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ABSTRACT

Introduction: The disease spectrum of dengue, scrub typhus and
typhoid presenting as acute febrile illness is often a diagnostic
dilemma to the clinician. The purpose of this study is to compare the
clinical features and laboratory parameters of children suffering from
typhoid, dengue and scrub typhus and use these parameters in early
identification of scrub typhus before conclusion is made from
serological diagnosis.

Methods: A retrospective observational analytical study was
conducted among children presenting with acute febrile illness in a
tertiary care level hospital. Over the period of one year 113 cases
were identified of which 39 were dengue, 44 were typhoid and 30
were scrub typhus.

Results: The mean age of the children was 7.45 £ 2.98 years, median
was eight with an interquartile range of six to ten years. The male to
female ratio was 1.3:1. Symptoms of vomiting (61.54%), headache
(46.15%) and hepatomegaly (47.37%) were significantly higher
among children with dengue fever. A significantly higher number of
children with scrub typhus fever had temperature above 40°C. The
incidence of low haemoglobin, raised C reactive protein, raised ALT
and low albumin levels were significantly higher in them. Children
with acute febrile illness having temperature > 40°C, absolute
neutrophil/lymphocyte ratio > 2 early in the illness were more likely
to suffer from scrub typhus with relative probability ratio (RPR) of
25.68 and 10.57 respectively (p < 0.001). Children with WBC
< 5000/mm3 were more likely to be suffering from dengue with RPR
of 10.60 (p < 0.001).

Conclusion: Children with acute febrile illness with temperature
> 40°C and absolute neutrophil/lymphocyte ratio > 2 early in the
illness were more likely to be suffering from scrub typhus.
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INTRODUCTION

The burden of infection in our country is quite high
and leads to high child mortality. Lately there has
been resurgence of vector borne infections like
dengue and scrub typhus. Scrub typhus is the most
common re- emerging rickettsial infection in India
and is being reported from southern districts of
West Bengal and Eastern India.'-> The disease is
prevalent all over India.® Studies in southern part of
India report a seroprevalence of 15 to 40% in
general population.”® In a multi-centric study of
etiology of acute undifferentiated fever in India,
16% was diagnosed as dengue, 35% as salmonella
infections and 10% as scrub typhus. Among the
other illnesses were malaria 17%, bacteraemia 8%,
leptospirosis 7%, and chikungunya 6%.° In a
similar study from southern India among adults
dengue was 43.5% followed by enteric fever at
4.61% and scrub typhus at 0.15% among others.!?
It is also noteworthy that 29.9% had undiagnosed
fever. With the rise in incidence of scrub typhus it
is difficult to differentiate the cause of acute febrile
illness from typhoid and dengue due to similar
presentations. Previous studies have reported on
clinical scores to differentiate between dengue and
scrub typhus.!l'2 A study from Thailand in adults
differentiating between scrub typhus and dengue
reported increased association of hemorrhagic
manifestation, low platelet and low white blood cell
count with dengue.!® An eschar, which is supposed
to indicate scrub typhus, is not always found.'*
However studies differentiating scrub typhus from
dengue are limited among paediatric patients and
hence the following study was planned. The
purpose of this study was to compare the clinical
features, laboratory parameters in children suffering
from typhoid, dengue and scrub typhus and
determine whether the findings of scrub typhus
were similar to those of typhoid fever and dengue
fever and to determine any combination of clinical
and laboratory investigations that will help in early
identification of scrub typhus before serological
diagnosis is available

METHODS

This is a prospective observational descriptive
study conducted in the Paediatric ward of our
hospital over a period of one year from August
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2018 till August 2019. Research approval was
taken from the institutional ethics committee. All
children with acute febrile illness under 12 years
admitted to the paediatric ward from the outpatient
and emergency department were clinically
assessed. Daily temperature was monitored in the
ward and the associated symptoms and signs were
recorded in the history sheets. Lymphadenopathy
was documented if the size of nodes were greater
than 2 cm in diameter. Hepatomegaly and
splenomegaly were documented clinically and on
ultrasound-based on organometric data.'> Blood
smears and vacutainers of blood were collected
from study participants to carry out diagnostic
assays. Blood and urine culture were done as
indicated to rule out other infections. Malaria was
diagnosed using rapid diagnostic tests (RDT) and
microscopy. Dengue, typhoid, and scrub typhus
infections were identified using rapid diagnostic
test kits and ELISA on or beyond five days of fever.
Blood was also collected for assessment of their
liver and kidney function. The inclusion criteria
included children with positive serology for
typhoid, scrub or dengue. We excluded children
with co morbid conditions like congenital heart
disease, thalassemia, asthma, etc. and suffering
from dual infections. At discharge, when a definite
diagnosis of the illness was established, the case
details were recorded in the proforma maintaining
confidentiality of record. Consent was taken from
the caregiver of the child before discharge. Based
on serological diagnosis they were divided into
three groups.

Data was entered and analysed using SPSS version
22. The means, SD medians, interquartile range,
frequencies and percentages were calculated for
parametric and non- parametric variables. The
Kruskal Wallis and ANOVA test was used to
compare non-parametric and parametric continuous
variables across three groups. The Fisher’s exact
and chi square test with crosstabs was used to
compare categorical variables. Multivariate
analysis was performed in STATA® v 16.1 using
multinomial logistic regression analysis in which
the relative risk/probability ratios of significant
variables were compared among three groups.
Statistical significance was set at p < 0.05.
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Comorbid factors like
thalassaemia
Co infection

RESULTS

Twelve hundred children were admitted with acute
febrile illness. Eighty-four patients were positive

for malaria. One hundred

children tested positive for dengue, typhoid and
scrub typhus by either RDT or ELISA or both tests.

Screening Inclusion criteria: Exclusion criteria:
*  Children <12 yrs with acute ¢
febrile illness (n=1200)
Enrollment Assessed for eligibility (n=128) PUN——
Excluded (n=15)
—_—> *  Comorbid (n=10)
* Co infection (n=5)

Allocation Participants (n=113) divided into 3 groups based on diagnosis

¢ Scrub typhus (n=30)
* Dengue (n=39)
* Typhoid (n=44)

Figure 1. Our prospective study flowchart

Of them, ten children were excluded due to co-

and twenty-eight

Table 1. Our prospective study flowchart

morbid conditions. Five children tested positive for
more than one infection. Out of remaining 113
children, 39 tested positive for dengue by either
RDT or ELISA, 44 tested positive for typhoid by
ELISA specific for typhoid IgM. Thirty were

Clinical characteristics Typhoid fever Scrub typhus Dengue X? p value
N=44 N=30 N=39
Age in years, median (IQR) 8(5;,9) 8(6.5;11) 8 (6; 10) 4.61 0.1
Males, n (%) 28 (63.64) 18 (60) 18 (46.15) 2.76 0.25
Fever duration before first visit in 5(5-6) 6 (5-7) 4 (3-5) 36.62  <.001
days, median (IQR)
Cough, n (%) 14 (31.82) 8 (26.6) 3(7.69) 7.47 <.05
Skin rash, n (%) 9 (20.45) 10 (33.3) 4 (10.26) 5.49 0.06
Vomiting, n (%) 8 (18.18) 14 (46.74) 24 (61.54) 16.70  <.001
Headache n (%) 2 (4.55) 12 (40) 18 (46.15) 20.37  <.001
Loose stool n (%) 2 (4.55) 4(13.3) 6 (15.38) 2.88 0.24
Constipation n (%) 12 (27.3) 4(13.3) 2 (7.69) 6.48 <.05
Abdominal pain n (%) 49.1) 1(3.33) 6 (23.08) 2.84 0.24
Cervical lymphadenopathy, n (%) 12 (27.27) 8 (26.67) 6 (15.79) 1.96 0.37
Hepatomegaly, n (%) 2 (4.55) 6 (20) 18 (47.37) 31.31 <.05
Splenomegaly, n (%) 2 (4.55) 8 (26.67) 0(0) 13.74  <.001
Hepatosplenomegaly 10 (22.73) 8 (26.67) 6 (15.79) 1.39 0.5
Body Temperature in °C, mean (SD)  39.24 (0.84) 39.68 (0.64) 39.1(0.9) <.01
Body Temperature > 40°C, n (%) 4.1 16 (53.3) 7 (17.95) 2036 <.001
Fever duration in days median (IQR)  6.00 (6.00; 7.50) 11.0 (9.00;11.0)  5.00 (5.00;6.00) 45.13 <0.001
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Figure 2. Box plot showing WBC and platelet count in scrub typhus (1), dengue (2) and typhoid fever (3)

positive for scrub typhus by ELISA specific for
scrub typhus IgM.

The mean age of the children was 7.45 + 2.98
years, median was eight with interquartile range of
six to 10 years. The male to female ratio was 1.3:1.
The children were grouped into three groups on the
basis of their diagnosis: scrub typhus (30), dengue
fever (39) and typhoid fever (44). The mean age of
children with scrub typhus was 7.63 + 2.97 years,
typhoid was 6.85 + 2.86 years and dengue was 8.15
+ 2.75 years (p < 0.001). There was male

preponderance across all diseases but was not
statistically significant. The children with dengue
sought medical care earlier than scrub or typhoid (p
< 0.01). The duration of fever from onset till the
day fever subsided was the most among children
with scrub typhus who had a significantly longer
duration of fever for 11 days compared to six days
in typhoid and five days in dengue (p < 0.05) as
shown in Table 1.

There were certain features like eschar in eight
(28.5%), neck rigidity in six (20%) and cranial

Table 2. Comparison of laboratory parameters in typhoid fever, scrub typhus and dengue

Variables for laboratory Typhoid fever Scrub typhus Dengue p value
parameters N=44 N=30 N=39
Duration from fever to CBC (days), 6 (5;7) 7 (6; 8) 5(4;5) <0.001
median (IQR)
Hemoglobin gm/dl median (IQR)  10.5 (10.0; 11.8) 10.4 (9.90; 11.1) 11.4 (11.2; 12.5) <0.001
HCT % median (IQR) 31.5 (30.0; 36.2) 31.2 (29.9; 33.0) 35.4 (33.6; 37.4) <0.001
WBC/mm?,median (IQR) 7200 (5700; 10400) 7800 (6200 - 10800) 4200 (3650; 5250) <0.001
ANC: ALC mean (SD) 1.13 (0.64) 2.47 (1.11) 1.17 (0.96) <0.001
Atypical lymphocytes > 5%, n (%) 2 (4.55) 6 (20) 3(7.69) 0.082
PLT x10%/mm?3, median (IQR) 200 (160 - 265) 180 (100 - 270) 100 (68-155) <.001
PLT<100 x103/mm?3,n (%) 0(0) 2 (6.67) 18 (46.15) 0.000
BUN in mg/dl, median (IQR) 19 (13 - 25) 22 (21 -26) 22 (19 - 29) 0.46
Cr in mg/dl, median (IQR) 0.7 (0.6 - 0.8) 0.8(0.6-1) 0.8(0.7-0.9) 0.61
AST in U/l, median (IQR) 60 (32 - 98) 66 (45 - 111) 112 (98 - 176) 0.15
ALT in U/l, median(IQR) 22 (14 - 46) 64 (39 - 86) 73 (30 - 126) 0.04
Albumin g/dl, median (IQR) 4.50 (4.50; 4.60) 3.70 (3.50; 3.70) 4.25 (4.10; 4.50) <.001
CRP m/dl median (IQR) 36.5(5.74; 40.6) 45.0 (7.77; 59.0) 8.50(7.30; 10.0) 0.013
ANC: absolute neutrophil count; ALC: absolute lymphocyte count; PLT: Platelet; Cr: creatinine; AST- aspartate
J Nepal Paediatr Soc Vol 40 Issue 2 May-Aug 2020 96
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Table 3. Multinomial logistic regression model comparing scrub typhus fever and dengue with typhoid fever as
reference/base category

Variable Unit of change Scrub typhus Dengue
RPR CI (95%) p value RPR CI(95%) p value
Body temperature BT <40 vs BT > 25.68 4.11-160.52 <0.001 2.12 0.33-13.46 0.43
40°C
WBC <5000 vs > 5000/ 0.73 0.08-6.42 0.78 10.60 2.98-37.72 <0.001
mm?
Neutrophil/ <2vs>2 10.57 2.55-43.87 <0.001 1.11  0.27-4.58 0.88
lymphocyte ratio
CRP <10 vs > 10 mg/dl 0.44 0.11-1.77 0.25 248  0.82-7.48 0.11

nerve involvement in two (6.67%) children with
scrub typhus. Symptoms like vomiting (61.54%),
headache (46.15%) and hepatomegaly (47.37%)
were significantly higher among children with
dengue fever (Table 1). There was significant
difference in the mean body temperature among
different groups with significantly higher number
of children with temperature > 40°C in scrub
typhus fever. The incidence of hepatomegaly was
significantly higher among children suffering from
dengue. Hepatosplenomegaly though higher in
scrub typhus was not statistically significant.
Splenomegaly was not found in dengue.

The laboratory investigations suggest that
haemoglobin concentration was significantly lower
in scrub typhus and typhoid infection. Haematocrit
was significantly higher in children with dengue
(Table 2). The WBC count is lower in dengue than
the other groups. The absolute neutrophilic count to
absolute lymphocyte count ratio is significantly
higher among children suffering from scrub typhus
though the WBC count remains in the normal
range. The median (IQR) platelet count was
significantly lower among children suffering from
dengue and 46.15 % children reported to have
platelet count of < 100 x 103/mm? (p < 0.001). The
median (IQR) of C reactive protein in children with
scrub typhus was 45.0 (7.77; 59.0) which was
significantly higher than 36.5 (5.74; 40.6) in
typhoid and 8.50 (7.30; 10.0) in dengue (p < 0.05).
The albumin level in scrub typhus was significantly
lower than in the children with typhoid fever and
dengue (p = 0.006). The transaminase levels were
raised in all three groups with statistically

J Nepal Paediatr Soc Vol 40 Issue 2 May-Aug 2020

significant rise in alanine amino transferase (ALT)
in scrub typhus.

We highlighted the findings in Table 1 and 2 that
suggested significance of < 0.05 thus rejecting our
above hypothesis that the findings in scrub typhus
are similar to typhoid and dengue fever. Despite
statistically significant differences many individual
clinical or laboratory variables were poor
discriminators between the diseases, early in the
illness. We wanted to know whether the findings in
scrub typhus will help in early diagnosis of the
illness. Multinomial regression analysis was
performed on only 100 out of 113 patients due to
missing data. Children with acute febrile illness
having temperature > 40°C absolute neutrophil/
lymphocyte ratio > 2 early in the illness were more
likely to suffer from scrub typhus with relative
probability ratio (RPR) of 25.68 and 10.57
respectively (p < 0.001). Children with WBC <
5000/mm3 were more likely to be suffering from
dengue with RPR of 10.60 (p < 0.001). (Table 3)
Children with low CRP were more likely to have
dengue and less likely to suffer from typhoid fever
or scrub typhus but was not statistically significant.

DISCUSSION

This study was undertaken primarily to help us
differentiate scrub typhus from typhoid and dengue
till the serological diagnosis is awaited. Often
specific signs of scrub like eschar are not
visible.®1%17 The dilemma differentiating typhus
from typhoid dates back to 1853 since the
publication in Boston surgical and medical journal
when its presentation was thought to be two
different manifestation of a single disease.'® We
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noted that dengue fever is marked by significant
vomiting and hepatomegaly previously reported in
a comparative study of dengue with scrub typhus in
Thai children, though they noted significant
hepatomegaly with scrub typhus.!” The fact that
none had splenomegaly has been reported in a
study from South India that compares severe
dengue with scrub typhus in children and states that
almost ninety percent of children presented with
significant hepatomegaly and none had
splenomegaly.?”

Low WBC and low platelet count seen in dengue
fever has been reported by several studies but they
were not able to significantly differentiate scrub
typhus from dengue.'320 All our cases except one of
dengue were primary cases and none of them had
bleeding manifestation. Only one of them suffered
from hypotension. Haemoglobin and albumin level
were significantly lower in scrub typhus as reported
previously.?l:?2 The low serum albumin level
though documented, but the timing of investigation
in the illness varied. Moreover low serum albumin
is an indication of severity of the illness due to
complication? so its role in early diagnosis has to
be further studied. The serum aspartate and alanine
transaminase levels were raised across all three
diseases as previously noted in studies.!>!° A
significantly raised C reactive protein is found in
scrub typhus which is however lower than the mean
value of 76.05 = 68.416 reported in an
observational study from India.?* It was noted that
CRP levels in scrub typhus at initial presentation
was often low but would be high subsequently if
left untreated explaining the wide IQR.

The clinical spectrum of the three diseases was not
helpful in predicting scrub typhus except the high
rise of temperature that was seen in these children
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