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Paediatric practice: an approach to a child with fever
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Nearly seventy percent of all children between the ages of one week and two-years-of-age are
brought to Kanti Children’sHospital for some Type of febrile episode. And 50% of thesevisitsarefor
temperatures greater than or equal to 39 degrees celsius. These children may have significant bacterial
infection. In 35% of these childrenn there’s no definable sourcefor thefever onclinical examination.
So thechild that don’t haveidentifiable sources could be either bacteremic, meningitis or could have
aboneor joint infectionin evolution. Simple clinical observation to differentiate awell looking infant
from atoxic infant helpsto differentiate children who needs admisson or out patient follow-up.

Introduction

Childrenaresmaller, their surface areaisgreater in comparing
with the body weight therefore they tend to have higher
metabolic rates and because of that their core temperatures
are higher than that of an adult. So for a child, a recta
temperature of greater than or equal to 38C degrees, or
100.4F degrees isconsidered afever. Anything below that
is acceptable as normal. Fever documented at home by a
reliable adult should be treated the same way as reported
by a nurse or a colleague. The Integrated Management of
Childhood Illnesses (IMCI) includes fever even if reported
by mother although there may not be fever during
examination by ahealthworker.*

Fever in children:
m 65% of children <2 yearswill visit aphysician for an
acutefebrileillness
m 60-80% of encountersin clinical practice

m Most commonly caused by self-limited viral illness
and localized bacterial infection, but may be
presenting feature of something more seriousinfection
€.g. meningitis

Itisimportant to find out the common cause of fever in that
area. Thiswill help to formulate a set of questions necessary
for the OPD settings. The causes of fever could beinfective
or noninfective. In developing countries infective causes
are the primary one and it could be viral or bacterial. The
best guide to distinguishing bacterial from viral isclinical
acumen.? It is aways important to question about recent
immunizations in this age group because some vaccines
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tend to givefever. DPT, the pertussis component, can give
afever 24 hours or so after the vaccine. MMR can cause
fever in about 40% anywhere from 5 to 7 days after the
vaccine. It can be ashigh as 38C or 39C degrees.® Soiif this
question is not asked, an infant may get a sepsis work-up.
It is important to ask specific symptoms that can help to
localizetheinfections.

Fever, for the management purpose could be classified under
three headings: fever of less than three days duration;
fever of four to one week duration and fever of more than
one week duration. This classification is based on the
clinical signs seen during fever and the prevalent diseases
in Kathmandu. Within the first three days if there are no
any localizing symptoms or signs the probable cause is
unlikely to be diagnosed and needs further observation
with antipyretics. If the fever persists beyond one week
without localizing signs then the most common causes are
noninfectiveinorigin.

Associated symptomswith fever that helpsto localize
theinfection
Conwvulsion- meningitis, acute encephalitic syndrome,
sepsis
Headache-sinusitis, otitis media, meningitis, acute
encephalitis syndrome
Vomiting, pain in abdomen-Hepatitis, appendicitis,
enteric fever, amoebiasis.
Red eye-

Bulbar conjunctivitis-Kawasaki’s disease,
|eptospirosis
Palpebral conjunctivitis-measles, infectious
mononucleosis..
Cough, cold, breathlessness -URTI, bronchitis,
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pneumonia, empyema, sinusitis, lung abscess, otitis
media, pharyngitis.

Difficult to swallow/ excessive salivation- Herpangina,
gingivostomatitis, tonsillitis, pharyngiits, epiglottitis.
Noisy breathing- Croup syndromes

Projectile vomiting -Meningitis.

Jaundice-hepatitis.

Increasded frequency of urination or cry —Urinary tract
infection

Skin  rash-measles, chickenpox,
meningococcemia, fifth disease, ricketssia.
Joint swelling-septic arthritis.

Swelling in the neck-Tuberculosis, Toxoplasmosis,
I nfectious mononucleosis, Brucellosis,

Pal pable massin abdomen-spleenomegal y-malaria, kala
azar, infectious mononucleosis, lymphoma, enteric fever,
bacterial endocarditis.

rubella,

Asmany casesare seenin OPD it isessential to find a set of
questions that will try to triage for the severe cases so that
they can be treated urgently. These question will alsotry to
find out the cause of the fever quickly saving time in the
heavily numbered OPD. The following set of questions
when asked to parent or the guardian will fulfill the above
objectives. These questions are based on the IMCI.%

KCH OPD Pattern of System Affected by Disease

HAVATOLOGC
MBALOSKHEEAL 1%

HEPATCBLARY
1%

CARDOVASOUAR
%

RESARATCRY
%

2% CGASTRONTESTNAL
%

Important questionsfor thehistory in OPD setting

Does your child has convulsion

or unconsciousness?  Meningitis/encephalitis/
febrile seizure

Isthe child ableto swallow? Tonsillitis/herpangina/

Does he vomits every thing? Raised intracranial

pressure/hepatitis/gastritis

How long your child has fever? Prolonged fever:

kalazar/ tubercul osis'/malignancy/

malaria
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Is this fever associated with

Cough or difficulty breathing?  Respiratory problem
Diarrhoea? Dysentery
Rash? Viral/meningococcal/ sepsis
Ear problem? Otitis media/mastoiditis
Swelling? Abscess/lymphadenopathy/
cellulites/urticaria
Salivation? Herpangina/ herpetic
gingivostoamatitis/ tonsillitis
Joint pain? Rheumatoid/rheumatoid/

septic/osteomyelitis

Urine problem? UTI
Are other members of family having similar problem?
Vird
Has your child traveled within one month? Malaria/
kalazar
Isyour child on treatment? Drug induced/
inappropriate therapy

Any history of alergy? Drug or other

Young infant (up to the age of two months) are different
fromolder children when related with cause and management
of fever. Therefore they need special consideration and the
above mentioned symtpms, signs, and historical questions
will not be valid. The need special considerations.

Theyounginfant (up to two months)

Serious bacterial infections can present with normal or
subnormal temperatures.* So an absence of a fever does
not rule out a serious bacterial illnessin a child. An issue
that we are seeing right now, summer time of year, isover-
bundling.®Even in summer young infants are over-bundled
specialy in Tarai and their temperature rises significantly.
One way to deal with that and try to figure out if that's
really a fever or over-bundling is summarized here:
unbundled the patient and recheck the temperature 15 to 30
minutes later, prior to giving any type of antipyretic, and
seeif the child’stemperatureisdown and the patient |ooks
good, then it's probably a fever related to over-bundling.
Again, it depends on how the patient is doing and what the
history is, but it's one way to look this type of a problem.
The response to antipyretics does not predict the presence
of bacteremia.

Fever and seriousbacterial infection:

The prevalence of serious bacterial infections in infants
less than or equal to 2 months of age who come in with
fevers of 39C degrees or greater is high.® We are defining
serious bacterial infections as these: severe pneumonia,
meningitis, sepsis, bone and joint infections, urinary tract
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infections, and enterocolitis. Otitis media except in young
infants and sinusitis are not listed as serious bacterial
infection because they are not considered serious bacterial
infections. ’

The bacterial pathogen in this age group are B beta
streptococcus, E. coli, Listeriamonocytogenes occasionaly,
staphylococcus, streptococcus, staphylococcus species
and primarily staphylococcus aureus. Streptococcus
pneumoniae and Hemophilus influenzae are starting to be
seen more frequently.. In developed countries Hemophilus
influenzae Type B disease are not seen commonly in children
greater than two or three months of age. That's because of
HIB vaccine coverage. We do not have enough datafor the
HIB or Pneumococcal burden of the diseasefor this country.

Two monthsto up tofiveyears

In this age group the incidence of occult bacteremia, which
is afrequent cause of fever of undetermined origin, seems
to have decreased over timein devel oped countries because
of vaccine against Haemophilus infuenzae and
Streptococcus pneumoniae.

Thecommon causesof fever in thisagegroup are:

Respiratory:  nasopharyngitis/pneumonia/ tonsillitis/
otitismedia/ tubercular

Vird: measles/ chicken pox/ mumps/
herpangina/ hepatitis/

Gl infection:  dysentery/ acute watery diarrhoea/
typhoid

CNSinfection: meningitis/ encephalitis/ brain abscess

Skininfections: abscess/ cellulites

Urinary infections:
Protozoal infections:
Collagen disease:

pyelonephritis/ cystitis
malarial kalazar/ amoebiasis
rheumatoid/ rheumatic

The evaluation of nontoxic-appearing, young, febrile
children has been a subject of considerable debate. Of
young, nontoxic-appearing children aged 2 to 36 months
with temperatures of 39 degrees C or more and no clear
source of infection is identified, approximately 25% of
untreated patients have persistent bacteremia or develop
new focal infections, including 3% to 6% who develop
meningitisand occult meningococcal bacteremia, although
rare, has frequent complications, including meningitis in
approximately 40% and death in approximately 4%-°. But in
developing countries we do not have enough data to
observe these facts. It is believed that Hemophilus
influenzae Type B and Streptococcus Pneumoniae
constitutes probably 95% to 98% of all cases of occult
bacteremia. Regardlesswhere we see childrenin thiscountry,
that’s the major pathogen. The common pathogensisolated
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in these children are Streptococcus pneumoniae,
Hemophilus influenzae and Neisseria meningitidis.”® The
incidence of penicillin resistant pneumococcus has gone
up inthelast five to six years.

Occult bacteraemia

In the study done by Alpern ER et a the overal rate of
occult bacteremiawas 1.9% (95% confidenceinterval [Cl]:
1.5-2.3). S pneumoniae accounted for 92 of 111 isolates
(82.9%; 95% CI: 74.6-89.4) in children with occult
bacteremia.'*. Therisk of achild with occult pneumococcal
bacteremia later having meningitis is approximately 3%."
Persistence of bacteremia, depending on the studies,
anywhere from 7% to 50% and meningitis in 27%."
Hemophilus influenzae was the commonest cause in the
past in developing countries but its incidence has been
reduced remarkebly with theintroduction of the Hib vaccine.
Depending upon the study, from 7% to 22%, probably about
17% or 15% or so aregoing to be persistently bacteremic 24
to 48 hours later.* Meningitis is going to be seen in about
6%. Longer the bacteria is in the circulation, greater the
possibility of having meningitis.

Seriousbacterial infection

A child who appearsill, respiratory rate of equal or more
than 60 per minute, chest inddrawing, grunting, cyanos's,
wheezing, lethargic, toohot, too cold or distended abdomen
may have possible serious bacterial infection.* If any one
of these criterias are present then that childisgoing to bein
ahighrisk for seriousbacterial infection. When theseclinica
criteriaare not present wemay call low risk clinical criteria,
and using this coupled with some laboratory data one can
follow-up those children that are lowest risk for serious
bacterial infections. In other words, when we look these
children, they are relatively happy? If we bring the fever
down they smile. Do they try to interact with us? If they try
tointeract with us, thenthey arelow risk children. Otherwise
they are probably falling out of the low risk group and may
be at high risk for serious bacterial infection. On physical
examination there should be no foca bacterial infection
identifiable, other than possibly an otitismedia. And lastly,
the child should come from a good socia situation and can
be easily followed up.

L aboratory investigations

When compared with “no work-up,” the strategy of “CBC
+ selective blood culture and treatment” using awhite blood
cell (WBC) cutoff of 15 x 10(9)/L prevents 48 cases of
meningitis, saves 86 life-years per 100 000 patients, and is
less costly at the current rate of bacteremia (1.5%).* The
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other issue isthe absolute band count. It's simple; take that
percentage of bandsin the report e.g. 15% and multiply it
timesthetotal white count. Soif we have got awhite count
of 10,000 and our band count is 15%, then the absolute
band count is 1,500 cells. So what most authorities are
recommending is that if the absolute band count is above
1,500 then that child might be infected and probably needs
to beworked up. If the white count is below 2000 there may
be overwhelming sepsis.

A urine analysis should be obtained in these children and
should be normal; as defined by less than 5 WBC's per
high power field. Or should have a negative gram stain by
smear. If the child has diarrhea there should be lessthan 5
WBC's per high power field because that correlateswith an
absence of abacterial pathogen. If al thosecriteriaplusthe
previous criteriaare met, that child isin the low risk group
and that's the child that’s going to have that 1% risk for
serious bacterial infection, 1% risk for bacteremia, and less
than apercent, lessthan 0.5% for meningitis. That child can
usually be managed as an out-patient.

The Kernig's and Brudzinski's sign, those classic signs of
meningitis, do not becomefully developed until the child is
about a year to 15 months of age. So a negative Kernig's
and Brudzinski’s in a child less than 15 months of age,
doesn't rule out meningitis. We can make them to look up
and down and movetheir head and if they can they probably
don’t have meningitis provided there are no other signs
involved.. Paracetamol for control of pain and fever and
then of course, the all important follow-up in 24 to 48 hours.
Bring them back and look them over.If there is history of
convulsion and no other specific signs, lumbar puncture
should be done and the rsult of CSF should be available
withing 30 minutes. This helps to differentiate the first
episode of febrile seizure with meningitis.

Algorithm for fever (lessthan threedays)

| Fever of 1-3 days duration|

| No |
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Alogorithm

Here are the optionsfor children less than 28 days of age —
thisisvery much similar asout lined in the IMCI guidelines
developed by WHO for young infant.*® Option number one:
for a child less than 28 days of age we are recommending
hospitalization and a substance evaluation for al children
with a fever greater than 100.4F. That's because the
pathogens that they are subjected to at this age group are
particularly virulent and asweall know, they have arelative
immaturity in their immune system. The substance
evaluation should include aCBC with differential, the serum
glucose , a lumbar puncture which should include a cell
count with differential, protein and glucose determination,
and abacterial culture at minimum.

Next algorithm for old children: The first question we are
going to ask ourself here is, is this a non-toxic appearing
previoudy healthy child? If the answer is no, if they look
sick, they probably have to be admitted in the hospital.
And we need to do our complete sepsis work-up and
parentera antibiotics. That is, either cefotaximeof ceftriaxone
empirically. Now, if the child meetsthisfirst cut off, or first
break point, and the answer is yes, then the next break
point is temperature. If we have atemperature that is less
than 39C degrees, there really isn't much to do. We don't
have to do any diagnostic tests or give antibiotics. Just
examinethe child and make surethereisnothing that we are
missing. Antipyretics should be given. Generally
paracetamol is sufficient. The patient should be instructed
toreturn or given an appointment to returnin 24 to 48 hours,
or sooner if the patient i s getting worse or not better. Onthe
other hand, if the temperature is greater than 38C degrees
then we should proceed with some Type of an outpatient’s
work-up and that depends on what the constellation of

|Assess seriousness|

Specificlocalizingl] Nolocaliziﬁgsigns/
signs and symptoms symptoms Meningeal signs
[ | Respiratory

Signs organ specific part of L distress
system involved Multiple organs or part of the Purpura

1 System involved Surgical abdomen
Tonsillitis, Septic shock
pharyng|t||s, UTl, etc URTI, LRTI, respiratory tract |
Probble bacterial with Gl system involvement Yes
aetiology | : Hospitalize

I [Probably viral aetiology]|
ecific antibiotic :

tShperapy |5\/mptomat|c therapy|
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symptoms arefor each child. Soin general, if the childisa
male and less than six months of age, or afemale less than
two years of age, a urine culture should be obtained to rule
out aurinary tract infection. Stool cultureisthereisblood
or mucusin the stoal, or if there'sgreater than 5 WBC'son
stool smear.

If the patient has respiratory symptoms the guidelines
therefore emphasise the importance of tachypnoea in the
diagnosisof childhood pneumonia, defined according to
the usual WHO criteria: In children <2 months: >60 breaths/
minute ,in children 2-12 months; >50 breaths/minute and in
children >12 months: >40 breaths/minute.

The best guide to distinguishing bacterial from viral
pneumonia s clinical acumen, and the Guidelines present
two well validatedclinical observations that should reduce
inappropriate antibiotic use in toddlers, while identifying
those children who do need antibiotics: in the preschool
child, if wheeze is present, primary bacterial pneumoniais
unlikely. Bacterial pneumonia tends to be associated with
pyrexia, dyspnoea, and tachypnoea; bacterial pneumonia
should be consideredin children up to 3 years of agewith a
temperature >38.5°C along with chest recession and
respiratory rate >50 per minute.”

The case for performing a chest x ray as part of the
investigation of a febrilechild with no respiratory signsis
dubious. The Guidelines suggest: if clinical signs are
present, X ray examination is not necessary to diagnose
pneumonia and in children in whom clinical recovery has
been satisfactory, repeat x ray examination serves no useful
purpose. ® Here the advice is simple and to the point: there
is no indication for any tests in a child with suspected
pneumoniain thecommunity.

Blood culture should also be obtained if the white count is
greater than 15,000. And that’s because we know that when
thewhite count isgreater than 15,000 we have ahigher rate
of bacteremia. I1t'sone way of being cost effective. Empiric
antibiotic therapy again can be linked with the issue of
white count and temperature. So that if the white count is
greater than 15,000 and the temperature isgreater than 39C
degrees give the antibiotic.

Some of us advocate initiating empiric antibiotics until we
have theresults of the 48 or 72-hour blood culture. It seems
that theinterval from the time of the blood draw to thetime
that we can consider them negative has decreased in time
over the last few years. That probably has to do with the
fact that we have better culture systems than we did in the
past. It now appears that with the newer systems they are
so accurate that we get agood idea by 48 hours. And if the
blood cultures are negative at 48 hours we can stop the
antibiotics, and if the child is doing well, consider sending
him home. Or treat them longer if they are not doing well
yet.
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Further investigationsif fever persists
Blood culture

Widal test

Liver function tests

Serological teststo antibodies such asfor Hepatitisvirus,
EBV,CMV, Brucdlosis, HIV etc.

Paul Bunnel test for infection mononucleosis
Mantoux test

Sputum examination

Auto antibody tests such as RA factor, ANA, ds DNA.
USG Abdomen

Biopsy of affected organ -liver, lymphnodes, bone
Marrow.

Total body CT or MRI scanning.

Antibiotics

Fever of unknown origin (FUO) is best defined as fever
without obvious source on initial clinical examination and
then classified into acute (illness of < or =1 week’s duration)
and prolonged (>7 to 10 days' duration). Aetiologically,
there is a marked overlap between acute and prolonged
FUO, and infectionsare major playersin both. Age, climate,
local epidemiology and host factors are the major
aetiological factorsthat should be considered in the choice
of definitive tests. Depending on age, serious bacterial
infections (including bacteraemia, meningitis and urinary
tract infection) occur in 3 to 20% of cases of acute FUO.
Prevention of mortality and sequel ae from these infections,
particularly bacteraemia and meningitis, is of particular
concern in acute FUO. An individualised approach, based
on clinical evaluation supplemented with screening and
definitivelaboratory teststo determine the need for empiric
antibiotic therapy and hospitalisation, seems to be the best
approach to acute FUO (athough thismay belessapplicable
to neonates and infants younger than 90 days, particularly
those aged 0to 7 days). The place of laboratory tests, empiric
antibiotic therapy and hospitalisation are important issues
that are likely to remain so for sometime.*® The appropriate
antibioticsfor achild lessthan 30 days of ageisampicillin
plus gentamicin. The ampicillin/gentamicin should cover
most of the pathogens at this age group. Newer regimens
include things using like cefotaxime and ampicillin. The
common denominator in both of these is the ampicillin
component and that’s because that component offers
coveragefor Listeriamonocytogenes. Listeriaisnot covered

Journal of Institute of Medicine 2005; 27: 46-51



An approach to achild with fever

by the cephal osporins alone. Ceftriaxone isnot used in this
age group, because it displaces bilirubin from its albumin-
binding sites, and so it can lead to kernicterus or jaundice.

Concluson

There are ample evidences to suggest that investigations
and antibiotics are not indicated in children under the age of
36 months if they do not have signs of serious bacteria
infection. Surveys also indicate that many physicians do not
agree with recommendations for venipuncture and bladder
catheterization in nontoxic febrile children, and that many
employ watchful waiting rather than empiric antibiotic
therapy. Surveys of parents note a preference for lesstesting
and treatment. More aggressive management may be
appropriatein febrile infants younger than three monthsold;
however, criteriahave been proposed to identify infants ol der
than one month who are at low risk for serious bacterial
infection. Because of widespread vaccination against
Haemophilusinfluenzaeinfection, Streptococcus pneumoniae
has become the cause of most cases of bacteremiain western
countries. However in developing countires these bacteria
are the major cauese of serious bacterial infection and it
should be remembered in choosing the antibiotics. Therisk
of serious bacterial infection is greater in younger children
and in those with higher temperatures and white blood cell
counts. These variations affect both cost and standard of
care. Future studies ng whether these strategies affect
patient outcomes would further elucidate their clinical
implication. Pediatric health care providers have a unique
opportunity to make an impact on parental understanding of
fever and itsrole in illness. There is poor compliance with
published practice guidelines in the management of febrile
infants and children among medical professionals. Future
studies are needed to evaluate educational interventions and
to identify the Types of medical care practicesfor fever.
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