510 ml (young child) 1.5 (older child).

Protect yourselves with gloves

ABC

Give 100% oxygen, early tabation may be required
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Skin decontamination; wash with soap and water twice, remove contaminated clothes.

Gastric lavage: If ingestion within one hour of presentation

[1 Single dose of activated charcoal 1g/kg (maximum dose 50 gm) is given for gastric
lavage. If the patient is vomiting persistently, lavage is not necessary. Ensure that
airway isprotected.

(1 Forced emesis is contraindicated because of the risk of aspiratiseiances

Atropine: Specific antidote for muscarinic effects >12 yrs initial doserg; <12 yrs
0.05mg/kg IV

Repeatthe dose ever$-5 minutes until atropinization occurs which is indicated
by clearing of bronchial secretions and ceasation of wheezing. Do not rely on
pupillary changes;

1 Maintain atropinization by giving every hour -30% of the total amount that was
required to atropinize. Maintain full atropinization foB2lays. Then atropingose is
daily reduced byi/3 to ¥4 of the dose given on the previdag.

1 Continuous intravenous infusion of atropine may be necessary whematrop
requirements are massive and the dose is 0.02 to 0.08 mg/kg/hr, depending on the
degree and stage of intoxication. Hundreds of milligrams may be needed over several
days in severpoisonings

(1 Signs of improvement after 424hrs are indications to beginadual tapering of
atropine doses.

[0 TACHYCARDIA AND MYDRIASIS ARE NOT CONTRAINDICATIONS
TO ATROPINEUSE

[1 Inhaled ipratropium 0.5 mg with parenteral atropine may be helpful for
bronchospasm; may repeit

[1 Atropine blocks the acetylesholine receptor and sdféctive in both OP and
carbamate poisoning.

Pralidoxime: Bound AchE is reactivated by this drug; relieves nicotinic as well as muscarinic
effects;should be administered as early as possible in severe poisoning

(1 >12 yrs 1- 2 g IV infusion over 30 min; ¥2 yrs 25 mg/kg over 3fin

1 May repeat after 30 minutes or give continuous infusisevere
(] Continuous infusion at 10 mg/kg/hourahildren
(]

If no IV access, give pralidoxime 15 mg/kg IM in children <40 kg (>40 kg
600mgyapidly
Repeat as needed to totél1800 mg or 45 mg/kg ichildren.

O

1 Pralidoxime shouldNOT be administered without concurrent atropine in order to
prevent worsening symptoms due to transient oximdeced acetylcholinesterase
inhibition
It chemically breaks the bond between the OP hadghzyme liberating the enzyme
and degrading the OP. Only effective before the bond 'ages’' and becomes permanent.
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Not necessary for carbamate because bond between insecticide and enzyme degrades
spontaneously.

Benzodiazepine:

(1 Diazepam 0.1 to 0.2 mg/kgepeat as necessary if seizures occur. Do not give

phenytoin. Patient should be observedZéhrs after the last dose aftropine.

8.1.8 SNAKE BITE

Snake bite should be considered in any severe pain or swelling of a limb or in
any unexplained illness presirg with bleeding or abnormal neurological signs.
Some cobras spit venom into the eyes of victims causing pain and inflammation.
Diagnosis of envenoming

1 General signs include shock, vomiting and headache. Examine bite for signs such as
local necrosis, blkding or tender local lymph nodealargement.
1 Specific signs depend on the venom and its effects. Tinesee:
1 Shock
1 Local swelling that may gradually extend up the bitie
Bleeding: external from gums, wounds or sores; internal espeoiadgranal
Signs of neurotoxicity: respiratory difficulty or paralysis, ptosis, bybiadsy
1 (difficulty swallowing and talking), limbveakness
1 Signs of muscle breakdown: muscle pains and hlacle
1 Check haemoglobin (where possible, blood clotting shoultsbesed).
Treatment
First aid

1 Splint the limb to reduce movement and absorption of venom. If the bite waddikely
have come from a snake with a neurotoxic venom, apply a firm bandage to affected
limb from fingers or toes to proximal of site lmfe.

 Cleanthewound.

1 If any of the above signs, transport to hospital which has antivenom aassoon
possiblelf snake has already been killed, take this with chiluopital.

1 Avoid cutting the wound or applyirtgurniquet.
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Hospital care

Treatment of shock/resptory arrest

1 Treat shock, if present (see pages 3, 171&)d

1 Paralysis of respiratory muscles can last for days and requires intubation and
mechanical ventilation or manual ventilation (with a mask or endotracheal tube
and bag) by relays of staff and/felatives until respiratory function returns.
Attention to careful securing of endotracheal tube is important. An alternative is
to perform an electiveacheostomy.

Antivenom

1 If there are systemic signs or severe local signs (swelling of more tHaof tied
limb or severe necrosis), give antivenongvéilable.

1 Prepare IM epinephrine and IV chlorpheniramine and be ready if allergic
reaction occurs (sdmlow).

1 Give monovalent antivenom if the species of snake is known. Give
polyvalent antivenom ifite species is not known. Follow the directions given on
the antivenom preparation. The dose for children is the sameadufts.

7 Dilute the antivenom ini8 volumes of 0.9% saline and give intra
venously over 1 hour. Give more slowly initially and ntonclosely for
anaphylaxior
other serious adverse reactions.

If itching/urticarial rash, restlessness, fever, cough or difficult breathing develop,
then stop antivenom and give epinephrine 0.01 mi/kg of 1/1000 or 0.1 ml/kg of
1/10,000 solution subcutaeously and IM or IV/SC chlorpheniramine 250
micrograms/kg. When the child is stablestart antivenom infusion slowly.

1 More antivenom should be given after 6 hours if there is recurrendsood
incoagulability, or after 112 hr if the patient is contiring to bleed briskly or has
deteriorating neurotoxic or cardiovascufagns.Blood transfusion should not be
required if antivenom is given. Clotting function returns to normal only after
clotting factors are produced by the liver. Response of abnoeunablogical signs

to antivenom is more variable and depends on type of venom.

i If there is no reponse to antivenom infusion this shoulepeated.

1 Anticholinesterases can reverse neurological signs in some species of snake
(see standard textbooks of padts for furthedetails).
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Other treatment

Surgical opinion

Seek surgical opinion if there is severe swelling in a limb, it is pulseless or painful or there is

local necrosis.

Surgical care will include:

)l
1

Excision of dead tissue fromound

Incisionof fascial membranes to relieve pressure in limb
compartments, if necessary

Skin grafting, if extensivaecrosis

Tracheostomy (or endotracheal intubation) if paralysis of muscles
involvedin swallowingoccurs

Supportive care

=4 =4 4 -4 48 4 - 2

Give fluids orally or by NGube according to daily requirements (see [(2d).
Keep a close record of fluid intake amatput.

Provide adequate paiglief

Elevate limb ifswollen

Give antitetanuprophylaxis

Antibiotic treatment is not required unless there is tissue necrosisiatigite
Avoid intramuscularmjections

Monitor very closely immediately after admission, then hourly for at least 24
hoursas envenoming can develapidly.

8.1.9 Drowning

Initial assessment should include ensuring adequate airway patency, breathing,
circulation and consciousness (ABCs). Check if there are any injuries, especially after
diving or an accidental fall. Facial, head and cervical spine injuries are common.

Management

8.1.9.1 Give oxygen and ensure adequatggenation.
8.1.9.2 Remove all wetlothes.

8.1.9.3Use a naggastric tube to remove swallowed water and debris from the

stomach, and when necessary bronchoscopy to remove foreign material, such as
aspirated debris or vomitus plugs, from #nevay.

8.1.9.4 Warm the child externally if the core temperature is > 3By@sing radiant

heaters owarmeddry blankets;if the coretemperaturas < 32 °C, usewarmed
IV fluid (39 °C) or conduct gastric lavage with warmed 0.9% saline.
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8.1.9.5 Check for hypoglycaemia and electrolyte abnormalities, especially
hyponatraemia, whicmcrease the risk of cerebmddema.
8.1.9.6 Give antibiotics for possible infection if there are pulmorsgys.

8.1.10 Electrocution

U Provide emergency cabg ensuring airway patency, breathing and

circulatory support.
U Provide oxygen, especially for children with sex hypoxia, facial or oral burns,

loss of consciousness or inability to protect the airway, or respiictirgss.
U Assess for traumatic injuries such as pneumothorax, peritonitis or frabtieres.

U Begin normal saline or Ring®rlactate fluid resustgition, and titrate to urine
output of at least 2 ml/kg per h in any patient with significant burns or

myoglobinuria.
Consider furosemide or mannitol for further diuresimgbglobin.
Give tetanus vaccine as indicated, and provide wound care. Treatagnclude

early fasciotomy whenecessary

POISONING CENTRE NUMBER9851038490
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8.2 DEVELOPMENTAL DELAY IN CHILDREN

Health care providers may note red flags in developmental milestones that are cause for
concern, furthemonitoring, or referralln chidren, certain absent milestones may indicate a
developmental delay that is more likely to be ldagting or to require earlier intervention.

Areas that benefit from intervention are particularly important to identify and treat to allow the

child the gratest likelihood of healthy development. Studies show that beginning intervention
earieri n a c¢chil dbés devel opment al course | eads
engagement of a family in the childds devel o]

Parents may also exhiptat t er ns t hat are red Ifdpargnsisf or a
frequently insensitive to an infantds commun.i
easily angered by the infant, or ignores the infant, this may be a sign of difficulty wi
attachment and family support mayvearranted.

The doctor is often the primary support for families in identifying red flags and guiding
interventions. Children with unexplained early motor delays or hypotonia may benefit from
further evaluation for auditions such as cerebral palsy, muscular dystrophy, or other
neuromuscular disorders. Children who exhibit red flags in the areas of social communication
can be referred for evaluation for autism spectrum disorders or language concerns. Children
with receptive or expressive language delays benefit from a thorough evaluation and treatment
by a speech/language pathologist. Children with developmental delay not explained by the
medical history may benefit from evaluatibppediatrician.

Table 81. Upper limit of age of attainment of milestone

Milestone Age
Visual fixation or following 2 mo
Vocalization 6 mo
Sitting without support 10 mo
Standing with assistance 12 mo
Hands and knees crawling 14 mo
Standing alone 17 mo
Walking alone 18 mo
Single words 18 mo
Imaginative play 3yr
Loss of comprehension, single words or phrase at any age

Adapted from WHO; MGRS group, WHO motor @éepment study. Acta pediatrics
2006;450:885

222



Time

Period

Neonatal
period

2 months

4 months

6 months

9 months

12

months

15

months

18

months

24

months

36

months

4 years

Table 82 Red flag signs for developmental delay

Language/Cognitive

Infant does not respond to lou

sounds.

Does not alert to voice.

No cooing or gurgling sounds

Lack of turning toward voices.

Lack of babbling with
consonants.

Child does not respond to
name. Does not understand

finoo.

Does not use words such as

mama and papa/dada.

Not using at least 6 words.

Lack of words and twavord
meaningful sentences. Inabilit

to follow simple commands.

Inability to use threevord

sentences.

Unclear speech. Does not
answer simple questions.

Inability to use pronouns.

Motor

Muscle tone too low
to feed.

Cannot raise head

when prone.

Unable to bring hands

to midline.

Does not pass object
from one hand to
another.

Inability to sit. Lack

of rolling.

Does not stand or bee
weight on legs whe

supported.

No pincer grasp.

Inability to walk
independently.

Inability to walk well.

Frequent falling or

difficulty with stairs.

Does not jump in

place.
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SociatEmotional

Infantshows indiference or

disinterest in caregiver

Lack d looking at faces/lack of

fixation.

Lack of smiling.

No smiling, laughing, or

expression.

Absence of baclandforth
smiles and vocalizations in

ficonver sati on.

Indifferent or resistant
attachment to caregiver. Does

not look where caregiver points

Absence of protémperative
pointing (point to desired
object).

Absence of protaleclarative
pointing (point to show interest

or showing gestures.

Does not imitate actions or
words of caregivers. Poor eye

contact.

Lack of pretend play.

Ignores other children.



Time
Period Language/Cognitive Motor SociatEmotional

Inability to rhyme. Inability to

recognize shapes, letters, Does not draw Unusualy fearful, sad, shy,

colors. Resists dressing, pictures, a square, or angry. Does not distinguish
5years  sleeping, using the toilet. cross. Poor balance. between real and makmlieve.
Any age Loss of previously acquired skill.
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8.3COMMON SURGICAL PROBLEMS

8.3.1BURNS

Burns and scalds are associated with a high risk of mortality in children. Those whve survi
may suffer from disfigurement and psychological trauma as a result of a painful and
prolonged stain the hospital

Assessment
Burns may be partial or full thickness. A full thickness burn means the entire thickness
of the skin is destroyed, and therskvill not regenerate.
Ask two questions:
1. How deep is thburn?
Full thickness burns are black or white, usually dry, havéeeling and do not blanch
onpressure
Partial thickness burns are pink or red, blistering or weeping, and painful.
2. How much of thébody isburnt?
Use a body surface area chart according to age.
Al ternativel vy, use the chil dés palm to
approximately 1% of the total body surface area.

Treatment
1 Admit all children with burns >10% of their bodyrface; those involving the
face, hands, feet, perineum, across joints; burns that are circumferential and those
thatcannot be managed astpatients.
1 Consider whether the child has a respiratory injury due to smbé&gation.

i If there is evidence of regptory distress, then provide supplementalgen.

i Severe facial burns and inhalational injuries may require early
intubationor tracheostomy to prevent or treat airvadngtruction.

1 Fluid resuscitation (required for >10% total body surtawe).

i Use Rin@r's lactate with 5% glucose, normal saline with 5% glucose or
half- normal saline with 5%lucose.

i 1st 24 hours: Calculate fluid requirements by adding maintenance fluid
requirements and additional resuscitation fluid requirements (volume equal
to4 ml/kgfor every 1% of surfackurned)

Administer 1/2 of total fluid in first 8 hours, and remaining in next 16 hours.
Note: The first 8 hours refers to the period from the time of the burn, not the
time the patient reached the hospital. And the maximum bodgcsuarea of
burn taken for fluid calculation is 50%.

Example: 20 kg child with a 25% burn.
1. Resuscitation fluid= 4 mIx20kgx25%urn
=2000 ml

2. Maintenance fluid100mIx10kg+50mIx10kg
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= 1500
Total fluid requirement= 2000+1500 ml
= 3500 ml
Out of this fluid,¥ of the fluid i.e. 1750 ml is given over first 8
hrs. Remaining ¥z is given over next 16 hours.

T 2nd 24 hours: give 1/2 to 3/4 of fluid required during the flest.
T Monitor the child closely during resuscitation (pulse, respiratory rate,

blood pressure ahurineoutput).

i Blood may be given to correct anemia or for deep burns to replaceltésod

[1 Preventinfection

If skin is intact, clean with antiseptic solution gently without breakingkime

If skin is not intact, carefully debride the burn. Blistehould be pricked and

dead skirremoved.

Give topical antibiotics/antiseptics (there are several options depending on
resources available and these include: , silver sulfadiazine, gentian MSlet,
and even mashed papaya). Clean and dress the waiynd

Small burns or those in areas that are difficult to cover can be managed by
leaving them open to the air and keeping them cleamlignd
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Pain control

i Make sure that pain control is adequate including before procedures such as
changing dressings.

i Give paracetamol (A5 mg/kg every 6 hours) by mouth or give intravenous
narcotic analgesics (IM injections are painful), such as morphine sulphaté (0.05
0.1 mg/kg IV every P4 hours) if pain isevere.

Tetanus ProphylaxisCheck tetanus vaccinatistatus.
T If notimmunized give tetanus immug®bulin.
T If immunized, give tetanus toxoid booster if thiglige.

Nutrition

i Begin feeding as soon as practical in the firsh@drs.

i Children should receive a high calorie diet containing adequate protein, and
vitamin and ironsupplements.

T Children with extensive burns require about 1.5 times the normal calorie and
2i 3 times the normal protenequirements.

Burn contractures
T Burn scars across flexor surfacesmtract.
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i This happens even with the best treatment (pedntays happens with
poor treatment).

i Prevent contractures by passive mobilization of the involved areas and by
splinting flexor surfaces. Splints can be made of plaster of Paris. Splints should
be worn at night.

1 Physiotherapy andrehabilitation
i Should legin early and continue throughout the course of the darm
i If the child is admitted for a prolonged period, ensure the child has access to toys
and is encouraged fay.

8.3.2Principles of woundcare
The goal of caring for any wound is to stop bleedprgyent infection, assess damage to
underlying structures and promote wound healing.
Stop bleeding
91 Direct pressure will control arhleeding
1 Bleeding from extremities can be controlled for short periods of time (<10 minutes)
using a sphygmomanometer cufflated above the arteriptessure.
91 Prolonged use of tourniquets can damage the extremity. Never use a tourniquet in a
child with sicklecell anaemia.

’//I(A
f

! : ‘}

Figure 8.1 Controlling external bleeding- Elevate the limb, apply direct pressure, then put a
pressure bandage

Prevent infection

1 Cleaning the wound is the most important factor in preventing a wound infection.
Most wounds are contaminated when first seen. They may contain blood clots, dirt,
dead or dying tissue and perhaps fordigdies.

1 Clean the skinraund the wound thoroughly with soap and water or antiseptic. Water
and antiseptic should be poured intowaind.

9 After giving a local anaesthetic such as bupivacaine 0.25% (not to exceed 1ml/kg),
search carefully for foreign bodies and carefully exeisg dead tissue. Determine
what damage may have been done. Major wounds require a gamszathetic.

228



1 Antibiotics are usually not necessary when wounds are carefully cleaned. However,
there are some wounds that should be treatedantthiotics

3. Wounds atler than 12 hours (these are likely to be alreaidgted).
4. Wounds penetrating deep into tissue (e.g. a dirty stick or Woifed).

Tetanus prophylaxis
1 If not vaccinated, give antetanus serum, if available, and start a course of tetanus
toxoid vaccire.
1 If the child has had active immunization, give a booster if vaccination status is
not current.

Wound closure

1 If the wound is less than a day old and has been cleaned satisfactorily, the wound
canbe closed (called primagjosure).

1 The wound should ndte closed if it is more than 24 hours old, there has been a lot of
dirt and foreign material in the wound, or if the wound has been caused by an animal
bite.

1 Wounds not treated with primary closure should be packed lightly with daoge.

1 If the wound isclean 48 hours later, the wound can then be closed (delayed
primary closure).If the wound is infected, pack the wound lightly and let it heal
on itsown.

Wound infections
1 Clinical signs of wound infections are pain, swelling, redness, warmth and pus
drainage from thevound.
1 Treatment of infectedwound:
U Open wound if pususpected
U Clean the wound witHisinfectant.
U Pack the wound lightly with damp gauze. Change the dressing everyday,
more frequently iheeded.
U Antibiotics until surrounding cellulitis hagsolved (usually Bays).
T Give cloxacillin (25 50 mg/kg orally four times a day) for most wounds to
deal withStaphylococcus.
T Give ampicillin (2% 50 mg/kg orally four times a day), gentamicin (7.5 mg/kg
IM or IV once a day) and metronidazole (7.5 mg/kgétimes a day) if
bowel flora issuspected

8.3.3DRAINING ABSCESS
Infection can cause a collection of pus in almost any area of the body.
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Diagnosis
[ Fever swelling, tenderness, and fluctuamss.
1 Question what might be the cause of the abscess (e.g.ianjgotreign body or
underlying bonenfection). Injection abscesses usually develbp ®eeks after
injection.

Treatment
(1 Incisionanddrainage
[1 Large abscesses may require germmnakthesia.

Antibiotics: cloxacillin (25 50 mg/kg four times a day) for &gs or until surrounding
cellulitis resolved. If bowel flora is suspected (e.g., perirectal abscess): give ampicillin
(25150 mg/kg IM or IV four times a day), gentamicin (7.5 mg/kg IM or IV once a day)
and metronidazole (7.5 mg/kg three times a day).

8.3.4ABDOMINAL PAIN

Children commonly complain of abdominal pain. Not all abdominal pain is caused by
gastrointestinal infections. Abdominal pain lasting longer than four hours should be regarded
as a potential abdominal emergency.

Assessment
Ask three questions:

1 Are there associated symptoms? The presence of nausea, vomiting, diarrhoea,
constipation, fever, cough, headache, sore throat or dysuria (pain on passing urine)
helps determine the severity of the problem and can help narrahatiesis.

1 Where does ittrt? Ask the child to point to where it hurts most. This can also
help narrow the diagnosis. Periumbilical pain is a nonspdiciilng.

1 Does the child have peritoniéisinflammation of the lining of the peritoneal cavity?
This is a critical question, asast causes of peritonitis in children requperation.
Signs of peritonitis include tenderness during palpation, pain in the abdomen when
the child jumps or has his pelvis shaken and involuntary guarding (spasm of the
abdominal musculature following pailton). A rigid abdomen that does not move
with respiration is another sign of peritonitis.

Treatment
1 Give the child nothingrally.
1 If vomiting or abdominal distension, place a nasogasthe.
1 Give intravenous fluids (most children presenting with afidal pain are
dehydratedjo correct fluid deficits (normal saline 120 ml/kg repeated as needed)
followed by 150% maintenance fluidquirements

1 Give analgesics if the pain is severe (this will not mask a serious intra
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abdominal problem, and may evextilitate a betteexamination).

1 Repeat the examinations if the diagnosis iguastion.

Give antibiotics if there are signs of peritonitis. To deal with entieria

1 (Gramnegative rods, Enterococcus, and anaerobes): give ampicilin5@%ng/kg
IM or IV four times a day), gentamicin (7.5 mg/kg IM or IV once a day) and
metronidazole (7.5 mg/kg three timeday).

=

URGENT REVIEW by a surgeon experienced in paediatric surgery.

8.3.5PAIN CONTROL

The underlying principles of pain control are:

T give analgesia bgnouth, where possible (IM treatment mayplénful)
i give it regularly, so that the child does not have to experience the recurrence of
severe pain in order to get the next dosanafigesia
T give it in increasing doses, or start with mild analgesics argtgse to strong
analgesics as the requirement for pain relief rises or toledmvetops
i set the dose for each child, because children will have different dose requirements for
the sameffect.
Use the following drugs for effective pain control:
1. Local anaestheticsfor painful lesions in the skin or mucosa or during paipfatedures.
T Lidocaine: apply on a gauze to painful mouth ulcers before feeds (aipplgloves,
unless the family member or health worker is Hi¥sitive and does not need
protectionfrom infection); it acts in 25 minutes.
2. Analgesics for mild and moderate pain (such as headachestgaoshatic pain, and
pain fromspasticity).
1 paracetamol
1 nonsteroidal antinflammatory drugs, such #@suprofen.
3. Potent analgesics such as opiatésr moderate and severe pain not
respondingo treatment witlanalgesics.
~ morphine, an inexpensive and potent analgesic: give orally or IV evéry 4
hours, or by continuous IV infusion.
1 pethidine: give orally or IM everyi$ hours

9 codeine: give orally ever§i 12 hours, combined with nespioids to achieve
additive analgesia.
Note Monitor carefully for respiratory depression. If tolerance develops, the dose will
need to be increased to maintain the same degree of pain relief.
4. Other Drugs For specific pain mblems. These include diazepam of muscle spasm,
carbamazepine for neuralgic pain, and corticosteroids (such as dexamethasone) for pain
due to an inflammatory swelling pressing aneave.
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8.3.6SEDATION FOR PROCEDURES

i For some procedures (e.g. chest tube timseor femoral cannulation) sedation
with diazepam or light anaesthesia with ketamine shouttbsidered

i For diazepam sedation give 0012 mg/kg IV. For ketamine light anaesthesia give
2i 4 mg/kgIM. This takesiBLO minutes to act and lasts for abound@utes.

i When giving any sedation, manage the chil
depression and monitor oxygen saturation with a pulse oximeter, where possible.
Ensure you have a resuscitation bag available (and if possiyaen).
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ANNEX 1: NORMAL LABORATORY VALUES

Normal values Age Normal value
Hemoglobin(gm/dl) 1 month 10.713.9

2 months 9.411.2

3-6 months 11.1-12.6

6 months to 2 years 10.512

2-6 years 11.512.5

6-12 years 11.513.5
Leukocyte count 1-3 day 9.4-34

2 week 5-20

1 mo 4-19.5

6 mo 6-17.5

6mo-2yr 6-17

2-6yr 5-15.5

6 yr-18yr 4.513.5
Differential Neutrophils 54-62%

Lymphocytes 25-33%

Monocytes 3-7%

Eosinophils 1-3%

Basophils 0-0.75%
Calcium( total) Preterm 6.2-11 mg/dl

Full term < 10 days 7.6:10.4 mg/dl

10days24 mo 9-11 mg/dl

2-12 yrs 8.8-10.8 mg/dl

Adult 8.6-10 mg/dI
Creatinine Newborn 0.3-1mg/dl

<1 year 0.2-0.4 mg/dl

Child 0.3-0.7 mg/dl

Adolescent 0.51 mg/dl
ESR Neonate 0-4mm in F'hour

Child 4-20 mm in hour
Glucose Neonate >45mg/d|

Children >54 mg/dl
Sodium 135135meq/dl
Potassium 3.55.5 meg/dl
Platelet count 150000400000 cells/ mm3
Urea
MCH(pg/cell) 0-30days 3339

1-23 months 24-30

2-5 yrs 2531
MCHC(gm Hb/ dl RBC) 32-36
MCV(fL/ RBC) 0-30days 99-115

1-23 months 72-88

2-5yrs 76-90
CRP(mg/L) 0-3 months 0.815.8

3months 3 years 0.811.2

3-5 years 0.67.9




ANNEX 2: MODIFIED BALLARD CHART

Neuromuscular Maturity
Score -1 0 1 3 5
Posture @: m @ ﬁ

<,
[,
i/

Square
wln'dow
s >90° 90° 60° 45° 30°
- B | B | B | B
|
180° 140°-180° 110°-140° 90°-110° <90°
v
andle S | | e D | o3
angle
b 180° 160° 140° 120° 100° 90° <90°
Scarf °
Physical Maturity
o . Superficial ; Parchment
Sticky, Gelatinous, ; Cracking, ? Leathery,
Skin friable, red, 32.’3%"&'3‘.’.12"' m}rrgrash- pale areas; g:’:gdng. cracked
transparent translucent few veins | rare veins no vessels wrinkled
Lanugo | None Sparse Abundant Thinning Bald areas | Mostly bald "a:tg::g
Heel-toe Score |Weeks
Plantar | 40-50 mm: >50 mm, Faint Anterior trans- | Creases Creases over |~ 0™ | 59
surface =1 no crease red marks verse anterior 4 entire sole
<40 mm: -2 crease only -5 22
Stippled Raised 0 | 24
: Barely percep-] Flat areola, Full areola,
Breast Imperceptible areola, areola,
tible no bud 1—2 mm bud 34 mm bud 5-10 mm bud 13 ;2
: : ; Slight Well curved Formed and :
Lids fused Lids open; A (st Thick 15 30
Eye/Ear | loosely: =1 | pinna flat; s | P ?nrgl‘ént cartilage, = [ o
tightly: 2 | staysfolded | g0\ recoil | ready recoil | recoil par e
Genitals | Scrotum flat, | Scrotum Testes in Testesde- | Tegteq down, | Testespendu- | 30 | 38
* | empty, upper canal, | scending, * | lous,
{male) smooth faint rugae rare rugae few rugae good rugae deep rugae 35 38
Clitoris Clitoris Majora and 40 | 40
g:nn?lg gémris promi- pron|1inenl, mrlninenit, en- mir%ooha i Majora Iarg?l. %?(laonrsa o 25 | 42
male h smal arging minora| equally promi- | minora sma
labia fiat labia minora e nant " minora 50 | 44




ANNEX 3: DEVELOPMENTAL MILESTONES

Age Gross motor Fine motor Language Social
3month Supports on Holds hands opern Cooing Reaches for
forearm in prone | at rest familiar objects
6 months Sits with support | Unilateral reach, | Babbles Stranger anxiety
transfers object
9 months Crawils, pull to Immature pincer | Says mama, dada Exploring
stand grasp indiscriminately environment
12 months Walks alone Mature pincer 2-4 words with Comes when callec
grasp meaning
2 years Walks up and Imitates stroke Uses two word Parallel play
down steps with pencil sentence
without help
3 years Alternate feet Copies circle 2 word sentences Knows full name,
when going up, age, gender
Pedals tricycle
4 years Hops, alternate | Copies a square, | Knows colors, says | Plays cooperatively
feet while going | catches ball song with group of
down children
5 years Jumps over low | Copies triangle | Writes first name Likes to help in

obstacle

household task




ANNEX 4: VITAL PARAMETERS

Heart rate

Normal heart rate by Age (beats/minute)
Reference: PALS Guidelines, 2015

Age Normal heart rate(awake) Normal heart
rate(sleeping)

Newborn to 3 months 85-205 80-160

3 months to 2 yrs 100-190 75-160

2 yrs to 10 yrs 60-140 60-90

>10 yrs 60-100 50-90

Respiratory Rate:

Normal Respiratory Rate by Age (breaths/minute)

Reference: PALS Guidelines, 2015

Age Normal Respiratory Rate
Infants (< 1vy) 30-53

Toddler (£2 y) 22-37

Preschool (% y) 20-28

Schootage (611 y) 1825

Adolescent (1215 y) 12-20

Blood Pressure

Normal Blood Pressure by Age (mmHg)
Reference: PALS Guidelines, 2015

Age Systolic Pressure |Diastolic Pressure |Systolic Hypotension
Birth (12 h, <1000 g) 39-59 16-36 < 4050

Birth (12 h, 3 kg) 60-76 31-45 <50

Neonate (96 h) 67-84 3553 < 60

Infant (112 mo) 72-104 37-56 <70

Toddler (X2 y) 86-106 42-63 < 70 + (age in years x 2)
Preschooler (35 y) 89-112 46-72 < 70 + (age in years x 2)
School age (® y) 07-115 57-76 < 70 + (age in years x 2)
Preadolescent (101 y) 102120 61-80 < 90

Adolescent (1215 y) 110131 64-83 < 90




Temperature

Normal Temperature Range by Method
Refeence: CPS Position Statement on Temperature Measurement in Pediatrics, 2015

Method Normal Range (°C)
Rectal 36.638

Ear 35.8-38

Oral 35.537.5

Axillary 36.537.5
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ANNEX 5: APPROPRIATE SIZES OF PEDIATRIC EQUIPMENT
ACCORDING TO AGE (WEIGHT) OF CHILD

Equipment Preterm 0-5mth (3-6 | 6-12 months 1-3 years 4-7 years
kg) (4-9 kg) (10-15 k) (16-20 kg)

Suction 5 6- 10 8-10 8-10 10

catheter(Fr)

v 24 22-24 20-24 1822 1820

cannula(gauze)

Nasogastric 5 5-8 8-10 10 1012

tube(Fr)

Urinary catheter | 5 Feedingube | 5 feedingtube | 5 feeding Foley 8 Foley 10

tube/F8
Lumbar 26 G needle | 24 G needle | 24 G needle 23-24G needle/| 22 G needle/
puncture needle 25 G spinal 25 G spinal
needle needle
Chest tube (fr) 8-10 12-16 16 16 16-20

Sizes in French gauge or Charriamhich are equivalent and indicate the circumference of the tube
in millimeters.
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ANNEX 6 : GROWTH CHART
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ANNEX 7: FEEDING RECOMMENDATION DURING SICKNESS AND

HEALTH IN NEPAL

upto 6 months of 6 months up to12 months 12 months up to 2 2 years and older

b,
GipY

==

*A good quality diet should be adequate in quantity and include an eriehgipods (for example thick
cereal with added oil; meat, fish, eggs or pulses; and fruits and vegetables)

1 Breastfeed as often as the child wadts; and night, at least 8 times inf2durs

= =2 = =2

== o —a -2 -1

Do not give other foods and fluids
Breastfeed at least for 15 minutes everytime

Breastfeed as often as the child wants, day and night, at least 8 tiimasr4

Give adequa serving of Rice anDaal, Jaulo Haluwa, Sugar and wheat bread with
milk, Khichadj Lito, fresh fruits like papaya, mango and banana

Give 3 times per day if breastfed wihacks

Give one more serving of snacks per day tdmonths olahild

Give fivetimes per day if ndbreastfed

Breastfeed as often as the child wants

Give adequate serving of Rice abdal, Jaulo, Haluwa, Sugar and wheat bread with
milk, Khichadi Lito, fresh fruits like papaya, mango doahana

Give family food three times in a dap, addition to that give additional nutritious
food between the meals such @egeura Ghee or Oil with wheat bread, roasted
Maize and soyabeaBluteko MakaiBhatma$ and beanstc.



Key feeding problems and possible solutian

Feeding Practices

Posside Solution

Complementary Feed

started too early (<6
months of age)

1 Build mothets confidence that she can produce all the bre
milk
that the child needs

1 Suggest giving more frequent, longer breastfeeds day or
night, and gradually reducing other milkfoods

Complementary Feed is

Delayed

1 Offer small amounts of soft mashed cereals, pulses, vege
and fruits

1 Try one new food at a time for2days

1 If a child refuses a particular food, try again aftereak

Complementary feeds thal

are introduced artoo thin
or lack variety

1 Offer mashed soft foods and gradually increase the
consistency (thicker) as the child getider

1 Offer chopped fine family foods to 412 months ol@hildren

1 Offer locally available variety of foods such as cereals,
pulses, seas@al vegetables, green leafy vegetables and
fruits

1 Add 1 teaspoon of cooking oil to tfend
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ANNEX 8: TB IN CHILDREN

Categories and treatment of TB

Patient TB cases Regimen
Intensive phase Continuation
phase
New cases New pulmonary TB cases 2( HRZE) 4(HR)
New extrgpulmonary TB cases
Treatment of severe forms of 2( HRZE) 10(HRE)
complicated extrapulmonary TB
cases:
CNS TB
TB pericarditis
Miliary TB
Musculo- skeletal TB
Other forms of extrapulmonary
B
Retreatment Susceptible to first line drugs( 3(HRZE) 5( HRE)
cases( for all who HRE)
requires
retreatment for
TB and Drug
sensitivity test

need to be
performed)

In case of resistance drug resistance diagnostic and treatment protocol

Drug resistance
cases

Follow drug resistance management

When treatment failure is in doubt, drug resistant TB should be considered and worked upon

For children with osteoarticular Th, treatment may be extended up to 12 months based on clinic

* Use of greptomycin:
Streptomycin can still be used when other drugs have to be replace because of toxicity of first lif

drugs

judgement

Doses of drugs

Drug Daily dose( ranget) in mg/kg Maximum dose in mg
Isoniazid(H) 10(7-15) 300
Rigampicin(R) 15(10620) 600
Pyrazinamide(Z) 35(3040) 2000
Ethambutol(E) 20(1525) 1200

Indication of steroid

TB meningitis

TB pericarditis ( reduces the risk of restrictive pericarditis)
Dose: 24 mg/ kg/day for 4 weeks, then tapered ove2 tveeks
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ANNEX 9: MANAGEMENT OF HIV EXPOSED BABIES

Age Management

At birth Sample collection for DN PCR Testing
Start ARV Prophylaxis (categorize baby as high or low risk)
1 Low Risk Babies* Syr NVP or AZT for 6 weeks
1 High Risk Babies** Syr. NVP and AZT for 12 weeks
Counseling for Breast feeding

At 6 weeks Sample collection for DNA PCR Testing if regtye at birth
ARV Prophylaxis

1 STORIf child falls in low riskstop

1 CONTINUE until 12 weeks if child is high risk
Start Cotrimoxazole Prophylaxis
Counseling for Breastfeeding

Note:

1 Vaccination schedule to follow as for other children and in additi@ll vaccines additional
measles vaccine at age of 6 maithrecommended

1 Exclusive breast feeding for 6 months and add complimentary food after 6 months with
breastfeeding

9 All child should be recommended for confirmatory HIV testing after 3 month®ppisg
breastfeeding

1 If DNA PCR test is positive, ARV prophylaxis to stop and ART to start at earliest

*Low risk Babies babies whose mother was on ART and Viral load is suppressed (<1000 copies
ml) at 36 weeks of pregnancy

** High risk Babiesi babies whose mother was on ART for less than 8 weeks, mother diagnosed
labour , delivery and even during breast feeding and VL is not suppressed (>1000 copies per ml

ARV Prophylaxis for Low risk Babies from Birth to Six weeks (NVP or AZT)

Infant weight Daily Dose of ARV

Birth weight 2000 to 2499 g* NVP 10 mg once daily
Or
AZT 10 mg twice daily

Birth weight >25009g NVP 15 mg once daily
Or
AZT 15 mg twice daily

ARV Prophylaxis for High risk Babies (NVP and AZT)

Infant weight | Daily Dose of NVP | Daily Dose of AZT
Birth to Six weeks

Birth weight less than 2000g 2mg/kg once dfy 4mg/kg twice daily
Birth weight 2000 to 2499 g* 10 mg once daily 10 mg twice daily
Birth weight >25009g 15 mg once daily 15 mg twice daily

Six to 12 weeks

| 20 mg once dly | 60 mg twice daily
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ANNEX 10: MALARIA

SuspectedValaria

\4

MicroscopyRDT

/\

Positive Negative
P vivax, P ovale, P P falciparum Strong Susption of
malariae, P knowlesi . Malaria
Chloroquine +
Primaquine
Severe complicatedMalaria . Un-complicated Look for other febrile illness
Prostration i severe weakness (JE, Dengue, Meningitistc)

(inability to sit up), Impaired
consciousness - Confusion, coma,

Continuous vomiting, Respiratory . .
distress, Pallor, unable to walk, Treat with Treat as sugpected malarig
collapse, Convulsions, Jaundice ACT for 3 after excluding all other

days + single
dose PQ as per
[aYaYa \VAVY:,

A 4

Treatment given below

Management of severe and complicated malaria cases
1. Maintain airway, breathing and circulation

Treat hypoglycaemia
Treat convulsions
Treat for meningitis if suspicious

Manage fever

S e o

Provide intravenous fluid

7. Specific antimalarial treatment
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Drug Available as | Dose Followed by | Remarks
(after gain of
consciousness)
Artesunate Ampoules 2.4 mg/kg stat | Oral ACT (6| S/E Allergy
Intravenous with 60 mg of| then after 12 h doses over :
anhydrous and then once {days in 12 hrg
artesunaic aciq¢ daily until | interval) with
with separate consciousness | single dose 0]
ampoule of Primaquine 0.7%
5%  sodium mag/kg
bicarbonate
solution
Artemether 3.2 mg/kg stal Oral ACT (6| Should be given i
Intramuscular then 1.6 mg/kg doses over J artesunate ng
body weight per days in 12 hrg available
day interval) with
single dose 0]
Primaquine 0.75
mg/kg
Quinine Inj- 2ml | 20 mg/kg stal Oral quinine for| S/E hypoglycaemia
Intravenous contains 60( followed by 10{ 7 days with| postural hypotensior
mg of quinine| mg/kg every 8 single dose o] local reactions
hydrochloride | hourly with | primaquine 0.75 oculotoxicity
Tab 300mg of| infusion rate 5 mg/kg Should be given i
quinine mg/kg/hr both above dms
sulphate contraindicated

Children < 1y or <
5kg

Diluted in 5%
dextrose or dextros
saline(10 mil/kg) anc
given by infusion
over 4 hours(loading
dose) and 2 hourg
maintainence dose)
Monitor blood suga
every 4 hourly ang
blood pressure
hourly
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Quinine
Int ramuscular

Dilute in
normal saline tg
100 mg/ml and
divide  portion
into two equal
parts and
administer in

anterior thighs

If IV infusion no
possible
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ANNEX 11: MANAGEMENT OF DENGUE

Group A Able to tolerate Fluid intake
adequate volumes| Encourage oral intake of ORS, fruit juice and other
of oral fluids fluids containing electrolytes and sugar to repla
Passes urinatleast lossess from fever and vomiting
once every 6 houry Manage fever
Do not have Avoid aspirin and ibuprofen
warning signs Monitoring -
particularly when |Temperature pattern, volume of fluid intake and loss
fever subsides urine output, warning signs, signs of plasma
leakage and bleeding, hematocrit and white blog
cell and platelet counts daily
Follow up immediately if
U No clinical improvement
U Deterioration around the time of defervescer
U Severe abdominal pain
U Persistent vomiting
U Cold and clammy extremities
U Lethargy or irritability/ restlessness
U Bleeding like black tarry stools or coffee
ground vomiting
U Not passing urine for more thdrb6 hours
Group B U With warning signg Manage as per algorithm given below

U With co- existing

conditions that
may make dengue
or its management
more complicated
like pregnancy,
infancy, old age,
obesity, diabetes
mellitus, renal

failure, chronic

1 Encourage oral fluids.

1 If not tolerated, start intravenous fluid therapy
0. 9%

dextrose at maintenance rate.

saline or Ri ngei

1 For obese and overweight patients, use the
body weight for calculation of fluid infusion
Patients may be able to take oral fluids after a
hours of intravenous fluid therapy. Thus, it
necessary to revise theuill infusion frequently

Give the minimum volume required to maint;
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haemolytc disease
U With certain social
circumstances like
living alone, living
far from health
facility without
reliable means of

transport

Treatment of hemorrhagic complications in non
severe dengue

In stable patient, mucosal bleed is considered m
Thrombocytopenia in stable patients ensure strict
rest, protect from trauma and avoid IM injections.
role of platelet transfusion. So do nogfer these

patients.

good perfusion and urine output. Intravenous fl
are usually needed only fori248 hours.

Monitor temperature pattern, volume of fluid
intake and losses, urine output (volume and
frequency), warning signs, haematocrit, and wh
blood cell and platelet counts daily. Other
laboratory tests (such as liver and renal functior,
tests) can be done, depending on the clinical
picture and the facilities of the hospital or health

centre.

Group C

Patients with severe

dengue

A

A

Patient need hospital with access with intensive
care facilities and blood transfusion.

Patient with compensated( normal systolic pres
but has signs of reduced perfusion) shock shou
be given NS or RL at 510 ml/kg over 1 hour and
referred with fluid continued as failengue with
warning signs

Patient with hypotensive shock should be given
or RL 20 ml/kg over 15 mins and refer to higher
centre with fluid management as for compensat

shock

XViii



MANAGEMENT OF DENGUE WITH WARNING SIGNS

Obtain reference Het and hlood group

NS or RL
5-7ml/kg/hr for 1-2 hours

NS or RL 3-5 ml/kg /hr for 2-4 hours

NSor RL 2-3 ml/kg/hr

Reassess clinical status

Repeat Hct

Clinicallystable

Hctsame or rises minimally

Clinically worse

Hct rising rapidly

Continue fluid @ 2-
3mi/kg/hr

Increase rate to 5-10ml/kg/hrfor 1-2

hours

Reassess clinical status and

hematocrit

Adjust fluid to maintain good perfusion

XiX

and urine outpur of about 0.5ml/kg/hr




ANNEX 12: KALAZAR

The national program recommends the use of the following drugs forakafareatment:

1. Firstline therapy-

Liposomal amphotericin B infusion (5mgkg/dose once a day for 3 dagissingle dose of

10 mg/Kg). OR

Combination therapy regimens(i) Miltefosine (D110) + Paromomycin (D10) and (ii)

L-AmB (5mg/Kg on D1) + Paromomycin (BR211).
In children (< 5 years), pregnant and breast feeding women and women of child bearing age
group the preferred regimens will beAmB or combination of LAMB + Paromomycin.

2. Second line therapy
Miltefosine
>11 years and more than 25 Kg body weigi®dmg twicedaily for 28 days for adults
> 11 years and less than 25 Kg body wei§Bimg daily for 8 days for adults
Children (211 years agej2.5 mg/kg body weight 10 mg formulation in divided doses for
28 days.
OR
Amphotericin B at a dose of 0.7% mg/kg daily dose as a daily IV infusion in 5% dextrose
over 4 hours for 14 days. If there is poesponse to th treatment, the drug has to be

continued for a period of 228 days.Total cumulative dose of 128 days
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ANNEX 13. ROLE PLAY FOR EFFECTIVE COMMUNICATION

SKILLS
Date:
No. GOOD COMMUNICATION SKILLS Ratin
Y ¥ NA
1 | Shows respect
2 | Does not become judgmental
3 | Speaking clearly using understandable words
4 | Listens actively
5 | Uses good body language
6 | Encourages mother to voice her concerns and asks questil
7 |[Respects motherds right to
8 | Listers to what the mother has to say
ANNEX 14. CHECKLIST FOR COUNSELING
Date:
No. | COUNSELLING Rating
Y ¥ NA

Introduces self

Tells the reason for admission

Tells about the initial diagnosis at the time of admission

Outlines themanagement plans

Tells about the prognosis

Tells about the daily progression if not admitted the same (

Tells about the changing clinical course

Tells about the adverse event

Information and consent regarding any intervenpoocedure

Reason for referral and care during transport in case of ref

P
RiBlo|oNojo|bswN-

Follow up information in case of discharge

XXi




ANNEX 15: CHECKLIST FOR STEPS OF HANDWASHING

Date:
No. | COUNSELLING Rating
Y ¥ NA
Renove jewellery (riys, bracelets) and watches before
1 washing had
Ensure that the nails are clipped ghor
Roll the sleeves up to the elbow
Wet the hands and wrists, keeping hands and wrists low
2 | than the elbows (permit the water to flow to the fingertips
avoiding am contamination).
3. | Apply soap and lather thoroughly.
Palms and fingers and web spaces by putting right palm
4 over the left and then left over the right
5. | Palm to palm and finger interlaced
6. | Back of the finger to opposing finger overcked
Rotational rubbing of right thumb clasped in left palm ai
’ vice versa
8. | Wash wrist and forearm up to elbow
9. | Do not lower hand i.e. keep hand folded at elbow
10.| Close tap with elbow
11" Dry hand using stée cloth / or dry hand imir
12. Hand rinsing withalcohol is not a substitute fproper hand
washing.
If running water is not available, use a bucket and pitche

13.

Do not dip your hands into a bowl to rinse, as this re

contaminates them.
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ANNEX 16: CHECKLIST FOR STEPS OF WEARING STERILE GLOVES

No Date: _
COUNSELLING Rating
Y | ¥ NA
1 | Scrub hands thoroughly with soap and wébey. them completely
Open the glove packet carefully without touching the gloves or the ir
2 | surface of the packaging materf@he cuffed gloves should be with the
palms up)
Pick up the first glove by the cuff, touching only the inside portion of
3 | cuff (the inside is the side that will be touching your skin when the gl
is on).
While holding the cuff, slip younther hand into the glove (Pointing the
4 | fingers of the glove toward the floor wkkep the fingers operije
careful not to touch anything, and hold the gloves above your waist |
Pick up second glove by sliding fingers of the gloved hand uhdesuff
5 | of the second glove. Be careful not to contaminate gloved hand with
ungloved hand as the second glove is being put on
Put second glove on ungloved hand by maintaining a steady pull thr
the cuff
6 Roll back cuffs (unfold them). Adjust tliggove fingers until the gloves
fit comfortably
Once sterile gloves are on, hold your hands up and away from your
! and always above your waist.
After a procedure, rinse gloves in chlorine solution while still on hant
8 including disposables
After the procedure, always wash gloved hands to remove the bloog
g9 | stains and secretions and rinse gloves in chlorine solution while still
hands, including disposables
Turn gloves inside out as you take them off and put into 0.5% chloril
10 | sdution

Wash hands again with soap and water
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ANNEX 17: CHECKLIST FOR EFFECTIVE BAG AND MASK VENTILATION

No.

VENTILATE WITH BAG AND MASK (MANNEQUIN)

NA

H

Looks, listens and feels if child is breathing adequately or 1

Checks the bagna valve by closing the patient connection
with his/her thumb and attempts to expel air from the bag

Attaches the reservoir and oxygen tubing to the bag

Chooses the correct size of mask which covers the mouth
nose without covering the eyesaverlapping the chin

Hol ds t he mask ov-€techhique c h

Presses the bag and watches for just visible chest rise

o0~

I f the babybds chest is not
1 Reapplies the mask and repositions the head
1 Suctions the throat ane&ps mouth slightly open
1 Increases the pressure
1 Verbalises the need of alternative airway like intuba
Bags few breaths after each corrective step

Gives 1 breath every 3 to 5 seconds

Looks for visible chest rise in each breath that is given

© |00

Reassess for pulse and breathing every 2 minutes

ANNEX 18: CHECKLIST FOR CHEST COMPRESSION

No.

CHEST COMPRESSION(MANNEQUIN)

NA

Verbalises indication of chest compression
- No detectable pulse
- Heart rate less than 60/min

Calls anoher person for help

Child is kept supine on harflat surface

Stands at the infantds ffeet

Localises the site of chest compression

Compresses at the depth of atleast 1/3 AP diameter of the
about 4 cm in infants and Bncin children

Allow complete chest recoil after each compression

Minimizes interruptions in chest compressions

~N (o0

Ratio of chest compressions to ventilation
M 15:2 if two rescuers
9 30:2if single rescuer

Rate at least 100/min

|00

Reassss for pulse every 2 minutes
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ANNEX 19: CHECKLIST FOR INSERTION OF INTRAVENOUS CANNULA

INTRAVENOUS INDWELLING Rating
No. | CANNULATION(MANNEQUIN)
¥ NA
1. Keeps all equipments ready
Antiseptic wipesspirit, iodine, alcohol solution
Intravenous aanula of appropriate size
Intravenous flushNormal saline or distilled water
Tape and splint to fix the cannula
2. Identifies accessible peripheral vein. In children fourth interdigitg
vein on the dorsum of hand, cephalic vein in antecubital fossa,
saphenous vein just infront of medial malleolus
3. Takes aseptic precautiortidand washing , wear gloves, clean site
with antiseptic wipes alcohol, iodine, alcohol
4. Asks an assistant to keep the position of limb steady and act as
tourniquet tadilate the veins.
Tractions the skin distal to vein to stabilise the vein.
5. Inserts the cannula initially at® degree and watch for blood flov,
in the catheter chamber.
6. Advances the plastic part of cannula further
If cannot advancdlushes the cannula with normal saline
Remove the metal needle.
7. Flushes the cannula for confirmation
8. Secures the cannula with tape.
9. Watches for complications like swelling, redness, blockadenula
should be removed
ANNEX 20: CHECKLIST FOR INTRAMUSCULAR INJECTION
No. | INTRAMUSCULAR INJECTION (MANNEQUIN) Ratin
¥ NA
1. Locate the injection site
1 Children < 2 years/ severely malnourished childr
Anterolateral upper thigh
1 Children >2 years outer aspect of upper arm
2. Clean skin with alcohol
3. Pinch muscle with free hand and insert 23 or 25 gauge, 1]
needle until the hub is flush wih the skin surface
4. Insert the needle at 45 degrees in anterolateral thigh ar
degrees in outer aspect of forearm.
5. Aspirate for blood if absentthen inject medicatiorand if
present withdraw and aspirate for blood
6. Remove the needle and press firmly over the site with &

swab.
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ANNEX 21: CHECKLIST FOR ESTABLISHING AN INTRAOSSEOUS ACCESS

No. | INTRAO SSEOUS ACCESS (MANNEQUIN) Rating

¥ NA

1. Keeps all equipments ready
Antiseptic wipesspirit, iodine, alcohol solution
Intraosseous needle or bone marrow aspiration needle or wide bore
20 G) cannula
Normal saline or distilled water flush fithlein 10 ml syringe
Tape and splint to fix the cannula

2. Identifies the insertion site
(proximal end of tibia 1 cm below and 1 cm medial to the tibial tuberg
or distal end of femur 2 cm above the lateral condyle).

3. Takes aseptic precautiortidand washing , wear gloves
Prepare the skin over the insertion site using a swab or egttohball
soaked in antiseptic solution, and allow it to dry.

4, Position the babybés | eg with 1t
the table.

5. Support the upper tibia with one hand, placed so that the hand i
directly behind the site of insertion.

6. Hold the needle (with the attached syringe if using a hypodermic ne
in the other hand at a 900 angle to the selected insertion sitedi
slightly towards the foot.

7. Advance the needle using a firm, twisting motion and mode
controlled force. Stop immediately when there is a sudden decred
resistance to the needle, which indicates that the needle has ente
marrow caviy.

8. Once the needle is properly positioned, remove the stylet (if a
marrow or intraosseous needle was used) and attach the syringe.

9. Aspirate using the syringe to confirm that the needle is corr
positioned. The aspirate should lodkeliblood

10. Slowly inject 3ml of I/V fluid to check for proper placement of needle.
Look for swelling (indicating leaking of fluid under the skin) at the fr
of the leg or in the calf muscle at the back of the leg. If swelling is ¢
remove the nedle and try again.

11 Secure the needle in place using tape, and splint the leg as for a fra
femur ensuring that the elastic bandage does not interfere with the
or infusion set.

12 Inspect the infusion site every hour.

Remove the intosseous needle as soon as alternative I/V acce
available, and within 8 hrs, if possible.
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ANNEX 22: CHECKLIST FOR URINARY BLADDER CATHETERISATION

No.

URINARY BLADDER CATHETERIZATION Rating

Y ¥

NA

Confirms child has not voided within oheur of procedure

Keeps all the equipments ready
Sterile gloves
Nasogastric tube/ Foleybs cathe
Antiseptic wipes Savlon or betadine
Lubricating jelly

Container for collecting samples

Wears sterile gloves

N

Prepares the urethral openimg cleaning with betadine or savlon solutig

In boys applies gentle traction to the penis to straighten the urethra. |
identifies urethral opening just anterior to the vaginal orifice.

ANNEX 23: CHECKLIST FOR MAKING AND ADMINISTERING DO PAMINE

No.

MAKING AND ADMINISTERING DOPAMINE(SKILL STATION)

Y

NA

1.

Makes all equipments read
- Centrally placed large bore cannulae
- Burette set
- Normal saline or 5% Dextrose
- Inj. Dopamine (200mg/5ml)

Calculate the IV infusion dose by using thenfioita
Amount of drug to be given in mg in 50 ml NS or 5% dextrose
-3* wt* ugm/kg/min
mi/hr
For Eg To give Dopamine at 10 ugm/kg/min in a 20 kg child at 12 ml/h
3*20*10/ 12= 50 mg (50/40= 1.25 ml) Dopamine in 50 ml fluid @ 12m
or 12 dr@s per minute

Gives Dopamine via Burette set by adjusting drops per minute equal t
mi/hr

Avoids interruptions during infusion

Labels the burette set providing the information about the
- amount of dopamine added

-the type and amount of déénts used

- the infusion rate

Checks for extravasations

JReassesses childbés Pulse rate,

minutes till it normalises then every 2 hourfdjust dose according to
vitals

To increase the dose increase ttie od infusion
For example in above case to give 15 ugm/kg/min increase the rate by

and to give 20 ugm/kg/min increase the rate by two times
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ANNEX 24: CHECKLIST FOR BLOOD TRANSFUSION

No.

GIVING BLOOD TRANSFUSION

NA

|_\

Checks if the bloods of the correct group

Checks if the patientods na
and the form

Checks if the blood transfusion bag has no leaks

W

Checks if the plasma is not pink or has large clots and the
cells do not look purplerdlack

Prior to transfusion, make
temperature, respiratory rate and pulse

Thaws the blood to room temperature

\‘

Monitors the rate of blood flow during the transfusion by
counting the drop rate/min

Looks for signs of transfusion reactions

© |00

Records the childds temper
every 30 min

1Q

Records the time the transfusion was started and ended, tf
volume of blood transfused and any reactions

11

Looks for signs bfluid overload like hepatomegaly and bas:
crepts in between and at the end of transfusion and if pres
inj. Furosemide is given

'_\

N

Reassess the baby after transfusion for the need of repeat

transfusion
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ANNEX 25: CHECKLIST FOR PUTTING NG TUB E

No. | NASOGASTRIC TUBE INSERTION (MANNEQUIN) NA
1 | Makes all equipments ready
- Nasogastric tube of appropriate size
<2yrs 8-10 Fr
2-5yrs 10-12 Fr
- Gloves
- Lubricating agent/ Plain water
- Syringe 10 ml
- Tape for fixation
- Stethescope
2 | Places th@atient on his or her back with the head slightly raised
3 | Prepares tape for fixation
4 | Wears gloves
5 | Measures the length of tube to be insert@easure from nostrils to
tragus and from tragus to a point in between xiphsternum andicuskand
add the length.
6 | Moisten the tube with lubricant or plain water
7 | Passes the tube through the nostrils. Gently advances till the tip i
the back of throat. The tube is advanced slowly as the patient
swallows
8 | Pulls back the tub# the patient chokes, coughs repeatedly or has
trouble breathing. Waits for a minute and tries to reinsert again
9 | Advances till the appropriate distance
10 | Checks in the mouth of patient to see if the tube is not coiled in th
back of throat
11 | Confirms placement of tube by attaching a syringe
Withdrawing a little stomach fluid
Injecting air into tube and listening for air entering the
stomach by placing stethoscope just above the navel.
12 | Fixes the NGube

At each feed confirms newlisplacement of tube by the above meth
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ANNEX 26: CHECKLIST OF BASIC LIFE SUPPORT

No.

BASIC LIFE SUPPORT(MANNEQUIN)

Date:

Rating

Y

¥

NA

Ensures safety

Check if baby is unresponsive

Shous for help

Asks for defibrillator if available

Opens airway using chin lift and head tilt, jaw thrust if risk of
cervical spine injury

Looks, listens and feels for breathing

Identifies not breathing or only gasping

Checks puls within 10 seconds

O O|INO®| O | AhWIN|F

Identifies no definite pulse

[ERN
o

One rescuer30 chest compressions and 2 breaths
Two rescuersl5 chest compressions and 2 breaths

=
[

Reasses for pulse and breathing every 2 mins

[ERN
N

If pulse <60/min or no puls&€ontinue CPR
If pulse > 60/min Checks for respiration

[ERN
w

If not breathing or gaspirgcontinue BMV with oxygen with 1
breath every 3 sec. Reassess every 2 mins

[EEN
S

If sponataneous breathingut in recovery position, give oxygen
and continue further asssment

15

Follow these steps for keeping the child in recovery position
a.

b.

C.

Kneel beside the victim and make sure that both his legs
straight.

Place the arm nearest to you out at right angles to his b
elbow bent with the hand patap.

Bring thefar arm across the chest, and hold the back of
hand against the victimébs
With your other hand, grasp the far leg just above the kr]
and pull it up, keeping the foot on the ground.

Keeping his hand pressed against his cheekppuhe far
leg to roll the victim towards you on to his side.

Adjust the upper leg so that both the hip and knee are b
at right angles.

Tilt the head back to make sure that the airway remains
open.

If necessary, adjust the hand under the cheekep #ee
head tilted and facing downwards to allow liquid materia
drain from the mouth.

Check breathing regularly.

If the victim has to be kept in the recovery position for m
than 30 minutes turn him to the opposite side to relieve {
pressure on tlower arm.
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ANNEX 27: CHECKLIST OF ETAT CASE RECORDING FORM

ASSESS (circle all signs present)

EMERGENCY TREATMENT

Check for head/neck trauma before
treating childi do not move neck if
cervical spine injury possible-

EMERGENCY SIGNS: (If any
signpositive: give treatment(s), call for

help, draw blood for emergency laborator
investigations (glucose, malaria smear, H

AIRWAY AND BREATHING

A Not breavbrhi ng or
A Central cyanosi g
A Severe respiratogt g
rateO 70/ min, Severe

drawing, Grunting, Head nodding, Apnoei
spells, Unable to feed due to respiratory
distress, Stridor in a clam child)

CIRCULATION
Cold hands with:

A Capi lohger thgn3 seeids, | |
and
A Weak palsed fast

IF POSITIVE Check for severe acute
malnutrition

COMA CONVULSING
A Comar ( AVPU)

A Comawd | sing

SEVERE DEHYDRATION (ONLY IN
CHILD WITH DIARRHOEA)

Diarrhoea plus any two of these:

A Lethargy
A S eyek en
A Verypischow skin

If two signs positive check for severe acu
malnutrition

PRIORITY SIGNS -

A Ti nyonthedby ( <2
A Re s pi(RRe60MINY d i
A Temper at u3B8°C<36

A Bleeding
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A Rest | eigimhle o€ont
lethargy

A Trauma or other urgent surgical
condition

Rrgentg r r a l
(séverd) | or
Mal nutrition:
Oedefesdt of both
Poisoning
(mBjary n's

To o Do Do Io Do
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ANNEX 28: CHECKLIST FOR EXAMINATION OF NEWBORN

No.

Ini tial newborn examination

PREPARE BEFORE EXAMINATION

Prepare equipment: Thermometer, watch or clock with second hand,
scale for weighing (if available), clean clothes, gloves

GET HISTORY OF PREGNANCY, BIRTH AND IMMEDIATE
NEWBORN PERIOD

Ask the mother or look at her prenatal and intrapartum records to
find out the following information:

Fever during labour

Duration of labour, mode of delivery, Bag of water broken more than
hours before delivery, APGAR score

o

any other infections (hepatitis B, syphilis or other sexually transmittec
infections, HIV/AIDS)

Any other diseases (TB, Malaria, diabetes, chronic infections, pre
eclampsia) or medicines and immunization?

Method, time and place of delivery

Was the amniotic fluid clear?

Was newborn resuscitation done?

How many times baby had passed urine in last 24 hours?

How many times has the baby breastfed?

Any prelacteal feed being given?

Does the baby feed on the breastl@®

Do you think the baby is well?

3|—|x—|-|7e|me o

Are you (mother or family) worried about anything?

PREPARE TO DO THE PHYSICAL EXAMINATION

Explain to the mother and family what you are going to do

Wash your hands thoroughly with soap and water

Dry with a clean dry cloth or aolry

~N|o|o b~

Place of Exam:

ADo exam with baby in mother's

A or do exam on a table or bed
close to mother

Throughout the exam:

Explain to the mther and family what you are doing and answer any
guestions they ask

Praise the baby as you do the exam

Handle the baby gently

DO PHYSICAL EXAMINATION

11

Without touching the baby, observe and teach the mother to observe
baby's:

12

Breathing (count for 1 full minute):

A -80Qyuite breaths in 1 minute

A No indrawing of the chest or
A  No apnoea (periods of not br g
A - Chest and abdomen move with ¢
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No. Ini tial newborn examination
13 | Look atcolour:
A Face, chest, tongue and | ips
A Hands and feet may be bl uish
14 | Look at posture: Arms and legs are flexed.
15 | Look at activity:
A Moves legs and arms equally
A Opens mout h a chdor riipple when ctreekasdtroked
gently
A Touch the baby gently and che
16 | Heart rate (count for 1 full minute):
HR -160 beaks in1l bute
17 | Temperature:
A Normal: Axillary t-8/B{er atur e
A I'f no thermometer availabl e.
and both lower limbs. Severe hypothermia present if both the abdom
and feet feel cold.
A I'f baby is cold, either del ay
near a heasource.
18 | Look at skin:
A Normal: (Milia [white bumps
peeling of skin, pustules, blisters, red or purple spots)
19 | Look at and feel the head:
A Moul ding, caput
A Anterior fontanelle flat or K
20 | Look at eyes: No discharge, not sticky
21 | Look at and feel the mouth: Lips, gums, and palate intact
22 | Look at the chest:
A Both side of chest move equal
A Breast nodules maybe enl ar ged
23 | Look atand feel the abdomen:
A Rounded and soft
A Umbilical cord tied tightly,
24 | Look at back and spine: Any swelling over spine
25 | Look at anus: Do not insert finger or instrument to inspect the anus
26 |[lLook at gligenitaloggang x t er n a
Avagi nal opening present (Disch
discharge and bloody vaginal discharge that starts on day 2 or 3 and
continues up to day 7)
27 [Look at boybdés external geni t al
A Uret hreadobmniens at
A n®or two testes felt in the scrotum
28 | Weight: Normal range is 254 kg
Watch the baby breastfeed
29 | Position
30 | Sucking
31 | Attachment
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No.

Ini tial newborn examination

32

Watch MothetBaby interaction

33

Dress the baby or place the baby close to mathércover both

DECIDE NEEDS / PROBLEMS

34

Compare your findings with the normal findings

35

If all is normal, tell mother her baby is healthy and normal.

If any of the findings not under " Normal Findings":

36

Gently explain to mothewhat abnormal findings may mean and what
action is needed

37

ay

Explain Dos and Dondéts while ¢
Exclusive breast feeding

Immunize as appropriate

Learn about danger signs

Mother should be getting iron and folic acid and adequacy &
mot herds di et

Do not put oil in eyes, ear, nose and umbilicus

Do not squeeze newbornods brea
Do not applykajalor gajal

Do not try to warm baby by using coal and fire

Do not give vigorous massage to the newborn

= =4 =4 -4

E B

Do not give water or any other medicinehatit consulting doctor

ANNEX 29: CHECKLIST FOR MAKING CPAP

No.

CHECKLIST FOR MAKING CPAP Rating

NA

Keeps all the equipments ready
1 Nasal prongs that snugly fits into the nostrils
1 A tube to connect to the nasal prongs to dip in the w;
1 A clean bottle filled with distilled water upto the level
the pressure to be gives-6 cm
1 Adhesive Tape
1 Oxygen cylinder/ concentrator

N

Takes the nasal prongs and cut one end of the tubings

Attaches the connecter tubing to the cut endhefrasal
prongs that is exiting out of the baby and tie the other end |
goes to the oxygen and secure with tape

Dips the end of the connecter tubing into the distilled water
which is measured up to the level of the presgbH@cm of
water) to begiven

Attaches the inlet of nasal prongs to the oxygen delivery
device

Applies the nasal prongs t
tape

Watches for presence of bubbling in the distilled water
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ANNEX 30: CHECKLIST FOR NEONATAL RESUSCITATION

SN

Procedure

Yes

No

NA

Equipment check( See checklist 3.4)

Dries the baby thoroughly

Evaluates breathing or crying

HlwiNE

Initial steps of resuscitation
1 Dry and maintains normal temperature

1 Positions airway
1 Clears secretion if need
1 Dries and stimulates (back rubbing or flickers sole

Checks breathing

S

If apnea or gasping
{1 Starts PPV for 60 seconds
1 Monitors saturation if available and checks targetg
pre- ductal saturation

Check heart rate

If heart rate lesdhan 100, checks chest movement.
If absent, performs ventilation corrective steps(MRSOPA|
1 Mask reposition

Reposition of head
Suction

Open mouth
Pressure increase
1 Alternative airway

= =4 4 =4

PPV for 60 seconds with effective chest rise

10

Assess HR

11

If heart rate less than 60,
M Starts CPR at the ratio of 3:1

M1 Attach ECG monitor if available

12

Reassess HR after 1 minute

13

If heart rate less than 60,
Inj. Adrenaline via UVC followed by a flush

14

Check for pneumothorax and hypotension

15

Post reascitation care
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ANNEX 31

RESUSCITATION

: CHECKLIST FOR EQUIPMENTS NEEDED FOR NEONATAL

Warm

Preheated warmer

Warm towels or blankets

Clear
airway

ENE]

Bulb syringe/ Penguisuction

=

10F or 12F suction catheter attached to wall suctiorat<

100 mm Hg

Auscultate

Stethoscope

Ventilate

Flowmeter set to 10L/min

Positive pressure ventilation device

Term and preterm sized masks

8F feeding tube and large syringe

Oxygenate

Oxygen tubing

Pulse oximeter with sensor and cover

Target oxygen saturation table

Intubate

A A A A=A =R

Laryngoscope with size 0 and size 1 straight blades (size 00

optional)

Stylet (optional)

Endotracheal tubes (sizes 2.5, 3.0, 3.5)

Measuring tape and/or endotracheal tube insertion depth tab

Waterprod tape or tube securing device

ENENENEJE ]

Scissors

Medicate

Access to

)

1:10,000 (0.1mg/ml) epinephrine

Normal saline

5 or 6 Fr feeding tube

)
)
)

ECG monitor leads and ECG monitor

ANNEX 32: CHECKLIST FOR ASSESSMENT AND MANAGEMENT OF A
NEWBORN REQUIRING SPECIAL CARE.

1. Temperaturei assess

2. Airway

3. Breathing

Hypothermia -

Cold stress -
Hyperthermia -

Compromised

Maintained -

None or gasping

Respiratory distress
Normal -

XXXV

Provide heat by radiant warmer,
warm clothing

Skin to skin contact, warm clothin
Uncover

Open and maintain airway
1 Position

1 Sucton

No intervention

Positivepressure ventilation with
100% oxygen

Provide oxygen

No intervention



Circulation T CRT

Fluids

Medications

Feeds

Monitoring

>3 seconds

Normal

If CRT >3 sec

If stressed baby
If circulation not
compromised
(refer to Chart 8)
Pneumonia

Apnea
Meningitis

Bleeding
Convulsions

Weight < 1200 g
Weight 12001800 g
Weight > 1800 g
(>34 wk)
Temperature

Respiration

Color

Heart Rate

CRT

SpQ

XXXViii

Normal saline bolus
Check emperature
Check heart rate
No intervention

IV NS 10 ml/kg
IV 10% Dextrose 2ml/kg
Normal requirement

IV antibiotics Ampicillin,
Gentamycin

IV Aminophyllin

IV antibiotics (Ampicillin,
Gentamycin, Cefotaxim)

Inj Vitamin K- 1 mg IM

Inj Phenobarbitone, Inj Phenytoin

Gavage feeds
Katori /cup feeding
Breastfeeding

Touch method

Temperature recorded 2 hourly
Apneic

Gasping

Tachypneid RR

Retractions +1

Grunts +4

Pink

Pink with peripheral cyanosis
Pale

Cyanosis

Normal

Tachycardia

Bradycardia

Normal

> 3 seconds

90-93

<90

>93



ANNEX 33: CHECK LIST FOR MDI THERAPY

No.

MDI THERAPY

Rating

Y

¥

NA

Keeps all the equipments readWask, Spacer, Inhaler drug

Attaches the mask to the spacer

Shakes the inhaler drug and attaechhe other end of the
spaceiSolution

Applies the mask over the child covering the mouth and thg
nose

Presses the inhaler drug

Allows the child to take few breaths( around 10)

To give another puff, again+shake the inhaler drug and
repeat the procedure

Clean the spacer by washing in free flow water and allow if

air ary

ANNEX 34: CHECKLIST OF LUMBAR PUNCTURE

No.

LUMBAR PUNCTURE

Rating

Y

NA

Keeps all equipments ready

Lumbar puncture needle of appropriate size
Eye towel and sterile towels

Antiseptic wipes

Vials to collect the sample

N

Aseptic precautin- Wears sterile gloves

Positions the child in lateral recumbent positionhwitips,
knees and neck flexed.

Prepares the skin in sterile fashion using betadine, betadin
spirit.

Drapes the area with eye towel and sterile towel

Locates the desired intervertebral space by drawing
imaginary line between the top of the iliac crests

Puncturea the skin in the midline in the intervertebral sj
with needle angling slightly cephalad towards the umbilicus

Advances several millimetres at a time withdrawing the st
each time to check for CSF flow .

If resistance is felt initially( hit bone), withdraws needle to <
surface and redirect angle slightly.

10.

Collects the samples for investigations.

11.

Removes the needle and give pressure over the prick si
few minutes.

XXXIX




ANNEX 35: EXERCISES

Exercise a Case discussion of approach to cou¢thapter 4)

1.. Ramesh, 13 months old child was brought to hospital with the complaints of 4f day
Cough and fever. His respiration is very fast and there is severe chest in drawing. Y(
started emergency treatment in form of positioning and oxygen as you found his (
saturation 88%.When you examined him further, RR is 76/minutes. He |dbksgie, there
is no history of convulsion, extremities are warm, and Mother tells you that Ramesh is 1
poorly. On chest auscultation you found equal air entry both side with occasional crepi
Other systemic examinations are normal.

a. Howwill you classify Ramesh's illness?

b. What investigations will you order for Ramesh?

c. Write specific treatment which you will start?

d. Write supportive treatment if any required for Ramesh

e. How will you monitor him during first 48 ha®

f. Enumerate conditions in which you will start astthphylococcal treatment

Q.2. A four-year-old Sonika has been brought to your hospitalwith cough, fever for a day
along with difficulty in breahing. She has RR of 72 /minute with subcoastalktraction. She
has similar episodes in past and las fatheris onlInhalation therapy. Her oxygensaturation is
80% onadmisson, has biateral rhonchi. Other systemicexamination is nornal.

a. What is mast likely diagnosis?

b. How will you grade her disea®e

c. What immediate treatment should be started ?

Q

Will you strt antibiotics?

e. After 2 hour,on re-examination, sheis better with RR of 48/minute. Write further
maregement plarfor her.

Q. 3.A 2.5yearold boy is brought with complaints of: mild cogyzor one day; difficulty in
breathing for 6 hours; barking cough and; hoarseness of voicex&ninationthe child is
agitated, febrile, pale and also has stridor at rest. There are marked chest retraction af
breath sound on auscultation. Shel lh@en hospitalized once with similar complaints at
years of age and has been well since then.

a. What is theliagnosis?

b. What is the severity?

c. What would be the appropriatanagement?

xl



Exercise b: Exercises on management of child presentingith diarrhoea (Chapter 5)

1. Sana 13 months old female baby is brought to emergency with history of loose motio
days. Her admission weight is 9 K@n examination Sana is lethargic, her eyes are sun}
and her skin pinch is very slow. When shefigred fluid, she is not able to drink.

a. Classify the hydration status of Sana?

b. Which plan of treatment you will start?

c. Write the type of fluid, amount and duration over which you will rehydrate?

d. What will you monitoduring rehydration?

e. Whatwill you look after completion of rehydratich

After 3 hours, you r@xamined Sana. She now looks alert, eyes are sunken, skin pinch
goes back slowly and she is eagerly.

a. What is hydration status now ? What treatment pléinyau follow ?

b. What type of fluid, how much and over how much time will you give ?

After 4 hours, Sarita is active, alert, skin pinch goes back immediately, eyes are not
and is drinking normally.

c. What is hydration status of Sarita at et

d. Will you discharge her or keep her in the hospital ?

e. What advice will you give to the mother at discharge ?
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Exercise d.: Approach to childhood fevefchapter 6)

1. Abiral, 3 years old child is brought to hospitalwith loosestod, pain abdomenand fever
for two days. Akbar also has visible bloodin stool. Akbar does not showany emergency signs
and has nodehydration. Thereis nopast hstay of measles. Hisweightis 11 |g.

a. Write treatment for Abiral.

b. After what inteval you will call Abiralfor follow-up?

c. Now there is no blood in stool, no abdominal pain, and he is passing semi forme
with occasional meus. What advise you will give?

2. Sonu is 8 months old and weighs 6.0 kg. He has hahdiea for 20 days. He has sor
dehydration. He has been referred with classification of severe persistent dialf
moderate underweight and anaemia. His diet includes animal milk, cooked cered
some mashed vegetables.

a. Should Sonu be admittedthe health facility?

b. Name some neaintestinal infections which may be causative?

c. Write treatment plan for Sonu.

d. What diet will you give to Sonu?

e. Enumerate criteria for changing the diet?

xlii



Exercise c2:Approach tochildhood fever(chapter 6)

1. a3 years old Jagathas been brought with fever for 3 days and impaired consciousess
for 6 hoursand oneepisade of seizure on the way while coming to the hospital. He is
breahing nornaly, is unconsciousbhut responding tgoainful stimuli, extremities are warm. On
arrival you have stated emergency treament i posiioning, oxygen. History & examination i
Weight -14 kg, Temp- 39 degree centigrade, Palor ++, RR-28/min, No signs of neninged
irritation, Spleen 3 cm. His peripheral smear is positve for P. faciparum, Blood Sugar-
60mg/dl, Hb - 4 gm/dl, Blood uedSerum Cieatinine-Normal.

After initial treament the child regained conscousnessand had no further seizures, and no
signs ofmeninged irritation.

a) What is likéy diagnosis?

b) What complications does John have?

c) Write Specifidreatment which you will start?

d) What supportive treatment will John need?

Exercise c3:Approach to childhood fevefchapter 6)

1. A 13 monhs old Sagun & keen brought with higory of fever for 2 days and
impaired consciousess and onepisodeof seizure on theway to the hospital.He is breahing
normelly, is unconsciousbut responding topainful stimuli, extremities are warm. Onarrival
you have stated emergency treament iposiioning, Oxygen. History & examination 1
Weight -8 Kg, Temp- 39 degree centigrade, No Pallor, RR-38/min, Signs of neninged
irritation +, no spenomeg@ly. His periphera smear is negative for mdarial parasite, Blood
Sugar- 40 mg/dl, Hb -115gm/dl, Blood uredSerum Creatinine- N, CSF- 250 cdls, 90%
paymorphs, Protein 68ng/dl, Sugar 30my/dl,

a) What is the likely diagnosis?

b) Whatcomplications does Sharad have?

c) Write specifidreatment which you will start?

d) Whatsupportive treatment will Sharad need?
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Exercise c4:Approach to childhood fevefchapter 6)

1. A five-yearold child, weighing 20 kg is brought to hospital with history of fever,
generalized rash, bodyache and headache for 5 days andelgtbargy and abdoming
pain for one day. On examination, he is conscious, his temperature is 38°C, PR
110/min, BPi 98/60 mmHg, CFT/CRT <3seconds, RR6/min. He has erythematous
maculepapular rash all over body. His tourniquet test is positive.

a. What is the most likely diagnosis?

b. What are the important investigations to confirm the diagnosis?

c. Outline the management plan.

d. What is the indication of referral of this child to higher center ?

xliv



Exercise dL: Exercise on apprach to child with malnutrition(chapter 7)

charts)

Determine weight-for-height (or weight- for- length) SD scores for the following cases.
(The participantsshould efer to Annexure of theTraining Module depicting the reference

Ans :

1. Reenais a 2-year-old girl. Her weight is 6.9 Kg and length is 75 cm. What is her weight
for length Z-score?

Ans :

2. Ramis a 4-year-old boy. His weight is 13 Kg and height is 95 cm. What is his weight for
length Z- score?

Exercise d2 Determine the nutritional status of children using measurements given below

Name Age | Sex | Weight |Length/| SD MUAC |Oedenal Nutrition
(months] (kg) Height | Scores Status
(cm)

Prakash (12 M 0.8 73 +1 12.8 No

Rita 15 F 7.2 75 -2--3  [11.8 No

Ritika 26 F 10 89 12.3 No

Dinesh 32 M 10.5 95 <-3 12.1 Yes

Exercise d3

1. Fourteermonthsold Ramesh has been brought to hospital with poor feeding. He weig
5.6 kg and his length is 72.5cms. Examination history shows that his airway and breath
normal and he has become urexinus while coming to hospital. His mid upper arm
circumference is 11.6 cm and there is no pedal oedema. His blood sugar is 40 mg/dl a
temperature is 36°C.

a. Do you think Ramesh has SAM?

Ans :

b. Is Ramesh hypoglycemic?
Ans :

c. Does he haveypothermia?
Ans:

d. What immediate treatment you will give to Ramesh ?
Ans :
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Exercise d4

1. Radha, a 7 months old child has been brought to hospital with history of diarrhoea &
vomiting for 5 days with no blood in stools. Her weight was 5 kg, NLA2 cm and she ha
sunken eyes and very slow skin pinch and did not accept the offered fluids.

a. Does Radha have signs of dehydration

Ans:

b. How will you treat Radha ?

c. After 30 minutes, Radha is better and accepting oral fluids. &vitiatotics should you
give to Radha?
Ans :

Exercise d5

1. Anu weighs 6 kg and length is 82 cm. She does not have any airway probleri does
convulsion. Capillary refill time is less than 3 seconds. She is lethargic and has blood s
40mg/dl, axillary temperature is 34.8 degree centigrade and has mild dermatosis
a. What two antibiotics should Anu be given now ? Determine the dose of each antibiof

ANS :

b. Write the electrolyte and micronutrient supplementation you will gvenu ?
Ans :
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ANNEX 36: DRUG DOSES

Drugs Route(Concentr| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg
ation)
10% dextrose | IV/ Oral 5 ml/kg Start feed. Repeat glucose
for test after 30 mins
hypoglycaemia
Dopamine v 5-20 mcg/kg/min | See chapter for shock
infusion(200mg/
5ml)
Calcium v 1 mi/kg Can be diluted with normal
gluconate saline. Give slowly over 15
(10%) mins
Midazolam IV(5mg/5ml) 0.1-0.2mg/kg Repeat after 5 mins 0.5 1 15 2 2.5
Watch for respiratory
depression
Intranasal(5mg/ | 0.3mg/kg 15 3 4.5 6 7.5
ml)
Diazepam IV(10mg/2ml) | 0.25mg/kg(0.05m| Give slowly over 1 minute | 0.2 0.4 0.6 0.8 1
/kg) Repeat after 10 mins
Watch for respiratory
depression
PR(10mg/2ml) | 0.5mg/kg(0.1ml/k | Repeat after 10 mins 0.4 0.8 1.2 1.6 2

9)

Watch for espiratory
depression
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Drugs Route(Concentr| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg
ation)
Salbutamol MDI(100mcg/pu| 2 puff 2 puff 2 puff 2 puff 2 2 puff
ff)
Nebulisation(50 | <14kg 0.5 ml Dilute inNS to make 3 ml | 0.5 0.5 0.5 1 1
Omcg/ml) X mn-1in3 solution
Syrup(2mg/5ml)| 0.15mg/kg thrice 1.5ml 2.5ml 5 7.5ml 10ml
a day
Tablets 2mg Ya Y 1 11/2 2
Tablets 4 mg 1/8 Yo Ya 1
Ampicillin v 50 mg/kg four Vial of 500 mg mixed with | 1ml 2ml 3ml 5ml 6 ml
times a day 2.1ml sterile wateto give
50 mg/2.5 mi
Gentamicin IV/IM 7.5mg/kg once a | Vial containing 80 mg(2ml g 0.50.9ml | 1.2-1.7ml | 1.9-2.6ml | 2.83.5ml | 3.755.4ml|
day 40mg/ml)
500mg/mi
Drugs Route(Concentr| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20}lg | 20-<29kg
ation)
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Amikacin IV/IIM 15 mg/kg once a
day
Ceftriaxone IV/IM 40-50 mg/kg two | Higher doses in meningitis
time a day Vial of 1g mixed with 9.6 ml
sterile water to give 1g/10m| 2-3 4-6 6-10 9-14 12.520
(maximum dose 4| Vial of 2g mixed with 16l
gm) of sterile water to give
29/20ml
Can be given onct
a day
Cefotaxime IV/IM 2550 mg/kg four | Higher doses for meningitis| 0.5-1 1-2 2-3 34 4-6
times a day Vial of 500mg mixed with
2ml sterile water or Vial of
1g mixed with 4 ml of sterile
water or
Vial of2g mixed with 8 ml of
sterile water to give
250mg/mi
Cloxacillin v 25-50 mg/kg four | Vial of 500 mg mixed with 8| 2(4)ml 4(8)ml 6(12)ml 8(16)ml Cloxacillillin LY
times a ml sterile wate to 2.5(5)ml
day(50mg/kg in | give 500mg/10ml
brackets) Vial of 250mg mixed with 1,
Maximum dose 4 | ml sterilewater to give 0.6(1.2) | 1(2)ml 1.8(3.6)ml
g 250mg/.5ml ml
Drugs Route(Concentra| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kgy
tion)
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Syrup 250mg/5 | 25-50mg/kg four 5ml 7.5 ml 12.5ml 17.5ml 25ml
mi times a day
Tab 250 mg Ya Ya 1% 2 2%
Paracetamol Oral(120mg/5ml)| 10-15 mg/kg 2ml 4ml 6ml 10ml 12.5
four to six times
daily
Tablet 500 mg 1/8 Ya ) 3/4
Amoxycillin Syup- 125/5ml | 40 mg/kg per 5ml 10ml 15mi 20 30
dose twice a day
Dispersible Y 1 1% 2 3
tablets- 250 mg
Dispersible 1 2 3 4 6
tablets 125 mg
Prednisolone | Oral 1mg/kg twice 10mg tablet Yo 3/4 1 15 2.5
daily
Drugs Route(Concentral Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg

tion)




Hydrocortisone | IV- 100mg/ml . Asthma <6 months 25 mg 2ml 4ml 6 9 12
Dilute in 4 ml 10 mg/kg stat 6mo-5yrs 50 mg
WFI 20mg/ml then 5 mg/kg 1ml 2ml 3 4.5
four times a day 6
Anaphylaxis
2.5 mg/kg four
times a day
Adrenaline Nebulisation(1:1 | 2 mlin 2 mI NS 2ml 2ml 2ml 2ml 2ml
000)
SC/IM Give 0.01ml/kg/dose | Asthmag
exact dosing (max 0.3ml) SC
Repeat every 845 minsto 4
hourly till 34 doses
Anaphylaxis
IM/SC
Repeat every 20 mins t8i4
doses
Ipratropium Nebulisation(500| 250mcg/dose 6 1mi 1ml 1ml 1ml 1ml
bromide mcg/2.5ml) hourly




Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20 kg | 20-<29kg
ion)
Cetirizine Syrup 1Img/ml 6 mo-1yrs 2.5 2.55 5 10
2.5ml OD
1-5yrs 2.5ml OD
to BD
10 mg 1/4 Y¥ll2 1/2 1
Fexofenadine | Syrup 30 mg/5ml | 6 mo<2yr 2.5ml 2.5 2.55 5 5
BD
2-5yrs5ml BD
Chlorphenira | 4mg 2-5yrs 1/4 1/4 Yxl/2 Yo
mine 1mg/dose 46
hourly
Mannitol(20% | IV- 200 mg/ml 5 ml/kg stat BP should be maintained | 0.1 0.2 0.3 0.4 0.6
) followed by 2 prior to mannitol
ml/kg 6 hourly
If crystallise in low 0.2
temperature, warm by
dipping in warm water 0.05 0.1 0.1 0.3




Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20 kg | 20-<29kg
ion)
Furosemide IV-10mg/ml 1-2 mg/kg 612 | BP should be maintained | 0.4-0.8 0.81.6 1.22.4 1.7-3.4 2.55
hourly prior to furosemide
Tablet 40 mg 1/8-1/4 | Y&1/2 ¥>3/4 Yl 1%
Phenytoin IV-50mg/ml IV-15-20 mgkg Loading dose should be 1.5ml 2.7ml 4ml 6ml 8ml
loading dose diluted in 56100 mlI NS and
followed by 3 given over 20 mins 1.3ml
4mg/kg/dose Maintainence dose can be
maintainence dissolved in 10 mlI NS and 1.6ml
IV/PO twice daily| given over 10 mins 0.3ml 0.5ml 0.8ml
Do not dissolve in dextrose
containing saltions
Tab 50 mg Yy Y Yy 1Y 1
Phenaobarbito | IV or 1520 mg/kg Loading dose should be 0.4 0.6 1ml 15 2mi
ne IM(200mg/ml) loading dose. given over 20 mins
Additional 5
mg/kg/dose upto 0.1 0.15 0.3 0.4 0.6
30 mg/kg
followed by 3
4mg/kg/day 0.1 0.15 0.3 0.4 125
twice dailylV or
PO
0.1 0.1 0.2 0.3 0.4
Tab 30 mg Y% 2 1% 2 3




Drugs

Route(Concentrat
ion)

Doses

Remarks

3-<6Kkg

6-<10kg

10-<15kg

15<20 kg

20-<29kg

Atropine

IV(0.6mg/ml)

Eye drops

OP poisoning
0.05 mg/kg every
3-5 mins till
clearing of
secretions and
cessation of
wheezing
Maintaince 20
30% of total
atropinizing
dose/hour for 2
3 days. Then
reduce by 1/3 to
Y, dse given on
previous days if
asymptomatic

1 drop three
times a day

0.4

0.6

15

Pralidoxime

25 mg/kg twice

daily for 2 days

Given over 30 mins
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Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20 kg | 20-<29kg
ion)
Doxycytine Tab 100 mg Cholera 24 years 1/8 1/21/4 1/21/2 13/4
50 mg stat
4-5 years 100 mg
stat
Typhus 2.2 mg/kg
twice daily
Ciprofloxaci IV2 mg/ mL 10mg15/kg/dose | Higher doses in enteric 30mk 40mk70 | 70mk 100-140 140-200
twice daily fever 40ml| mi 100ml
Tablet 250 mg Ya Y% Yy 1 1%
Tablet 100 mg Y 1 1% 2 3
Eye drop 1 drop 23 hourly | Keratomalacia
Ear drop 2 drops two times| CSOM
a day
Ofloxacin IV(2mg/ml) IV-5- Higherdoses in enteric 12-20ml | 22-35ml | 35-50ml 5-750ml | 65-80ml
7.5mg/kg/dose fever 1520
twice daily
PG7.5
10 mg/kg/dose
twice daily
Syrup 10mg/ml 3.55ml | 7.59ml 10-14ml 15-20ml 20-28ml
Tablet 200 mg DT 1/8-1/4 | Y+ 1/2 2314 Yl 7




Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20 kg | 20-<29kg
ion)
Azithromycin | Syrup 200mg/5ml| Enteric fever 1ml 2ml 3.5 4.5 6
10mg/kg/dose
twice daily
Pertusis
1ml then | 2 ml then| 3.5 ml 4.5 ml 6 ml then 3
10mg/kg stat
then 5 mg/kg for 0.5ml 1mi then then25 | ml
1.5ml ml
4 days
500 mg 1/8 Yathen Ya then Y then ¥%a | Y% then Y4
1/8 1/8
Erythromycin | Tablet 250mg Diptheria, Ya Yo Ya 1 1%
Pertusis
12.5mg/kg/dose
four times daily
Syrup 125mg/ 5 2.5 5 7.5 10 15
mi
Cefixime Tablet 100 mg Dysentery, UIF Ya Y Ya 1 Ya
5mg/kg/dose
twice daily
Enteric fever Yo 1 11/2 2 2Y
10mg/kg/dose
twice daily
Syrup 100 Ml 2.5 4 5 7.5
mg/5mi 3 5 7.5 10 15
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Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg
ion)
Metronidazde | IV-500mg/100ml | Amoebiasis, 10 ml 20ml 40ml 40ml 50ml
Giardiasis
15 mg/kg/dose
three times daily
Oral ulcers
7.5 mg/kg/dose
three times
daily(half of
above dose)
Syrup 200 2.5 5 5 10
mg/5ml
Tablet 200 mg Y% 1 1 2
Tablet 400 mg Ya Y% Y% 1
Vitamin A Capsule <6 morths = Stat for prophylaxis Y12 721 1 1 1
50,0001V If feature of Vitamin A
deficiency present repeat
2000001V 6-12 morths = | doses on next day and 2
1,00,000U 4weeks later 1/2 1-2 2 2 2
1000001V >12 morths &<8
kg =1,00,0001U
500001V 1 2-4 4 4 4

>12 morths&>8
kg =2,00,000I1U
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Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg
ion)
Folic acid Oral 5 mg stat then 1
mg(1/4" tab of
5mg) once a day
Multivitamin | Oral
Iron Oral Iron deficiency | Continue 3 months following 1ml 1,25ml 2ml 2.5ml 4ml
920 mg/ml of anemia normalization of
elemental iron) 3 mg/kg/dose haemoglobin In iron
twice daily deficiency anemia
Prophylaxis
1.5 mg/kg/dose
twice daily
Chlorampheni | IV/IM 25 mg/kg/dose | Use four times perday IV | 0.75 1.5 2.53.5ml | 3.75 5-7.25ml
col three to four doses for meningitis and 1.25ml 2.25ml| 4.75ml
times daily cholera
Maximum 1 Vial of 1 g mixed with 9.2ml
gm/dose sterile water to give 1g/10m
Syrup 125mg/5ml 3-5ml 6-9 ml 1014 ml | 1519 ml | -
Tablet 250 mg - - 1 1% 2
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Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg
ion)
Cotrimoxazole| Tablet 480mg 4 mg/kg of Avoid in jaundiced and Ya(1/2) (1) 1(2) 1(2) 1(2)
trimethoprim premature neonates
equivalent twice
daily 3(6) 4(8)
Double dose in
Interstitial
pneumonia in 8.5ml(17) | 10ml(20)
HIV: 8mg/kg
TMP three times
a day
Tablet 120 mg 1 2 3 3 4
Syrup 240 mg/5ml| 2ml 3.5 ml 6 ml 8.5 ml 10 ml

Tetracycline

Eye ointment

Thrice a day

Gentian
violet(0.5%)

Mouth paint

Four times a day
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Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20 kg | 20-<29kg
ion)
Amoxycillin Oral liquid: 125 ASOM 4ml 6ml 10ml 15ml 20ml|
Clavulinic acid| mg amoxicillin + | 30 mg/kg/dose
31.25 mg three times a

clavulanic acid/5
mL AND 250 mg
amoxicillin +

62.5 mg clavulanig
acid/5 Ml

day

Ceftazidime | IV CSOM due to

pseudomonas

50mg/kg/dose

three times daily
Artesunate See Chapter of malaria
Quinine See Chapter of malaria
Artemether See Chapter of malaria




Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10-<15kg | 15<20 kg | 20-<29kg
ion)
Artemether/ See Chapter of malaria
Lumetantrine(
ACT)
Chloroquine See Chapter of malaria
Primaquine See Chapter of malaria
Albendazole | Oral 1-2 years 200
mg
>2 years400 mg
Magnesium IM Malnutrition
sulphate(50%)| 0.5g/ mLin 2rmL | 0.3 ml/kg upto 2
ampoule mi
Potassium Oral(20 meg/15 | Malnutrition- 3.5ml 6.5ml 10 14 20
chloride ml) 0.751meq(0.5

0.75ml)/kg/day
in four divided
doses
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Drugs Route(Concentrat| Doses Remarks 3-<6kg 6-<10kg | 10<15kg | 15<20 kg | 20-<29kg
ion)
Zinc Oral Malnutrition- 2 10 mg 15mg 25 mg 35mg 50mg
mg/kg/day
Diarrhoea
<6 months 10
mg
6 months5
years 20 mg
Ketamine for | IM Loading dose5- | Calculate exet dose acc to | 20-35 mg | 40-60 mg | 60-100 mg| 80-140mg | 125200 mg
anaesthesia in 8 mg/kg body weight 8-15mg | 12-25mg | 1535mg | 2550mg
major Further dose 1 5-10 mg
procedure 2mg/kg( if
required)
v Loading dose-2 5-10mg | 8-15mg | 12-25mg | 1535mg | 2550mg
mg/kg 4-8mg
Further dose 2.55mg 6-12mg 8-15mg 12-25mg
0.51 mg/kg(if
required)
Ketamine for | IM 2-4 mg/kg
light
anaesthesia in
minor
procedures
\Y 0.51mg/kg

Ixii




10.

11.

12.

13.

14.

15.

16.
17.

18.

REFERENCES

Advanced Pediatric Life Support (APLS), The Practical Approach. Fifth Ed&@iB.

BMJ PublishingGroup

DENGUE: GUIDELINES FOR DIAGNOSISTREATMENT, PREVENTION AND
CONTROL. New edition 2009. A joint publication of the World He&ttganization

(WHO) and the Special Programme for Research and Training in Tropical Diseases
(TDR).

Diagnosis and Management of Asthma in Children Five Years andgéo.Pocket

Guide for Health Professionals. Global Initiative for Asthma. Updadd®

Emergency triage assessment and treatment (ETAT). World Health Orgarnkfditon
Manual for participants and Facilitatguide

Facility Based IMNCI (HMNCI). Ministry of Health & Family Welfare, Governmeuoit
India, New Delhi, 2009. Participant Manual and Facilitatugle

Government of Nepal, Ministry of Health and Population, Departmddéalth

Services. Child Health Division. National Neonatal Clinical Protdt@16

Government of Nepal, Ministry of Health and Population, Departmeséalth

Services. Child Health Division. IMCI Referral Protoc2011.

Government of Nepal, Ministry of Health and Population, Department of Health Services,
Epidemiology and DiseasControl Division. National Strategic Guidelioe Kalaazar
Elimination Program in Nepa2014

Government of Nepal, Ministry of Health and Population, Department of Health
Services, Epidemiology and Disease Control Division. National Malag@ment
Protocol.2015

Government of Nepal, Ministry of Health and Population, Department of Health
Services, Epidemiology and Disease Control Division. Infectious Dissaseol
Guideline.2016

Government of Nepal, Ministry of Health and Population, National Cémte&XIDS and

STD Control. National Consolidated Guideline for Treating and Preventing HIV in Nepal.
2014

Government of Nepal, Ministry of Health, Department of Health Services, Child Health
Division, IMNCI Section. Comprehensive Newborn Care Training Bgelkfor Level I
Hospital Care2073

Guidelines for the treatment of drsgsceptible tuberculosis and patient care. WHO 2017
update

NEPAL Integrated Management of Acute Malnutrition (IMAM) Guideline. Draft@:
January015

Paediatric emergency triagesassment and treatment. Care of criticallghildren.

WHO UPDATED GUIDELINE.2016

Pediatric Advanced Life Suppderovider Manual, New 2015 American K3tidelines

POCKET BOOK OF Hospital care for children, Guidelines for the Manageohent
Common Childleod llinesses. Second edition, WI2013

Textbook of Neonatal Resuscitation, 7th Edition. 2016. American AcadeRsdtrics and
American HearAAssociation

Ixiii



LIST OF CONTRIBUTORS

S. | Name of Participant Designation Organization
N.
1 Dr. R.P. Bichha Directar FWD
2 | Dr. Rajendra P Pant Director CHD
3 | Dr. Bikash Lamichhane | Director CHD

Dr. Jhalak Sharma Section Chief, Child Health and | FWD
4 | Gautam Immunization Section
5 | Parashuram Shrestha Chief IMNCI Section CHD
6 | Deepak Jha Sr. PHO FWD
7 Dr. Rahul Jha MO FWD

Dr. Kalpana Upadhayay | Chief Consultant Pediatrician | PMWH, Thapathali
8 | Subedi
9 | Dr. Prerana Kansakar Pediatrician Patan Academy of HS
10 | Dr. Dinesh Dharel Consultant
11 | Dr. Amrit Pokhrel Pediatrician CHD
12 | Dr. Prajwal Paudel MO CHD
13 | Dr. Niraj Nakarmi Consultant
14 | Deepak Chaulagain Consultant
15 | Uttam Neupane Consultant
16 | Dinesh Rupakheti Sr. Program Officer FWD
17 | Laxmi Marasini NO FWD
18 | Dipesh Sapkota CO FWD
19 | Aliza Dhanawantary NO FWD
20 | Dr. Meera Upadhyay NPO WHO
21 | Dr. Pooja Pradhan PO WHO
22 | Chahana Singh Rana PO UNICEF
23 | Deepak Kumar Chaudhal Consultant UNICEF

Ixiv



