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Risk Factors and Clinico-laboratory Characteristics
of Scrub Typhus in Children Admitted to a Tertiary
Pediatric Hospital of Nepal
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ABSTRACT

Backgrounds: Scrub Typhus is a re-emerging illness with considerable morbidity and mortality and affected
children have nonspecific sign symptoms. This study was conducted to find out the risk factors, clinical characteristics
and laboratory profile and treatment outcome of scrub typhus among the children admitted in tertiary level pediatric

hospital for febrile illness.

Methods: A case control study was conducted among hospitalized children with acute febrile illness in a government
pediatric referral hospital of central Nepal for two years (2021 to Sept 2023), who were tested using Scrub Typhus
Antibody Rapid Test Kit.

Results: We recruited 137 participants, comprising 68 cases of scrub typhus and 69 controls who had fever as a
presenting complain, tested negative for scrub typhus and are matched with case in terms of age, gender, place of
residence, and most importantly devoid of chronic health issues like leukemia, solid tumor, tuberculosis or kala-
azar. Almost all cases i.e. 98.5% (n=67) had fever which is followed by abdominal pain 19.1% (n=13), headache
11.8%(n=8), vomiting 10.3%(n=7) and abdominal distension 8.8%(n=6). Hepatomegaly was commonest
finding among scrub typhus positive cases comprising 50% (n=34) followed by lymphadenopathy 29.4% (n=20),
splenomegaly 27.9% (n=19), eschar 17.6% (n=12) and rashes 10.3% (n=7). Cases having thrombocytopenia and
leukocytosis were 51.5% (n=35) and 32.3% (n=22) respectively. Among scrub typhus cases, 17.6% (n=12) needed
pediatric intensive care, 20.6% (n=14) had some sort of complications (i.e., meningitis, acute kidney injury, septic
shock, acute respiratory distress syndrome), 46.3% (n=31) became afebrile within 24 hours of therapy, 29.8%
(n=20) needed 48 hours to become afebrile. There were about 80% cases with the habit of taking naps on the
ground. Those who reside other than cemented houses were with an increased risk factor of about 72%. Those who
were not having good beds were at an increased risk factor of almost 100%. There were 62% of cases with bushes
near their home and about 100% cases where they store animal fodder in their home. There were 63% who have any

sort of animal in their bedroom.

Conclusions: Engaging in agricultural work like working on fields, planting and livestock, working with bare
hands/ feet, and having naps on the ground and living in houses made of mud dung and wood are the risk factors
for the scrub factor. Fever, lymphadenopathy, hepatomegaly, splenomegaly are the common signs and symptoms and

thrombocytopenia and increased levels of creatinine are the significant laboratory finding of scrub typhus in children.
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INTRODUCTION trombiculid mites, possibly Leptotrombidium deliense®.
People engaging in outdoor activities and farmers are
at a higher risk of being in contact with scrub typhus
as mites are widely distributed in different types of
vegetation e.g., forests, rice paddies and plantations®.
Affected children usually present as a nonspecific febrile

Scrub Typhus, a mite borne zoonosis endemic in the so
called tsutsugamushi triangle, is a re-emerging illness in
the tropics with considerable morbidity and mortality."?
The causative organism, Orientia tsutsugamushi, is
transmitted to humans by the Chiggers bite of the
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illness with about 40% of typical eschar.’ This disease is
most common in resource limited settings such as rural
areas.® There are several studies from Nepal, done for
clinic-laboratory characteristic along with therapeutics
of Scrub typhus, many of them including pediatric
population. However, there is limited knowledge
regarding underlying risk factors for Scrub typhus in
Nepalese context. This study aims to determine the risk
factors, clinical characteristics and laboratory profile
and treatment outcome of scrub typhus among the
acute febrile illness children attending in a pediatric
referral hospital of central Nepal.

METHODS

An unmatched case- control (1:1) study was conducted
among hospitalized children with febrile illness. Patients
with or acute fever with suspicion of scrub typhus in a
government pediatric referral hospital of central Nepal
for two years starting from Sep 2021 to Sep 2023. We
recruited 137 children less than 14 years of age over the
period of 2 years presenting with acute fever of more
than 4 days after excluding other obvious systemic or
local causes of fever (such as respiratory tract infection,
urinary tract infection, abscesses, cellulitis, etc.)
through clinical examination. Single Blood samples were
collected from the hospitalized patients suspected of
scrub typhus, presenting with acute febrile illness. The
IsM antibody to Orientia tsutsugamushi was detected
by using Scrub Typhus Antibody Rapid Test Kit, Qingdao
Hightop Biotech Co Ltd. China

To assess the risk factors associated with the disease, a

case-control study was conducted among the children
admitted in Hospital. Febrile children who were positive

RESULTS

for O. tsutsugamushi IgM or I1gG were considered cases,
whereas children who were seronegative for IgM and
IsG were considered controls. Age and geographical
area matched controls with 1:1 were selected from the
children whose Scrub typhus serology is negative. Chronic
health issues like Leukemia, solid tumors, tuberculosis,
Kala azar were ruled out prior to enrolling in control
group. Information on demographic characteristics,
occupation, living environment, leisure activities, and
sanitation/hygiene practices was collected from cases
and controls using a pre-designed pro forma. Cases
and controls were also questioned about exposure to
domestic animals.

Written informed consent from the guardian/ caretaker
for each patient and assent for children of 7 to 14 years
was obtained prior to their enrollment in the study.
During the time of admission, a structured questionnaire
was administered to assess the demographic variables of
the patients who consented to the study. In addition,
clinical characteristics, laboratory test results and
risk factors were recorded for the patients who were
enrolled in the study. This study was approved by the
Institutional Review Board of the Kanti Children’s
Hospital, Kathmandu, Nepal. The collected data were
entered in Epi info 3.5 from CDC and exported to STATA
15. The association between the different demographic
variables and the scrub typhus was determined using the
chi square test, frequency distribution and univariate
logistic regression analysis. Significant variables from
the univariate logistic regression analysis were selected
for the multivariable logistic regression analysis. Odd
ratios were subsequently calculated, and the exposures
found to be significant (P<0.05) were incorporated into
a binary logistic regression model.

Figure Showing the flow chart of Cases and controls.

Cases recruited
N=70

2 cases excluded
2 cases - IgM
not done

Controls
recruited
N=76
7 controls excluded
4- 1gG positive
3- IgM and IgG
not done

Cases analyzed
N=68

Control analyzed
N=69

There were 137 participants in our study. Among them, 68 were cases and 69 were controls. The sociodemographic

profile of the participants is shown in table 1.
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Table 1. Demographic profile of participants.

Variables Case(N=68) Frequency (%) Control(N=69) frequency (%) P value
Gender 68 (49.6) 69 (50.4)

Female 22 (43.1) 29 (56.9) 0.241
Male 46 (53.5) 40 (46.5)

Age

Less than 5 years 33(45.83) 39(54.17) 0.303
Above than 5 years 35(54.69) 29(45.31)

Residing

From Kathmandu 65(55.56) 52(44.44) 0.001
Outside Kathmandu 3(15.00) 17(85.0)

Type of House

Pakka house 20 (74.1) 7 (25.9) 0.009
Kachha house 47 (43.1) 62 (56.9)

62.6% of cases were working in the field. There was a maximum of 65% of the cases about 65% who have been in
planting and live stocks. The risk factors for the cases were those who go in contact with scrub illness which is about
66%. Similarly, there were cases of 69% who have been in contact with animals. There were 65 % of cases who are
associated with cleaning the animal waste and 75% of the cases are working with bare hands. The barefoot people
are at higher risk 66.7% as there has been barefoot in the community.

There were about 80% cases with the habit of taking naps on the ground. Those who work near bushes were having
more chances of having scrub. Those who reside other than cemented houses were at an increased risk of about 72%.
Those who were not having good beds were at an increased risk factor of almost 100%. There were 62% of cases with
bushes near their home and about 100% cases where they store animal fodder in their home. About 72% of cases were
having dung and wood as fuel material to cook food. There were 63% who have any sort of animal in their bedroom.
This is shown in table no. 2

Table 2 A. Risk factors associated with scrub typhus.

Variables Case (N=68) Frequency Control (N=69) P value
(%) frequency (%)

Work in Farming

Yes 57 (62.6) 34 (37.4) 0.000

No 11 (24.4) 35 (75.6)

Work in Planting/harvesting/ and livestock

Yes planting and livestock 49 (64.5) 27 (35.5) 0.002

Yes Planting only 6 (40.0) 9 (60.0)

Yes Livestock 4 (80.0) 1 (20.0)

No 7 (25.0) 21 (75.0)

Crop encountered with

Rice, Maize, Wheat 40 (58.8) 28 (41.2) 0.367

Others 14 (70.0) 6 (30.0)

Contact duration with livestock

Frequently 53 (65.4) 28 (34.6) 0.062

Occasionally 4 (36.4) 7 (63.6)
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Table 2 A. Risk factors associated with scrub typhus.

Variables Case (N=68) Frequency Control (N=69) P value
(%) frequency (%)
Contact with Livestock
Animals 49 (69.0) 22 (31.0) 0.071
Others 4 (40.0) 6 (60.0)
Clean animal waste
Yes 53 (65.4) 28 (34.6) 0.041
No 1 (20.0) 4 (80.0)
Use of gloves while working
Yes 3 (75.0) 1(25.0) 0.872
No 8 (61.5) 5 (37.8)
46 (62.2) 28 (37.8)
What you wear when working in field
Bare foot 12 (66.7) 6 (33.3) 0.807
Sandals 39 (59.1) 27 (40.9)
Shoes 6 (66.7) 2 (33.3)
How often are rodents seen in the house?
Often 40 (65.6) 21 (34.4) 0.000
Sometime 21 (48.8) 22 (51.2)
Rarely 4 (36. 4) 7 (63.6)
Never 3 (13.6) 19 (86.4)

Table 2 B. livelihood and residence related risk factor for scrub typhus.

Variables Case Frequency (%) Control frequency (%) P value

How often do you take a nap on the ground?

Yes 28 (80.0) 7 (20.0) 0.000
No 40 (39.2) 62 (60.8)

Have you worked near bushes?

Often 28 (40.9) 27 (49.1) 0.161
Sometimes 36 (53.7) 31 (46.3)

Never 4 (26.7) 11 (73.3)

Roof materials

Cemented 28 (34.6) 53 (65.4) 0.000
Other than cemented 40 (71.4) 16 (28.6)

Construction materials

Mud/dung/wooden 20 (74.1) 7 (25.9) 0.009
Cemented 47 (43).1 62(56.9)

Sleeping material at night

Good bed 63 (47.7) 69 (52.3) 0.022
Others 5 (100.0) 0 (0.0)

Change of clothes before bed
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Table 2 B. livelihood and residence related risk factor for scrub typhus.

Variables Case Frequency (%) Control frequency (%) P value
Bed/Cot/Foam 0 (0.0) 1 (100.0) 0.318
Floor/ground 34 (45.9) 40 (54.1)

Other 34 (55.7) 27 (44.3)

Any bushes close to the house?

Yes 56 (62.2) 34 (37.8) 0.000
No 12 (25.5) 35 (74.5)

Storage of animal fodder in house?

Yes 7 (100.0) 0 (0.0) 0.006
No 61 (46.9) 69 (53.1)

Source of cooking fuel

Wood/dung 38 (71.7) 15 (28.3) 0.000
Clean fuel 30 (35.7) 54 (64.3)

Any animals in the bedroom?

Yes 10 (62.5) 6 (37.5) 0.287
No 58 (48.3) 62 (51.7)

Heard about scrub

Yes 7 (38.9) 11 (61.1) 0.229
No 61 (51.3) 58 (48.7)

Have you heard of fever carried by mites?

Yes 7 (36.8) 12 (63.2) 0.438
No 60 (51.7) 56 (48.3)

Any substance used in skin to protect?

Yes 7 (41.2) 10 (58.8) 0.450
No 61 (51.7) 59 (48.3)

Almost all cases i.e. 98.5% (n=67) had fever which is followed by abdominal pain 19.1% (n=13), headache 11.8%
(n=8), vomiting 10.3% (n=7) and abdominal distension 8.8% (n=6). Hepatomegaly was commonest finding comprising
50% (n=34) followed by lymphadenopathy 29.4% (n=20) and splenomegaly 27.9% (n=19). Eschar was seen in 17.6%
(n=12) whereas rashes were evidenced in 10.3% (n=7). About 26.5% (n=18) children were dyspneic but crepitation
was heard in 14.7% (n=10) children with scrub typhus. Cases having thrombocytopenia and leukocytosis were 51.5%
(n=35) and 32.3% (n=22) respectively. There were about 80% cases with the habit of taking naps on the ground. Those
who reside other than cemented houses were with an increased risk factor of about 72%. Those who were not having
good beds were at an increased risk factor of almost 100%. There were 62% of cases with bushes near their home and
about 100% cases where they store animal fodder in their home. There were 63% who have any sort of animal in their
bedroom. This is shown in table no. 3.

Table 3. Clinical-laboratory findings of patients admitted in Kanti children's hospital.

Variables Case Frequency (%) Control Frequency (%)
Dyspnea

Yes 18 (26.5) 8 (11.6)

No 50 (73.5) 61 (88.4)

Rash
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Table 3. Clinical-laboratory findings of patients admitted in Kanti children’s hospital.

Variables Case Frequency (%) Control Frequency (%)
Yes 7 (10.3) 6 (8.7)
No 61 (89.7) 63 (91.3)
Lymphadenopathy

Yes 20 (29.4) 3 (4.3)
No 48 (70.6) 66 (95.7)
Hepatomegaly

Yes 34 (50.0) 17 (24.6)
No 34 (50.0) 52 (75.4)
Splenomegaly

Yes 19 (27.9) 9 (13.0)
No 49 (72.1) 60 (87.0)
Eschar

Yes 12(17.6) 0 (0.0)
No 56(82.4) 69(100.0)
Crepitation

Yes 10(14.7) 4 (5.8)
No 58(85.3) 65 (94.2)
Laboratory findings

Platelets

Lesser than 150000 35(51.5) 24(34.8)
More than 150000 33(48.5) 45(65.2)
Complete Blood Count

Less than 11000 46(67.7) 54(78.2)
More than 22(32.3) 15(21.8)
Creatinine

Normal 67(98.5) 66(97.0)
High 1(1.5) 2(3.0)

Among 68 scrub typhus-positive children enrolled in this study, 17.6% (n=12) needed PICU care, whereas only 5.8%
(n=4) of the 69 children in the control group needed PICU admission during the course of treatment. Fourteen
children with scrub typhus, which accounts for 20.6% among cases, had some sort of complications (i.e., meningitis,
meningoencephalitis, septic shock, ARDS), while 7.2% (n=5) among control groups had complications. This is shown
in table no. 4

Table 4. Outcome of the participants.

Variable Case Control
Need of PICU admission

No 56(82.4) 65(94.2)
Yes 12(17.6) 4(5.8)
Any complication in child

No 53(79.4) 63(92.8)
Yes 14(20.6) 5(7.2)
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Looking at the effect of specific therapy (azithromycin/
doxycycline) in children with scrub typhus, 46.3% (n=31)
became afebrile within 24 hours of therapy, 29.8%
(n=20) needed 48 hours to become afebrile, whereas
23.9% (n=16) had a fever despite receiving treatment
for 48 hours. One complicated case, who was a PICU
care candidate, was referred within 24 hours.

DISCUSSION

This study was conducted to identify the risk factor
and clinic laboratory profile of scrub typhus in children
admitted in tertiary level paediatric hospital. This
study identified major occupational, household-
related, animal ownership, and demographic risk
factors for children suffering from scrub typhus. Clinical
diagnosis of scrub typhus is challenging because of
its nonspecific clinical manifestations. Furthermore,
previous infections, cross-reactivity, and low accuracy
of routine diagnostic tests are likely to complicate the
diagnosis of scrub typhus Thus, identifying risk factors
for this disease is a valuable aid for accurate clinical
diagnosis and initiation of early treatment, reducing
the risk for potentially fatal complications. Total of 137
cases were included in the study. Sixty-eight children
were cases of Scrub typhus with positive test in IgM and
IgG serology whereas 69 children with fever and with
negative serological test for scrub typhus with age and
geographical area matching with cases were taken as
controls.

Among the cases, 62.6%(n=57) were working in the
field. Involving in agriculture is one of the important
risk factors for Scrub typhus. The family working in the
field has a higher chance to have scrub Typhus (p=0.00)
compared to those not working in field which seen in
other studies too.”"® There was a maximum of about
65%(n=49) who had been in planting and livestock which
is also another risk factor (p=0.002). There were mostly
cases involving rice, maize and wheat. The risk factors
for the cases were those who go in contact with scrub
illness which is about 66% that is true in the studies done
in Uttar Pradesh and Bhutan.®'" Similarly, 69%(n=49)
cases were found to have been in contact with animals
and considered as risk factor even though it was found no
significant (P=0.071) in our study which is contradictory
to the finding of other studies®® Almost 65 %(n=53) of
cases are associated with cleaning the animal waste
and 75% of the cases are working with bare hands. The
barefoot people are also at higher risk as 66.7% of cases
had a history of involvement in agricultural work with
bare feet.

Rodents are important in the ecology of scrub typhus and
it is likely that infected rodent provides the explanation
or the occurrence of multiple strains of O. tsutsugamushi
within the individual larvae'. We also found that those
who have been seeing rodents in their surroundings are
at higher risk as 66% see rodents often (p=0.000). There
were about 80%(n=828) cases with the habit of taking
naps on the ground. Those who work near bushes were
having more chances of scrub and considered it another
risk factor. This was consistent with other studies."

The construction material of the house was also a risk
factor. Those children who reside in houses other than
cemented houses were at an increased risk ( 72%(n=40)
) children suffering from scrub typhus had a history of
residing inside households constructed with materials
other than cement like mud, dung and wood. The
traditional non cemented housing is more prone to
rodents which is also contributing to increased risk. This
is similar to the finding by study conducted in Bhutan®.
There were 62% of cases with bushes near their home
and about 100% cases where they store the animal
fodder in their home. The similar finding was observed
by zympoo J et.al in Bhutan as owning animals was a
major risk factor for scrub. About 72% of cases were
having dung and wood as fuel material to cook food.
There were 63% children among scrub typhus cases who
have any sort of animal in their bedroom.

Although the bivariate analysis shows work in farming,
planting and livestock, involving in clean animal waste,
rodents in bushes, un-cemented traditional housing,
storage of animal fodder in house, using wood dung as
fuel as a major risk factors for scrub typhus. A study
conducted in Bhutan shows harvesting cardamom in
traditional housing, outside toilet locations, as well as
owning a goat as a domesticated animal and frequently
sitting on grass as a risk factor for scrub typhus. We
did not found the significant risk factor on multivariate
analysis whereas a Malaysian study found that living in
a house clustered with other houses, female sex and
age >60 years were significantly associated with scrub
typhus exposure on multivariate regression modeling.'

Scrub typhus is the leading cause of undifferentiated
fever in India, Bangladesh(16.8%), Thailand (22.5%)
and surroundings areas.'*'* Fever is the most common
characteristic feature present in children with scrub
typhus which must be differentiated from other acute
febrile illness. We also found all children admitted with
scrub typhus IgM positive were presented with complaints
of fever. The Common clinical presentations were fever,
lymphadenopathy, hepatomegaly, splenomegaly and



crepitation on the chest. These findings were consistent
with other studies conducted in Korea, Bangladesh,
India and Thailand.*? Apart from fever, there is wide
variation in the presenting symptoms and examination
findings in children along with scrub typhus.3%3'

Thrombocytopenia is the most common hematological
parameter with leukocytosis and low level of hemoglobin
in scrub typhus patient. We found that thrombocytopenia
is strongly correlated to scrub typhus than other types
of fever. The increased level of creatinine is also
observed in our study. These were common laboratory
abnormalities observed in other studies too.%?

Cases who needed PICU care were 17.6% (n=12)
whereas 5.8% (n=4) of the control group needed PICU
admission during the course of treatment. Fourteen
children accounting for 20.6% of cases, had some sort
of complications (i.e. Acute kidney injury, Elevated
liver enzymes, meningitis, meningoencephalitis,
septic shock, ARDS), while 7.2% (n=5) among control
groups had complications. None of the cases had
mortality during the hospital stay. The proportion of
complications among scrub typhus positive cases was
higher in other studies done in the adult population.
Among the cases enrolled by Bansod et al. 52.1% had
renal complications, 48.6% had hepatic complications
and 42.1% had respiratory complications. Mortality was
also high accounting 17.14%.%¢ Mutkule et al. found that
41.4% scrub typhus cases with ARDS while the mortality
was only 3.4%.7 Brummaier et al. had lower prevalence
of abnormal liver and renal function tests among the
scrub typhus positive case involving children and adults
but they had large proportion of missing report of liver
and renal function tests.? The overall mortality in their
study was 1.9%.

After receiving specific therapy (azithromycin/
doxycycline), 46.3% (n=31) cases became afebrile
within 24 hours of therapy, 29.8% (n=20) needed 48
hours to become afebrile, whereas 23.9% (n=16) had
a fever despite receiving treatment for 48 hours. One
complicated case, who was a PICU care candidate, was
referred within 24 hours. The median fever clearance
time using doxycycline was 28 hours in study done by
Brummaier et al. while it was 30 hours in study of Watt
et al.28?

In this study, there were about 40% of cases who have
heard about scrub and 36% have known about the
fever carried by mites and only 42% of cases were
using substances to protect the skin. Knowledge of
scrub typhus and the mode of infection as well as the

preventive methods if can be conveyed to general public
possibly can decrease the infection rate of typhus.

There are some limitations of this study. This was a
single center study with limited samples. We have
tested by point of care test. Data on organ function test
were incomplete, especially on liver function test and
the results of complications/ organ dysfunction is based
on the clinical features and available data of organ
function test done on scrub typhus cases.

CONCLUSIONS

Engaging in agriculture work with working on fields,
planting and livestock, working with bare hands and
feet, along with having a nap on the ground and living
in a house made of mud dung and wood are the risk
factors for the scrub typhus. Fever, lymphadenopathy,
hepatomegaly, splenomegaly and crepitation of the
chest are the common signs and symptoms of Scrub
typhus. Thrombocytopenia and increased levels of
creatinine are the common laboratory finding of the
scrub typhus in children.
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