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Abstract

Background: Scrub typhus is an important cause of acute undifferentiated fever. It is currently one of the most covert re-emerging
infections and the most common rickettsial infection caused by Orientia tsutsugamushi. Untreated cases can have mortality rates as
high as 30-35%.
Objectives: This study was done to study demographical data, clinical profile, and predictors of outcome for scrub typhus in chil-
dren who were admitted to our institution, a tertiary care hospital in south India.
Methods: In this retrospective study, children diagnosed with scrub typhus based on IgM enzyme-linked immunosorbent assay
(ELISA), between January 2012 and June 2019 were included. Detailed history, clinical examination findings, laboratory profile, com-
plications, and outcome were analyzed.
Results: A total of 120 patients were identified, of whom 84 (42 males- and 42 females) cases satisfied the inclusion criteria and
were analyzed. About 80 (95%) cases had a complete recovery, whereas 4 patients (5%) died of multiple complications. Hypotension,
hypoxia, altered sensorium, hypoalbuminemia, elevated liver enzymes, azotemia, and deranged coagulation on admission were
considered as poor predictors of outcome for scrub typhus.
Conclusions: Pediatric scrub typhus is a common infection and should be suspected in cases with fever for more than 5 days and
non-specific signs and symptoms. Early detection and timely management lead to a higher recovery rate. Hypotension, hypoxia,
azotemia, altered sensorium, and bleeding manifestations on admission were associated with unfavorable outcomes.
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1. Background

Scrub typhus is an important cause of acute undiffer-
entiated fever (1). It is the most common Rickettsial in-
fection caused by Orientia tsutsugamushi. It is also a mite-
borne tropical disease, which is transmitted by the bite
of a chigger, a larval stage of Leptotrombidium mite (2,
3). Scrub typhus is currently one of the most covert re-
emerging infections. During 2012, outbreaks of scrub ty-
phus were reported from many states in India. Over the
years, the number of samples and areas, where scrub ty-
phus was detected has increased. The National Centre for
Disease Control at its Zoonosis Division received 742 sam-
ples from suspected cases for scrub typhus from 11 states,
and 202 samples (27%) were found positive. In 2011, the
number of samples received was 484, and in 2010, these
were 204 samples (4-7). Untreated cases can have mor-
tality rates as high as 30% - 35% (8). The greatest chal-

lenge to a paediatrician is the difficulty in the diagnosis
since it has non-specific clinical presentation resembling
many of the common diseases, like dengue, malaria, en-
teric fever, leptospirosis, etc. (9, 10). When diagnosed
timely, it can be treated with specific antibiotic therapy,
which is most effective (11). Although scrub typhus is preva-
lent in different regions of the country, there has been a
resurgence of scrub typhus in South India in the past few
years (9-13). Scrub typhus is one of the Rickettsial diseases
observed commonly. The term scrub is used because of
the type of vegetation (terrain between woods and clear-
ings) that harbors the vector. The infection is found in a
wide range of ecological conditions, such as primary jun-
gles, semi-desert, mountain desert, alpine meadows of Hi-
malyas. Scrub typhus is known to be prevalent in foothills
of the Himalayas, like Jammu and Kashmir, Sikkim, Ma-
nipur, Nagaland, Meghalaya, Himachal Pradesh, etc. The
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disease has also been reported from Tamilnadu and Ker-
ala. However, the current samples are being tested posi-
tive from Delhi, Haryana, Rajasthan, Maharashtra, Uttrak-
hand, and Chhattisgarh (7). Many cases of scrub typhus
have been reported in Tamil Nadu, where a limited number
of relevant studies have been conducted. There are only
a few studies on pediatric scrub typhus despite the epi-
demiological mention of children constituting up to half
of scrub typhus cases in some regions (14-18).

2. Objectives

This study was done to assess the demographical data,
clinical-laboratory profile, and predictors of outcome for
scrub typhus in children in a tertiary care hospital located
in south India.

3. Methods

This is a retrospective descriptive study of patients
with scrub typhus admitted to the pediatric intensive care
unit (16 bedded with a tertiary level of care) of our hospi-
tal. The study was conducted for a period of 2 months af-
ter seeking institutional ethics committee approval. The
study group included patients aged 1 month to 18 years
from January 2012 to June 2019. The list of patients with
the diagnosis of scrub typhus within the pediatric age
group over the last 7.5 years was obtained from the med-
ical records department. From the list, only cases who
were positive for IgM enzyme-linked immunosorbent as-
say (ELISA) for scrub typhus were included in the study,
and those who were tested negative for IgM ELISA for scrub
typhus were excluded. Also, children with undifferenti-
ated fever who were positive for IgM ELISA for scrub ty-
phus with other co-infections, such as dengue, leptospiro-
sis, malaria, and enteric fever, confirmed by appropriate
laboratory tests were excluded from the study.

In this retrospective descriptive study, we collected the
demographical data, clinical data, management, and com-
plication details, and the information was recorded on a
proforma. The data were then analyzed using SPSS soft-
ware for statistical significance.

The demographic data included the patients’ name,
age, sex, and address. The anthropometric data, such as
height, weight, body mass index, were also collected. The
length of hospital and pediatric intensive care unit (PICU)
stays was noted. The signs and symptoms presented were
collected and analyzed. Specific signs, like eschar, if pre-
sented, were noted. All the systemic findings, vital signs,
and laboratory test results were collected from the case
records and recorded.

The laboratory tests included complete blood count,
peripheral smear, renal function test (RFT), liver function
test (LFT), blood gas analysis, and urine test. The radio-
logical investigations, like chest X-ray, abdominal ultra-
sound, computed tomography (CT), and magnetic reso-
nance imaging (MRI) were done in a few indicated cases.
Microbiological tests included blood and urine culture
and serology. For few indicated cases, for whom lumbar
puncture was done, the cerebrospinal fluid (CSF) analysis
findings were also noted.

Then, the relevant data regarding the management,
such as mechanical ventilation, fluids and inotropes,
blood products, antibiotics, and other indicated medica-
tions were included. The time needed for defervescence af-
ter starting doxycycline was recorded. Finally, the compli-
cations that had occurred, and the outcomes were noted
for analysis.

4. Results

One hundred and twenty cases with the age range of
1 month to 18 years, diagnosed with scrub typhus accord-
ing to the list provided by the medical records department,
were found. Based on the serology results, 21 cases had
co-infections, such as dengue predominantly, malaria, en-
teric fever, and leptospirosis were excluded from the study.
In about 15 cases, the IgM ELISA serology for scrub typhus
caused by Orientia tsutsugamushi was negative. Totally, 36
cases were excluded from the study. Therefore, after the ex-
clusion, 84 cases were studied (Figure 1).

120 cases diagnosed 
with scrub typhus

84 cases had IgM 
ELISA positive

Included for analysis

80 patients survived 4 patients died of 

complications

15 IgM ELISA 
negative cases and 

21 cases with 
coinfections 

Excluded

Figure 1. Data analysis algorithm

The majority of infections had been occurred from
September to December (Figure 2), and the maximum
number of cases were witnessed during 2012 (Figure 3).
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There was no male: female predisposition. The maximum
number of patients (32, (38%)) were in the age group of 12
to 18 years, followed by 5 to 12 years (24 (28%)). Most of the
cases reported in our institution were from Chennai and
Neyveli.

The average duration of hospital stay was 6.46 days (1
- 18 days). Among children who had complications, it was
12.10 days (2 - 24 days), while it was 4.39 days (1 - 15 days) for
those who did not have complications.

Fever was the predominant symptom seen in all the
84 patients (100%). Therefore, it was analyzed in detail,
considering the grade, character, duration, and percent-
ages. High-grade fever (69 (82%)) and intermittent fever (62
(74%)) with a duration of more than 5 days (78(93%)), were
the most common fever patterns noted in our study.

The children also presented with varied symptoms,
which were similar to the common presentations of other
acute febrile illnesses, like dengue fever, malaria, lep-
tospirosis, enteric fever, etc. In our study, eschar was identi-
fied among 31 patients (37%). The demographic and clinical
parameters of the study participants are depicted in Tables
1 and 2, respectively.

Table 1. Sociodemographic Profile of the Participantsa

Data Values

Sex

Male 42 (50)

Female 42 (50)

Age

1 month to 1 year 9 (11)

1 year to 5 years 19 (23)

5 years to 12 years 24 (28)

12 years to 18 years 32 (38)

Residence

Chennai 25 (29.7)

Neyveli 23 (27.3)

Kanchipuram 11 (13.09)

Chittoor 4 (4.76)

Tiruvallur 7 (8.33)

Vellore 7 (8.33)

Others 7 (8.33)

aValues are expressed as No. (%).

Significant abnormal laboratory findings were anemia
(45.2%), thrombocytopenia (27.3%), elevated liver enzymes
(61.9%), hypoalbuminemia (40%), and proteinuria (35%) (Ta-
ble 3).

Doxycycline is the drug of choice, which had been

Table 2. Clinical Profile of the Participantsa

Symptoms Values

High-grade fever (temperature > 100.5 F) 51 (82)

Low-grade fever (temperature < 100.4 F) 11 (18)

Intermittent fever 46 (74)

Continuous fever 16 (26)

1 - 3 days 2 (3)

3 - 7 days 34 (55)

> 7 days 26 (42)

Hepatosplenomegaly 37 (44)

Eschar 31 (36.9)

Ascites 14 (22)

Rash 14 (16.6)

Edema 6 (10)

Increased Work of Breathing 6 (10)

Lymphadenopathy 8 (9.5)

Pallor 7 (8.3)

Bleeding 3 (3.5)

aValues are expressed as No. (%).

Table 3. Significant Abnormal Laboratory Findingsa

S. Numbers Laboratory Findings Values

1 Anaemia (Hb < 10 g/dL) 38 (45.2)

2 Thrombocytopenia 23 (27.3)

3 Increased creatinine 9 (10.7)

4 SGOT > 40 U/L 52 (61.9)

5 SGPT > 40 U/L 45 (53.5)

6 Hypoalbuminemia 31 (36.9)

Abbreviations: SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum
glutamic pyruvic transaminase.
aValues are expressed as No. (%).

given to children at a dose of 2.4 mg/kg twice a day for
5 to 7 days. Intravenous azithromycin had been given to
critically ill children. In addition, the children had re-
ceived other supportive measures, like intravenous fluids,
antipyretics, oxygen, etc. It should be noted that 65 chil-
dren (77%) became afebrile within 24 to 48 h after initiating
doxycycline.

Of the 84 cases in the study, 19 cases (22.6%) had com-
plications. The most common complication was shock,
followed by acute respiratory distress syndrome (ARDS),
acute kidney injury (AKI), multi-organ dysfunction syn-
drome (MODS), disseminated intravascular coagulation
(DIC), meningoencephalitis, pneumonia, and pneumoth-
orax (Table 4). The time of onset of complication following
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Figure 2. Graphical representation of the month-wise distribution
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Figure 3. Graphical representation of the year-wise distribution

fever was as follows; shock (8.4 days), ARDS (10.1 days), AKI
(8.7 days), and DIC (6 days).

The recovery of the child, death, or sequelae was con-
sidered for assessing the outcome of the disease. About
79 (94%) of cases had a complete recovery, whereas 4 (4.7%)
cases died of complications. One case had sequelae due to
septic shock, ARDS, and meningoencephalitis. Each com-
plication was managed as per the standard unit protocol.
Patients presenting with shock, severe ARDS, MODS, AKI,
and DIC on admission had an unfavorable outcome, which
was statistically significant (Table 5).

5. Discussion

In this study, we noticed that the prevalence of scrub
typhus was more during the months of September to De-
cember, and the majority of cases were reported in the year
2012. Many pediatric and adult studies from various parts
of India, like Manish et al. (3), also observed the maximum
number of cases from September to February, which are
considered as cooler months. However, Thomas et al. (19),
in his study conducted in South America, noticed the ap-
pearance of all cases of scrub typhus between January and
February, suggesting that the summer may be the main pe-
riod of activity of the vector.

We observed equal distribution among male and fe-
male, whereas a prospective study from Pondicherry by

Table 4. Complications and Their Percentage Distributiona

S. Numbers Complications Values

1 Shock 19 (30)

2 Acute respiratory distress syndrome 10 (16)

3 Acute kidney injury 7 (11.3)

4 Meningoencephalitis 7 (11.3)

5 Multi-organ dysfunction syndrome 4 (6.4)

6 Disseminated intravascular coagulation 2 (3.2)

aValues are expressed as No. (%).
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Table 5. Univariate Analysis for Predictors of Outcome

S. Numbers Predictors Survivors Non-Survivors P Value Odds Ratio 95% CI

1 Shock 16 3 0.083 7.87 0.76 - 81.3

2 ARDS 6 4 0.0056 72.69 3.5 - 1509

3 AKI 5 2 < 0.001 0.0980 0.0113 - 0.854

4 MES 7 0 0.860 0.76 0.03 - 15.64

5 MODS 1 3 0.0008 0.0058 0.0003 - 0.1181

6 DIC 1 1 0.0548 19.00 0.94 - 383

Abbreviation: CI, confidence interval.

Murali et al. (20) and Manish et al. (3), in their studies, no-
ticed a slight male preponderance (M: F-1.4:1).

The incidence rate was higher among the age group of
12 to 18 years. It was also higher among adolescents, which
may be due to their outdoor activities compared with the
younger ones. On the contrary, Nowneet et al. (21), in their
study, observed that two-thirds of all children were < 12
years of age with children between 12 and 18 years of age,
accounting for the remaining one-third of cases.

We observed a high prevalence of cases in and around
Chennai and Neyveli, which could potentially be due to
case selection bias.

We also found that all children had a high-grade fever
lasting for more than five days. Other observed predom-
inant symptoms were chills and rigor (32%), cough (35%),
and vomiting (26%) after fever. Palanivel et al. (22) 23 also
observed cough (73%) and vomiting (59%) as predominant
symptoms after fever.

We noted hepatosplenomegaly (44%), eschar (37%),
rash (16.6%), and edema (10%) as the most common signs at
presentation. However, the presence of eschar varies from
11% - 75% in various studies, like studies by Murali Krishnan
et al. (20) and Palanivel et al. (22)

Eschar is a useful sign of variable occurrence and must
be differentiated from anthrax and other Rickettsial infec-
tions. It is the result of a painless chigger bite and is often
located in areas that are hard to examine, such as the gen-
ital region or under the axilla. It evolves as a small papule,
enlarges, undergoes central necrosis, and acquires a black-
ened crust. In our study, we observed eschars in the scalp,
postauricular groove, axilla, or perineum, which was in
concordance with other pediatric studies.

Few notable laboratory findings were thrombocytope-
nia (27.3%) and LFT showing hypoalbuminemia with ele-
vated SGOT and SGPT among 62% of the study population.
In concordance to our study, Palanivel et al. (22) also ob-
served elevated liver enzymes in 64% of cases, and Murali
Krishnan et al. (20) 21 also observed thrombocytopenia in
more than 50% of children. AKI was found in 9 cases (10.7%)

in similarity to Palanivel et al. (22) who reported AKI at a
rate of 10% in their study.

The response to treatment and time to defervescence
was within 24-48 h in many cases, which was similar to
other pediatric studies, like Palanivel et al. study (22)

We had complications in 19 (22.6%) of patients, which
were shock (30%), ARDS (16%), AKI (11%), meningoencephali-
tis (11%), MODS (6%), and DIC (3%). A study by Murali Kr-
ishnan et al. (20), reported complications, such as pneu-
monitis, meningoencephalitis, gastrointestinal bleeding,
and shock. Another study by Palanivel et al. (22) noticed
pleural effusion (61%), ascites (47%), shock (45%), and respi-
ratory failure (34%).

A study by Palanivel et al. (22) also had similar findings
stating that the causes of death were shock, ARDS, acute re-
nal failure (ARF), MODS, and DIC. Late referral to hospital
with organ dysfunction was among the reasons for an un-
favourable outcome.

Hence, low blood pressure, low oxygen saturation,
elevated blood urea nitrogen (BUN) and creatinine, low
Glasgow Coma scale (GCS), bleeding manifestation asso-
ciated with low platelet, and elevated prothrombin time
(PT)/international normalized ratio (INR) on admission
were associated with unfavorable outcome and hence can
be considered as predictors of outcome.

5.1. Limitations

In this study, the multivariate analysis could not be an-
alyzed due to low mortality, and the small sample size was
another limitation.

5.2. Conclusions

Scrub typhus is a common re-emerging disease in chil-
dren. The months from September to December witnessed
the maximum number of cases. High-grade, intermittent
fever lasting for more than 5 days was the most common
presenting complaint in all the cases. Mortality and mor-
bidity were higher among patients presenting with shock,
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ARDS, AKI, DIC, and MODS on admission. Therefore, hy-
potension, hypoxia, oliguria associated with azotemia, and
bleeding tendencies on admission are associated with a
guarded prognosis. Thus, pediatricians should keep a high
index of suspicion for scrub typhus in any febrile child hav-
ing a rash, hepatosplenomegaly, thrombocytopenia, and
features suggestive of capillary leak.
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