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ABSTRACT

Background: Fever is defined as a rectal temperature of 100.4°F or more. It is a physiologic
response characterized by an elevation of body temperature above normal variation. Fever
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Received: 25 Nov 2022 ¢ of consultations in Pediatrics practice. Children with prolonged fever worry their parents and
First Revision: 03 Jun 2023 ¢ are a diagnostic challenge to pediatricians. Persistence of fever raises clinical queries towards
Accepted: 09 Jun 2023 :  diagnosis, especially in patients without identifiable focus. Children with a temperature of more
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at least 8 days of evaluation should be classified as having a “fever of unknown origin”. Most
fevers with unknown causes usually have atypical presentations of common ilinesses.

Case Presentation: We reviewed the case records of 9 children admitted to our pediatric ward
with prolonged fever episodes from December 2021 to October 2022. They were diagnostic
challenges for clinicians. In our cases, 2 children had scrub typhus, 1 was diagnosed with acute
lymphoblastic leukemia, and 1 had multidrug-resistant typhoid fever. However, 2 patients
remained with a fever of unknown origin. Three children were found to have coinfections
and diagnosed with enteric fever with other coinfections like dengue, leptospirosis, and
urinary tract infection. Cases 1, 2, and 9 had persistent fever despite appropriate antibiotics
therapy based on sensitivity patterns, hence a significant diagnosis challenge. Cases 3 and 6
had initial diagnostic deviations due to their atypical presentations, and both cases were
diagnosed as scrub typhus. After extensive evaluation, case 4 was diagnosed as malignancy
(acute lymphoblastic leukemia). Cases 5 and 7 posed a diagnostic challenge: The causes were
not found after extensive evaluation, and there was persistent fever after 10 days of admission.
Hence, they were diagnosed as “fever of unknown origin”.

Conclusions: A complete history and detailed examination are essential in evaluating pediatric
illnesses. We have found that there might be deviators during disease evolution. We should

Key Words: ¢ not settle with a single diagnosis until a good clinical response is achieved and also consider
Prolonged fever, ¢ alternative diagnoses or coinfections. Common causes of prolonged fever should be ruled out
Fever of unknown . first. Coinfections should also be considered if there is no clinical response to treatment in a
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Coinfections, Pediatrics : management of prolonged fever in the pediatric age group.
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Background

ever, defined as a rectal temperature of

100.4°F or more, is a physiological response

characterized by an elevation of body tem-

perature above normal [1]. Fever is one of

the common causes of medical consultation

in children, responsible for 15%-25% of con-
sultations in pediatrics practice [2]. Children with pro-
longed fever can worry parents and pediatricians alike.
The causes of fever can be classified under 4 main cate-
gories: Infectious, inflammatory, neoplastic, and miscel-
laneous causes. The exact duration of prolonged fever is
undefined. However, children with a temperature more
than 38°C (100.4°F) recorded by a healthcare profes-
sional without any determined reason after at least 8
days of evaluation should be classified as having a “fe-
ver of unknown origin” (FUO). When the initial physical
evaluation does not reveal any associated or distinctive
findings, and all laboratory values are inconclusive or
normal, the definitive diagnosis can be made only after
extensive evaluation and observation. Most fevers with
unknown causes usually are atypical presentations of
common illnesses [3-6]. Infections, connective tissue
conditions, and neoplasms are the 3 most frequent
causes of prolonged fever in children. The infectious dis-
eases are usually salmonellosis, tuberculosis, malaria,
rickettsia, and so on. The connective tissue disorder
commonly linked to prolonged fever is juvenile rheu-
matoid arthritis. The third most common cause of pro-
longed fever in children is malignancy. The persistence
of fever raises clinical queries towards diagnosis, espe-
cially in patients without identifiable cause. Here, we
present a series of children with prolonged fever who
presented as a diagnostic challenge.

Case Presentation

We reviewed the case records of 9 children admitted
to our pediatric ward with prolonged fever episodes
from December 2021 to October 2022 that were diag-
nostic challenges for clinicians. The demographic, clini-
cal, laboratory parameters and examination findings are
listed in Table 1.

Figure 1 displays a comprehensive overview and diag-
nosis of all our cases. Two children had scrub typhus, 1
acute lymphoblastic leukemia, and 1 multidrug-resistant
typhoid fever. However, two cases remained as FUO.
Three children were found to have coinfections and di-
agnosed with enteric fever with other coinfections like
dengue, leptospirosis, and urinary tract infection.
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Discussion

We described 9 children admitted to our pediatric
ward with prolonged fever. All cases were evaluated pri-
marily based on the clues given through history, physi-
cal examination, and routine investigations. First-line
investigations included complete blood count, acute
phase reactants (C-reactive protein), and urinalysis. In
addition, imaging studies like abdominal ultrasound
and chest radiographs were done as clinically indicated.
Further specific microbiological or pathological inves-
tigations were done on case-to-case basis. We started
on empirical antibiotics in patients suspected of bacte-
rial infections after taking blood and urine cultures and
sensitivity. Further screening for tuberculosis workup
like chest x-ray, Mantoux test, and gene-xpert has also
been done in suspected cases, especially those with a
history of significant contact with tuberculosis. Infective
workups for scrub typhus, enteric fever, leptospirosis,
and malaria were also done in cases of clinical suspicion.

Case 1 was a 14-year-old boy who presented with com-
plaints of high-grade fever, headache and abdominal
pain, loose stools, and non-bilious vomiting for 10 days.
In addition, there were complaints of headaches intermit-
tently for 10 days. This case had a history of travel, out-
side food consumption, and a history of playing in rain-
water. He was initially treated in another hospital with
a course of oral antibiotics, but the fever did not seem
to settle, and was referred to our hospital on day 10 of
fever. Examination revealed right hypochondriac tender-
ness and hepatosplenomegaly. The child was started on
empiric antibiotics of ceftriaxone and doxycycline. Initial
investigations showed raised transaminase levels, reac-
tive inflammatory markers (C-reactive protein [CRP] and
erythrocyte sedimentation rate [ESR]), and an elevated
Widal test titer. Hence, the child was continued on injec-
tion of ceftriaxone. An infective workup was also done,
and Leptospira IgM was reactive (32.94 Panbio units).
Although the initial blood culture and sensitivity showed
no growth of organisms, extended blood culture and sen-
sitivity showed significant growth of Salmonella typhi.
Hence a diagnosis of enteric fever and leptospirosis was
made. Workup for other infective etiologies was nega-
tive. There were still persistent high-grade fever spikes;
hence on day 8 of admission, the child was started on
oral azithromycin. Hence on day 10 of admission, antibiot-
ics were escalated due to the persistence of fever spikes
to IV ofloxacin according to sensitivity pattern. The fever
subsided within 48 hours on day 12 of admission, and the
child was discharged with oral ofloxacin to be continued
for 5 more days.
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Figure 1. Diagnostic data

Case 2 had a similar picture to case 1. She was a
13-year-old girl, referred with complaints of high-grade
fever, vomiting, abdominal pain for 12 days, and occa-
sional complaints of high-colored urine. On examina-
tion, right hypochondriac, and epigastric tenderness
were present. The child was initially treated in an out-
side hospital with oral fluoroquinolones and continued
with oral azithromycin. However, fever episodes persist-
ed even after 3 days of initial management. Hence child
was evaluated extensively, and investigations revealed
raised transaminase levels, reactive inflammatory mark-
ers (CRP and ESR), and an elevated Widal test titer. An
infective workup was also done, and Leptospira IGM
was reactive. On day 6 of admission, Given persistent
fever spikes, intravenous ceftriaxone was started. In ad-
dition to that, COVID-19 RT-PCR, real-time reverse tran-
scription polymerase chain reaction (RT-PCR) was also
reactive. Hence, she was diagnosed with leptospirosis
and enteric fever with COVID-19 infection, and the child
responded to the treatment and became afebrile from
day 10 of admission.

Cases 1 and 2 had persistent fever episodes despite
appropriate antibiotic therapy based on sensitivity pat-
terns, which was a significant challenge. Apart from
serological evidence, the modified Faine’s clinical crite-
ria confirmed leptospirosis in both cases. Leptospirosis
coinfection is more common with pathogenic agents
causing dengue, malaria, and scrub typhus [7], and re-
cently coinfection has also been observed with corona-

Scrub Typhus
Multi Drug Resistant Typhoid

B Urinary Tract Infection
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virus [8]. However, coinfection with Leptospira and Sal-
monella is rare [9]. In a study conducted by Parker et al.
to determine the prevalence of coinfections from 100
fever cases, there was only one coinfection with lepto-
spirosis, typhoid, and malaria [10].

Cases 3 and 6 had initial diagnostic deviations due to
their atypical presentations. Case 3 was a 10-year-old
boy presented with 12 days of fever along with arthri-
tis and left ankle swelling. The swelling was unilateral
and associated with tenderness. Initially, a clinical suspi-
cion of acute rheumatic fever and reactive arthritis was
made. Autoimmune workup was also done and found
to be negative. Inflammatory markers (ESR and CRP)
were mildly elevated; ASO titers and ANA were non-
reactive. Because of thrombocytopenia at admission,
scrub typhus serology was done, which turned posi-
tive. The child was started on oral doxycycline, and his
fever defervescence started on day 4 of admission, on
day 16 of his illness. Reactive arthritis, as in numerous
infectious diseases, is still a potential localization with
scrub typhus and may be mistaken for septic arthritis.
Monoarthritis is a rare presenting feature of scrub ty-
phus, and to our knowledge, only one pediatric case has
been previously reported in India [11].

Case 6 was a 9-year-old girl who presented with com-
plaints of fever for 10 days and swelling behind the right
postauricular region for 10 days. On examination, the
child was febrile with an ulcer with a white base mea-
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suring 1x1 cm beneath the ear lobe. Usually, a typi-
cal eschar starts with a primary papular lesion, which
eventually becomes a black ulcer with central necrosis.
However, the appearance of this lesion was atypical,
presenting an ulcer with a white base. Due to the site of
the lesion and onset of eschar associated with fever, we
suspected scrub typhus. Hence, scrub typhus serology
was sent, which turned out to be reactive. The child re-
sponded well with oral doxycycline drug, and fever de-
fervescence started on day 6 of admission. Eschar is the
most helpful diagnostic evidence and is pathognomonic
for Orientia tsutsugamushi. However, it is only present
in fewer than 10% of patients in the Indian subconti-
nent. Clinical and laboratory characteristics of scrub ty-
phus are non-specific [12]. Scrub typhus is commonly
underdiagnosed in India due to the disease’s non-spe-
cific presentation, the lack of eschar, and the scarcity of
confirming diagnostic testing [13]. Hence, it is important
to recognize various clinical presentations of scrub ty-
phus, which will aid in prompt diagnosis and treatment.
Failure to do so can result in serious complications [14].

In case 4, a 12-year-old boy presented with a fever for
1 week and weight loss for 2 months. On examination,
the child had hepatosplenomegaly, and blood inves-
tigations showed bicytopenia with normal peripheral
smear, and CRP was elevated. Initial differential diagno-
ses included acute infectious illnesses (typhoid, malaria,
and tropical diseases), acute viral illnesses, viral hepati-
tis, Epstein—Barr virus (EBV), and tuberculosis (TB). TB
workup was negative, and the blood culture was sterile.
Uric acid, phosphorous, and calcium were normal. Be-
cause of suspicion of hemophagocytic lymphohistiocy-
tosis (HLH), further workup was done with serum fer-
ritin and fibrinogen, which ruled out HLH. Viral panel
studies were also done, which ruled out viral etiology.
Given persistent bicytopenia, hematological malignancy
was suspected. Bone marrow aspiration was done as a
next step which showed evidence of blast cells. Flow cy-
tometry confirmed the diagnosis of T-cell acute lympho-
blastic leukemia. Bone marrow evaluation is important
to peripheral smear blood analysis since some patients
do not have circulating peripheral blast cells [15]. Chil-
dren with leukemia frequently present with non-specific
symptoms of illness, such as fever and fatigue. Fever is
the most prevalent and obvious sign of infection. Acute
lymphoblastic leukemia (ALL) comprised 77% of child-
hood leukemia cases and was the first widely prevalent
malignancy to be proven to be treatable [16].

In case 8, a 12-year-old boy presented with high-grade
fever, headache, and vomiting, which was non-bilious
for 1 week, and there were no significant findings in the
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examination. Along with baseline investigations, a blood
culture was sent, and the child was started on empirical
antibiotics (injection of ceftriaxone). C-reactive protein
was non-reactive, and another infective workup was
also normal. During the initial treatment, the boy had
no clinical response even with 5 days of empirical anti-
biotics administration, and the blood culture and sensi-
tivity turned out to be sterile. The child persistently had
a high-grade and intermittent fever, even 1 week after
hospital management. Hence with clinical evidence and
after suspecting multi-drug resistant typhoid, the child
was further upgraded from antibiotics to intravenous
azithromycin. The child demonstrated clinical response
well, and the temperature gradually subsided. Fever de-
fervescence started on day 6 of hospitalization.

Case 9 was a 3.5-year-old girl who had the longest
hospital stay in our series. She initially presented with
complaints of high-grade fever, vomiting with abdomi-
nal pain for 6 days, and examination findings revealed
hepatomegaly. The child had an initial provisional diag-
nosis of Dengue fever with positive serology and was
managed symptomatically. However, the child contin-
ued febrile with high-temperature spikes during the
hospital stay. Although blood culture and sensitivity
were sterile, urine culture showed significant growth of
Klebsiella, and hence we upgraded antibiotics (amikacin
and piperacillin+tazobactum) according to the sensitiv-
ity pattern. However, the repeated urine culture was
sterile. Also, fever spikes continued to persist. Hence,
we proceeded with an evaluation with bone marrow
culture, which showed growth of Salmonella. The child
was started ceftriaxone, based on the sensitivity pattern
to which she responded by day 7. Fever episodes began
to subside within 48 hours of antibiotic therapy, and fe-
ver defervescence started on the second week of the
hospital stay.

When a child exhibits considerable pyrexia without lo-
calizing symptoms in endemic locations, typhoid fever
should be considered a differential diagnosis. Typhoid
fever should be promptly diagnosed by maintaining a
high index of suspicion. In some circumstances, the clin-
ical picture may deviate greatly from the typical typhoid
presentation [17].

Case 5 was a 13-year-old boy presented with com-
plaints of low-grade fever for 1 week and vomiting for
3 days. Examinations revealed pallor and hepatospleno-
megaly, and the child was also sick looking due to poor
oral intake. After performing all relevant baseline inves-
tigations and with clinical suspicion of enteric fever, a
blood culture was sent, and the child was started on
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Fever > 100.49F persistent for more

than 1 week

Complete history and Physical —_—

Examination

No Clinical Focus

Proceed with baseline investigations
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Positive findings or clinically obvious
focus

Appropriate diagnostic testing and
management based on etiology

along with:
e Complete blood count
e Inflammatory Markers — C-reactive protein, erythrocyte sedimentation rate
e Urinalysis + culture
e Blood culture and sensitivity
e Chest radiography, if indicated

Liver function tests

Purified protein derivative (Mantoux) if positive contact history

Categorize into most likely cause: infection,
inflammation, neoplastic, and miscellaneous

Liver Function Test:
fever with transaminitis

Yes

Infectious: enteric fever, leptospirosis, scrub typhus
Dengue fever

Viral infection (Epstein Bar virus, Cytomegalovirus)
Rheumatologic (Systemic Lupus Erythematosus)
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Clues not present and fever still persists:

Viral markers

Lumbar puncture

Specific diagnostic procedures
Bone marrow biopsy,
Biopsy of skin lesions or LN

Diagnostic clue

Yes

Confirmed diagnosis

Figure 2. Proposed algorithm for evaluating prolonged fever without focus

empirical antibiotics of ceftriaxone. Fever episodes did
not resolve after 48 hours of treatment, and the blood
culture was reportedly sterile. As part of further evalu-
ation, infective workup with scrub typhus, dengue se-
rology, and malaria were normal. COVID-19 RT-PCR and
H1N1 were performed, and the results were normal.
The child continued to have high-grade intermittent
fever episodes after 9 days of hospital stay. Later, vi-
ral studies and autoimmune workups were also done,
which also turned normal. Even after extensive evalu-
ation, the child had high-grade intermittent fever epi-
sodes 9 days after a hospital stay. Hence, we made the
diagnosis of FUO.

 —

Still not present

Antinuclear antibody test, rheumatoid factor
Lactate dehydrogenase, serum ferritin
Extended blood culture and sensitivity

Fever of
unknown
origin (FUO)
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Case 7 was a 13-year-old girl who presented with
complaints of fever, headache, and myalgia for 1 month
with no significant examination finding and no focus.
Tuberculosis was initially suspected, because there was
a history of weight loss over the last 1 month. The child
was admitted for further evaluation, and fever patterns
were recorded during the hospital stay. The chest x-ray
was normal, and the Mantoux test was negative. Gene-
Xpert was sent, which also turned out to be negative.
Further investigations and blood cultures were sent,
and the child was started on empirical ceftriaxone anti-
biotics. However, the child continued to have fever epi-
sodes even after 48 hours of antibiotic therapy. Blood

257
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culture reports showed no growth of organisms. As
part of further evaluation, all relevant infective workups
were also done and found to be negative. The child con-
tinued to have low-grade fever spikes after 1 week of
hospital admission. Since the child had a fever for more
than 3 weeks and no cause was found even after 1 week
of evaluation, we diagnosed it as a fever of unknown
origin. Cases 5 and 7 posed a diagnostic challenge in
which the causes were not found after extensive evalu-
ation, and the fever persisted even after 10 days of
admission and management. They had spontaneous
resolution of fever without the achievement of a spe-
cific diagnosis. Consequently, the diagnosis of FUO was
given. The fever patterns and frequency can sometimes
aid in diagnosis. Children with recorded temperatures
of more than 38°C (100.4°F) by healthcare profession-
als and for whom the reason could not be determined
after at least 8 days of assessment should be classified
as having FUO. However, most illnesses resulting from
FUO lack a typical fever pattern. In addition to a thor-
ough history and physical examination, the evaluation
of FUO calls for a few screening laboratory tests, addi-
tional laboratory work, and imaging work based on the
history, abnormalities found during the examination,
or preliminary screening tests. fevers with unexplained
causes are usually uncommon manifestations of com-
mon illnesses. Since there are initially no associated or
specific physical examination findings, and all laboratory
results are negative or normal, the definitive diagnosis
can only be made after prolonged observation in some
cases. Even after extensive investigation, the reason for
the fever is still unknown in up to 25% of children with a
persistent fever [18].

Conclusion

¢ A thorough history right from antenatal period, im-
munization status of children, and detailed examination
are essential in pediatric febrile illnesses.

e Common causes of prolonged fever in children com-
prise infections, connective tissue disorder, and malig-
nancy.

¢ Epidemiological factors like seasonal variations and
endemic areas of disease prevalence exposure to wild
animals should be considered while evaluating infec-
tious causes.

¢ If a patient is not clinically responding to treatment,
it could be due to antibiotic resistance or suspected
coinfections. Antimicrobial drugs should empirically not
be used as they may obscure the diagnosis.

Journal of Pediatrics Review

* We have found that there might be deviators during
disease evolution. We should not stay with a single diag-
nosis until a good clinical response is achieved and also
consider alternative diagnoses or coinfections.

¢ A practical, systematic, and stepwise approach (Fig-
ure 2) can be helpful in assessing and managing pro-
longed fever in children.
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