Management of Prevalent
Infections in Children
Following a Disaster
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Learning Objectives

 Describe the strategy of the Integrated Management of
Childhood lliness (IMCI) program

* |dentify key clinical signs used to assess a child with cough or
difficulty breathing

» Define the appropriate management strategies of important
acute infections in disaster settings

* List other infectious considerations in disaster settings

» Describe outbreak situations that require the use of vaccines
and/or prophylaxis in outbreaks

» Define concepts of outbreaks and pandemic management
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Infectious Diseases Concepts
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Definition

* lliness caused by an infectious agent that can enter the body

and cause infection
* Infectious agents:

Viruses

/
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Modes of Transmissi

Airborne
/

-
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* Very small particles
that can remain in air
for a long time

e e.g., Measles,
Tuberculosis

- J

Fecal-Oral

on

Droplet
4

O

 Large droplets that do
not remain suspended
in air

* e.g., Influenza,
Meningococcus

-

\

J

4

« Direct contact with
agent (skin-to-skin,
sexual transmission)

* e.g., Herpes

-
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( "« Indirect or direct h 4 A
AN contact with infected
(r; ®) stool, contaminated » Spread via insects
water or food * e.g., Malaria
* e.g., Hepatitis A,
L Salmonella ) L )
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Importance

° U N d e r_f ive Global mortality rates and number of deaths by age, 1990-2020
mortality: Mortalty ates Numberof deathe
probability of a .
child dying

between birth and ’
5 years of age

» Declined 61% from  :,

1990 to 2020 4 \
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Global Causes of Under-Five Deaths (2019)
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1-59 month deaths (54-0%) : Neonatal deaths (46-0%)

Lower respiratory
infections (3-8%)

Lower respiratory
infections (10-1%)

Tuberculosis (2-5% ' Pratern Birth
: complications (16-6%)
Other (9-5%)

Congenital
abnormalities (3-2%)

Intrapartum-
related events (0-6%) Intrapartum-related
Preterm birth events (11-0%)

complications

- 1°
/\
a.“'*
Injury (4,28 A\
Measles (3-5%) ' N \
Diarrhoe ’ Diarrhoea '

(8:5%) (0-6%)

Sepsis or
meningitis (3:7%
Other (5:3%)
Injury (0:3%)

Congenital

(4-5%)

)
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Infections in Disaster Situations

* High baseline under-five mortality in
ow-middle income countries (LMIC)

* Humanitarian emergencies/disasters
exacerbate already heavy disease

burden e
* New diseases related to ;
complications of disaster p

 Care provision suffers ] ﬂ’”'r“f:‘—*
. g — | R 4 ?';;f
* Co-morbid malnutrition | L

 Collapse of public health
infrastructure
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Integrated Management of
Childhood lliness (IMCI)
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IMCI

« Designed by World Health Organization (WHO) and
United Nations Children’s Fund (UNICEF) in 1990s

 Strategy to reduce mortality and morbidity from most ntegrateam;&jll,
prevalent diseases in LMIC using simplified algorithmic nildhood

approach
* 1) Improve management sKkills of healthcare providers
 2) Improve health systems
 3) Improve family and community health practices

- Early Diagnosis -> Early Treatment -> Timely Referral
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IMCI Management

* A combination of individual signs leads to a
child’s classification rather than a diagnosis

* Guides: management, follow-up, parental
counseling, return instructions, referral
iIndications

* Classification:

* Pink = Urgently refer to a higher level of care

= Requires specific treatment

« Green = Can be safely managed at home

» Care pathways match color-coding
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IMCI| Assessment

« Take a history and talk with the caregiver about the child's problem

» Check for danger signs

« Asses major symptoms

e Evaluate nutritional status

 Assess child's feeding

 Check Immunization status

* Look for other problems

v
v
@
v
®

Center for UNIVERSITY OF COLORADO

Pe d lorado school of
_ Global co = COLORADO STATE UNIVERSITY
WI S Health publlc health UNIVERSITY OF NORTHERN COLORADO

Pediatrics in Disasters




IMCI Danger Signs

Sick Children 2 months to 5 years

Sick Young Infant < 2 Months

1) Not able to drink or
breastfeed

2) Vomits everything

3) Had convulsions

4) Lethargic or unconscious
9) Now convulsing

1) Not feeding

2) Convulsions

3) Fast breathing

4) Severe chest indrawing
5) Fever or low temperature
6) Lack of movement
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IMCI Danger Signs

Vomiting Chest in-drawing

Vomits everything

- 5
VR R
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Not able to :\{}
breastfeed Very sleepy or
or drink unconscious
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FIRST-LEVEL OUTPATIENT HEALTH FACILITY

Ask about CHILD’S PROBLEMS
Check for
GENERAL DANGER SIGNS

ASSESS for MAIN SYMPTOMS:
COUGH OR DIFFICULT BREATHING
DIARRHOEA
FEVER

ASSESS for
MALNUTRITION AND ANAEMIA

CLASSIFY CHLID’S
CONDITIONS
AND
IDENTIFY
TREATMENT

Check for OTHER PROBLEMS

e

“YELLOW’ - SPECIFIC
TREATMENT AT
FIRST LEVEL
FACILITY

“GREEN’ - HOME
MANAGEMENT

Give FOLLOW-UP care when the child returns, and if necessary, reassess for new problems

TEACH
parents about
treatment

COUNSEL
them about
feeding and

when to
return

[ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

FIRST-LEVEL REFERRAL HEALTH
FACILITY

HOME

GIVE ORAL DRUGS
AND/OR
TREAT LOCAL INFECTION

GIVE FOOD AND FLUIDS
(follow feeding recommendations)

RETURN TO HEALTH FACILITY
WHEN NEDED




CHECK FOR VERY SEVERE DISEASE AND LOCAL BACTERIAL INFECTION

ASK:

¢ s the infant having
difficulty in feeding?

¢ Has the infant had
convulsions {fits)?

LOOK, LISTEN, FEEL:

¢ Countthe
breaths in one
minute. Repeat
the count if more
than 60 breaths
per minute.

o Look for severe
chest indrawing.

o Measure adllary
temperature.
o Look at the umbilicus. Is it
red or draining pus?
o Look for skin pustules.
¢ Look at the young infant's
movements.
if infant is sleeping, ask
the mother to wake
him/her.
¢ Does the infant move
on hisfher own?
If the young infant is not
moving, gently stimuiate
him/her.
¢ Does the infant not
move at al?

OUNG
ANT

&

Classify ALL YOUNG
INFANTS

>‘:

Pink:

Any one of the following w Give first does of intramuecular antibiotice
signe VERYSEVERE | m Treat to prevent low blood sugar
o Notfeeding well or (DSEASE | w Rofor URGENTLY tohospital ™
‘per minute or more) or
» Severe chest indrawing or
o Fever (37.5°C" or above) or
+ Low body temperatue {less
than 365 or
stimulated or no movement
atal
o Umbilicus red or draining pus | Yellow: m Give an appropriate oral antibiotic
¢ 5Kin pustules LOCAL m Teach the mother to treat local infections at home
BACTERIAL m Advise mother to give home care for the young
INFECTION infant
» Follow up in 2 days
* None of the signs of very | Green: = Advise mother 1o give home care.
severe disease or local SEVERE DISEASE
bactenal infection OR LOCAL
INFECTION
UNLIKELY

* These threcholds are based on axillary temperature. The thresholds for ractal temperature readings are approximately 0.5°C higher.
** If referral is not possible, management the sick young infant as described in the national referral care guidelines or WHO Pocket Book for hospital care for chiidren.




IMCI Management

 Addresses most common illnesses

e Certain chronic or less common
ilinesses require further care

» Uses limited number of essential
drugs

* Encourages active participation of
caretakers

» Essential focus on counseling
of caretakers (feeding, fluids,
return precautions, etc)
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Acute Respiratory Infections
(ARI)
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A RI Upper respiratory tract

e Infections can occur in both Nasal cavity

the upper and lower Pharym ANC N\

respiratory tract
P y Larynx @A/\O

« Commonly caused by B |
viruses but some are Lower respiratory tract

caused by other infectious Trachea
agents (e.g., bacteria)

 Pneumonia is a major

Primary bronchi

%G
Z

cause of childhood mortality Lungs Z 7
and morbidity — e
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Assessment of a Child with an ARI

e Evaluate for

1) Respiratory rate  TABLE I. Respiratory rate
2) Chest indrawing Child’s age Cutoff rate for fast breathing (tachypnea)

3) Noisy breathing 2 week to < 2 months ~60 breaths per minute or more
e Stridor: Upper 2 months to < |2 months = ~50 breaths per minute or more

airway

obstruction |2 months to < 2 years ~40 breaths per minute or more
o Wheezing: 2 years to < 5 years ~30 breaths per minute or more

Lower airway 5 years to < |2 years ~25 breaths per minute or more

obstruction |2 years to <18 years ~20 breaths per minute or more
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Pneumonia

* In 2019, pneumonia accounted for 14% of all deaths of children
under 5

« Can be caused by viruses, bacteria, fungi

* Most common causes in children
» Streptococcus pneumoniae
« Haemophilus influenza (including type B (Hib))
« Respiratory syncytial virus (RSV)
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Pneumonia

* Classification and management of child with cough and/or difficulty
breathing per IMCI:

. . Severe pneumonia or very severe disease
« Parental antibiotics and refer

. Pneumonia
* Oral antibiotics

 Green: No pneumonia
 Home care advice
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Important Acute Infections in
Disaster Settings
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Measles

 Single-stranded RNA virus

« Case fatality rates of all
measles infections <0.1% in
developed countries but
exceeds 1-2% in developing
countries

» Extremely important
pathogen to pay attention to
In disaster situations

Pediatrics in Disasters
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Measles: Epidemiology

* Extremely contagious

¢ Nea rly 1 OO% Of The number of people that one sick person will infect (on average) is called R,
. Here are the maximum R, values for a few viruses.
susceptible contacts o eerindi

develop infection /\ \\ \
e Transmission: Via
. . Hepatitis C (2) Ebola () HIV (4) SARS (4) Mumps (10) Measles (18)
respiratory secretions

. Incubation Period: 10-14 ' +1. s W Wit o
days | | R
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Measles: Natural History of Infection

!lr(l)c:|4bzt;°2 Day 1 Day2 Day3 Day4 Day5 Daybé6
A _Day7

t i

Exposure Fever ------------- FEVER------— e ]
CoUQh =m=mmmmm e - -
ConjunctiVitis -----mmmmmmmmmmmmmm e - - -
COryza =---=mmmmmmmmmmmmmm e e = - -
Koplik spots---]
Rash ---—————-mmmmmem - - -
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Measles: Koplik Spots and Rash

Rash: Develops
on face, and
then moves

downward

Koplik Spots

https://www.cdc.gov/measles/symptoms/phot
os.html
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Measles & Vitamin A

MEASLES

Unmasks an
underlying Vitamin A
deficiency
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Measles Management

Measles with Eye or

Mouth
Complications

 Child with danger * Presence of eye
signs, cornea drainage or mouth
clouding, deep lesion without signs
mouth lesions of serious illness

e Give vitamin A, « Give vitamin A, eye
antibiotic, eye ointment, encourage
ointment oral hygiene

» Refer urgently * Close follow up

Pediatrics in Disasters

« Give vitamin A only
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Measles: Complications

* Pneumonia
e Croup
* Otitis media
* Diarrhea
* Long term sequelae
* Blindness
* Malnutrition
* Chronic lung disease
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Measles Outbreak Mitigation

Child with Fever |
and Rash Consistent
with Measles

Start Response
and
Prevention

1

Vaccinate
Priority Groups 1st

Center for
~ Global
!@Eggﬁ Health

Report Case to
Alert System

Case Confirmation
Laboratory tests

Search for Other
Cases

—> Local Response
Guarantee Vaccines
Vitamin A Administration

National Response Team
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Vector-Borne Diseases
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Malaria

» Caused by protozoan blood parasite

* There are four species that commonly
cause infection in humans:

* Plasmodium falciparum

 Plasmodium malariae DONT GO TO BED WITH

* Plasmodium ovale A MALARIA MOSQUITO

. : : #SLEEP UNDER & NIT! » KEEP T

Plasmodium vivax RERAIREDT ™ VUCK 1T IN) &

 Plasmodium knowlesi is the other | B IVEE MO MOSOUITO 1Y INSIDE
. . . | WAITING 108 TOU

that primarily infects non-human | RGHT THE PRI SERIND THE LINES

primates
* Transmitted by Anopheles mosquito
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Malaria Geographic Distribution

. Malaria transmission is not known to occur
R e Malaria transmission occurs in some places

w p Ped S Global . Malaria transmission occurs throughout
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https://www.cdc.gov/malaria/about/distribution.html




A: Infective Stage
A- Diagnostic Stage

Human Liver Stages
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Malaria: Epidemiology

* In 2020, there was an estimated 241
million cases of malaria worldwide
with an estimated 627,000 deaths

 Transmission: Vector-borne
* Incubation Period: 7-30 days

 Risk factors for severe disease:
* Infants and young children
* Pregnant women
* Malnourished individuals
* Those infected with P.falciparum
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Malaria: Signs & Symptoms

Uncomplicated Malaria Severe, Complicated Malaria

Fever, chills, headaches, myalgias, diarrnea, < Impaired consciousness

Prostration

* Multiple convulsions

Acute pulmonary edema and acute
respiratory distress syndrome
Circulatory collapse or shock
Electrolyte derangements

Acute kidney injury

Clinical jaundice

Abnormal bleeding
Hyperparasitemia

anemia

Paroxysms of fever and shaking chills lasting
8-12 hours and every 2-3 days

Coincide with cyclical release of
parasites from ruptured blood cells

Center for UNIVERSITY OF COLORADO
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Malaria: Diagnosis

» Rapid diagnostic tests
 Point-of-care antigen detection

» Microscopy (thin/thick smears)
« Hard in disaster settings

» Supporting Rapid Tests
* Hemoglobin

Center for
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Malaria: Treatment

« Anti-malarial medications
» Based on local guidelines
« WHO guidelines available

» Supportive cares WHOGUIDELINES

for malaria

e Glucose!

« Hypoglycemia major cause of
mortality

 Fever control
« Hydration

(723"N World Health
2 Urg g3tiQ

« Evaluate for secondary bacterial co- ) oot
infections
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Dengue

« Caused by dengue virus
* Four closely related serotypes

« Estimated 100-400 million infections
occur each year
* Most children (~80%)
asymptomatic
 Transmission: Vector-borne
* Transmitted by Aedes mosquito

* Incubation Period: 4-10 days

Center for

Vo Peds | Glopal

Pediatrics in Disasters

Health

Aedes mosquito
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Dengue: Phases

V> Peds
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Days of illness

Temperature

Potential clinical issues

Laboratory changes

Serology and virology

Center for

Course of dengue illness:

1 2 3 4 5 6 7 8 9 10

- 40°
N~

Dehydration Reabsorption
fluid overload

Organ impairment

Platelet
Hemu’rucrli ) /
lgM/IgG
Viraemia

UNIVERSITY OF COLORADO
COLORADO STATE UNIVERSITY

UNIVERSITY OF NORTHERN COLORADO

Febrile Critical Recovery phases



Dengue: Treatment

» Supportive cares
* Rest
« Acetaminophen/paracetamol
* No aspirin or NSAIDS
* Risk of bleeding
* Hydration

Center for

Pediatrics in Disasters
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Meningitis

* Inflammation of “membranes” (meninges) that surround the brain and
spinal cord

« Caused by many different types of pathogens but most commonly
viruses and bacteria

* Neisseria meningitidis is a particular concern in disaster settings given
its outbreak potential
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Meningitis

Clinical Manifestations

Change in mental status

Change in level of activity

Irritability

Unresponsiveness

Seizures

Meningeal irritation signs (may not be
present in all)

Center for
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Management

Antibiotics for bacterial meningitis
Supportive cares

Close monitoring of complications
Consider need for prophylaxis for
contacts
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Other Infectious Diseases:
Key Considerations
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Other Key Considerations

« Many other clinical entities may need to be triaged and managed during disaster
settings

« Tuberculosis (TB) secondary to Mycobacterium tuberculosis
» Leading cause of death in some parts of the developing world

* Treatment typically not part of emergency relief response, but need to
recognize in displaced population

* Human Immunodeficiency Virus (HIV)
« At risk for common childhood infections and opportunistic infections

« Ensure that antiretroviral therapy (ART) is continued during a disaster
setting and re-started if interrupted

* Diarrheal infections

« Common cause of illness in children and can be caused by multiple
pathogens

« Hydration crucial to treatment and some require specific antimicrobials

Center for
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Vaccination in Disaster
Settings
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Fig.1 Decision-making steps on vaccine use in acute humanitarian emergencies
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Disease Specific Situations Requiring
Prophylaxis

* There are certain diseases generally covered by routine childhood
vaccinations in which prophylaxis with a vaccine and/or medication
(chemoprophylaxis) is recommended to prevent infections in outbreak
settings

* Diphtheria

« Haemophilus influenzae Type b
* Hepatitis A

 Measles

* Meningococcus

* Pertussis

 Tetanus

» Varicella-zoster virus
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Outbreak Management
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Definitions

* Endemic

 Level of disease occurrence that is present constantly in a
population
« Epidemic (Outbreak)
* Occurrence of more cases of a disease than normally

expected in a place/group of individuals over a given period
of time

 Pandemic

« Epidemic/outbreak that has spread over several countries or
continents
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Definitions

e |solation:

* For those who have the disease and attempting to separate
from those who are not sick with the disease

e Quarantine:

* For those who were exposed to the disease and attempting
to separate from others and to monitor for illness
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Considerations for Outbreak Management

« Screening, surveillance, identification of cases

* Prevention strategies (e.g., quarantine, isolation, PPE,
vaccinations)

* Preparation for surge capacity and ensuring adequate supply of
tests, vaccines, medications, and healthcare supplies

» Clear, effective communication

» Collaboration and support
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Summary

* Many infectious diseases contribute to significant morbidity and
mortality in children and then are exacerbated during a disaster

* IMCI is a focused, simple community-based approach to task-shift
management of biggest causes of pediatric morbidity and mortality
* Promotes home care and timely referrals
* Integrates aspects of nutrition, immunization, health promotion,
and disease prevention

* Prompt recognition of contagious infectious diseases is important
for mitigation strategies to prevent further spread
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