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Background: Scrub typhus is an acute febrile illness caused by Orientia tsutsugamushi,
obligate intracellular organism. Incidence of Scrub typhus is increasing due to easy availability
and decreased cost of diagnostic facility. This study was designed to study the clinical and
laboratory profile of scrub typhus patient in department of paediatrics at National Medical
College, Birgunj. Aims and Objectives: To study the clinical manifestations, laboratory
findings and complications of Scrub typhus in Pediatric age group. Methods and Methods: A
prospective observational study was carried out in children below the age of 15 years,
admitted in paediatrics department of a tertiary care hospital of Nepal from June 2019 to
May 2020. Clinical manifestations and laboratory findings were collected and recorded in
predesigned data sheet. Scrub typhus was diagnosed with IgM ELISA. Results: A total of 52
patients were diagnosed as scrub typhus. All patients presented with fever and commonly
had other symptoms such as headache (65.3%), vomiting (63.5%), cough (59.6%), breathing
difficulty (57.7%), abdominal pain (53.9%), seizures (21.2%) and rashes (9.6%). Important
clinical signs noticed were lymphadenopathy (84.6%), edema (76.4%), hepatomegaly
(56.8%), splenomegaly (36.5%) jaundice (30.7%). About 12% (n = 9) had necrotic eschar.
54% of the admitted patient confirmed using open defecation. Myocarditis (67.3%) was
the commonest complication followed by Acute Kidney Injury (65.4%). Conclusions: Scrub
typhus must be considered in differential of tropical fever in children, especially in those
residing in rural area and having open defecation. In our study, Fever was the ubiquitous
symptom and Myocarditis was the commonest complication.
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INTRODUCTION

Scrub typhus is often acquired during occupational/
agricultural exposures because active rice fields are an

Scrub typhus is an acute febrile illness caused by Orientia  important reservoir for transmission. Children playing bare

tsutsugamushi, a zoonotic bacterial infection, transmitted
by bite of trombuculid mite." Human acquires the disease
from the bite of an infected chigger.” Scrub typhus is
underdiagnosed in our part of the world as index of
suspicion is low among the paediatricians.” Nonspecific
clinical signs and symptoms, limited awareness about the
disease and unavailability of diagnostic facilities are the
reasons for underdiagnosis of the disease. Delay in diagnosis
and treatment have been associated with increase in case
fatality. Scrub typhus in Nepal was first ever reported in
1981 and a hospital-based study cartied out in 2004 found 28
cases of scrub typhus among 876 enrolled febrile patients.*

foot in the foothills, transmission during open defecation
are risk factors.” The incubation period of scrub typhus
is 5-20 days and has distinct eschar at the site of chigger
bite, helpful in making diagnosis. Clinical manifestations
include fever, headache, hepatomegaly, splenomegaly
and complications include Acute Kidney Injury (AKI),
Myocarditis, Meningitis, Disseminated Intravascular
Coagulation (DIC). Scrub typhus should be considered as
a differential for undifferentiated fever.®

The data regarding the scrub typhus in children is scarce
from Nepal. Hence, this study was planned prospectively
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to study the clinical and laboratory profile of scrub typhus
in children less than 15 years.

MATERIALS AND METHODS

Study design
Hospital based prospective observational study done in
department of paediatrics from June 2019 to May 2020.

Ethical approval

The study was approved by the Institute Research Committee
(IRC) of National Medical College, Birgunj, Nepal. Written
and oral consents were taken from the informants.

Participants and settings

All patients below the age of 15 years with Immunoglobulin
M Enzyme linked Immunosorbent Assay (IgM ELISA)
positivity for Scrub typhus and admitted in Pediatrics
Ward/ Pediatric Intensive Cate Unit (PICU) of National
Medical College and Teaching Hospital NMCTH), Birgunj
were enrolled in the study. The IgM antibody to Orientia
tsutsugamushi was detected by using Scrub Typhus Detect™
Kit, In Bios International, USA, and the optical density was
measured by Huma Reader HS, ELISA reader, with optical
density (OD) >0.50 being considered positive.

Inclusion criteria
All children diagnosed as Scrub Typhus with IgM ELISA
for Scrub Typhus.

Exclusion criteria
Those patients with proven co-infection and clinically
suspected Scrub Typhus without IgM ELISA positivity.

Definitions

Acute kidney injury (AKI)

Rise in serum creatinine of atleast 0.3mg/dl or 50% higher
than baseline within a 24 - 48 hour period or a reduction in
urine output to 0.5ml/kg per hour for longer than 6 hours.

Meningoencephalitis
Altered sensorium along with signs of meningeal irritation
and/or seizures associated with elevated protein and
lymphocytic /neutrophilic cytology with normal or low
sugar on CSF analysis.

Myocarditis

Child with tachypnoea, tachycardia and/or (S3-gallop,
shock) along with echocardiographic finding suggestive
of reduced ejection fraction and elevated cardiac enzymes
(CK- MB)

Hypoalbuminemia
Serum Albumin level less than 2.5gm /dl
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IgM ELISA for scrub typhus

The IgM antibody to Orientia tsutsugamushi was detected by
using Scrub Typhus Detect™ Kit, In Bios International,
USA, and the optical density was measured by HumaReader
HS, ELISA reader, with optical density (OD) >0.50 being
considered positive. The cut-off was calculated following
recommendations for determining the endemic cut-off
titre in the kit protocol.

Variables

Clinical data, fever defervescence, associated symptoms,
vital signs, and the general and systemic examination
findings, were recorded. A careful search for eschar was
performed in all patients. Data regarding age, sex and
residential area, outdoor activity were collected. Complete
blood counts, chest X-rays, urea, creatinine, aspartate
transaminase, alanine transaminase, serum albumin, were
performed at the time of presentation for all cases and
were repeated if necessary.

Data Sources/Measurement

A predesigned proforma were filled to include the history
and clinical findings. The data were analysed using MS
Excel 2010, and SPSS version 20.0. Descriptive statistics
in terms of frequency, percentage, mean, and standard
deviation were calculated.

RESULTS

A total of 52 patients with clinical features suggestive of
Scrub typhus and those who tested positive for IgM ELISA
for Scrub Typhus were included in this study. All children
below 15 years were included in the study with mean age
of 8.3 years. Majority, 34 children (65.4%) were male with
male female ratio of 1.8:1. The study was conducted in
Parsa district of Nepal, majority of the admitted children
were from bordering district of Bara, followed by Rauthat
and Sarlahi district.

Fever was present in all children and 26 children (50%) had
fever of more than 7 days duration. Fever defervescence was
achieved after 2.1 day of treatment. Common symptoms in
children were headache 34 (65.3%), vomiting 33 (63.5%),
abdominal pain 28 (53.9%), cough 31 (59.6%), difficulty in
breathing 30 (57.7%) respectively. Important clinical signs
noticed on examination were lymphadenopathy 44 (84.6%),
hepatomegaly 29(56.8%), edema 40 (76.9%), jaundice 16
(30.7%), splenomegaly 19 (36.5%). Eschar was present in
6 (11.5%) children. Table 1 shows the clinical profile of
children at the time of admission.

Thrombocytopenia was the prominent laboratory
finding seen in 47 (90.4%) children. Nine (17.3%)

Asian Journal of Medical Sciences | Nov-Dec 2020 | Vol 11 | Issue 6



Mishra, et al.: Typhus in clinical profile of scrub children

children had platelet count less than 50000/mm’ and
29 (55.7%) children had between platelet between
50000/mm’ to 1 lakh/mm’. Forty-three (82.6%) children
had Hypoalbuminemia (Albumin <2.5¢/dl) with average
serum albumin of 2.1g/dl. Raised liver enzymes of more
than 2 times were seen in 42(80.7%) children with average
AST/ALT of 112IU/L and 120IU/L respectively. Table 2
depict the laboratory parameters of the children with
scrub typhus.

Myocarditis was the commonest complication seen in
35 (67.3%) children followed by Acute Kidney Injury
(AKI) seen in 34 (65.4%) children. Meningoencephalitis
was seen in 8 children (15.4%), 6 children had MODS.
Only 2 children in MODS survived while 4 succumbed
to death (Table 3). In our study, 44 (84.6%) children were
treated with Doxycycline alone, while the remaining were
treated with Doxycycline and Azithromycin. Four children
succumbed to death with mortality rate of 7.7%.

Our study found open defecation in field or movement
of children in forest area/rice field as the risk factor for
scrub typhus disease. 28 (54%) children confirmed open
defecation, while outdoor play in nearby forest and area
with heavy vegetation was seen in 6 (11.5%) children.
Table 4 shows risk factor for contracting scrub typhus in
children.

Symptoms/Signs Number Percentage
Duration of fever (N=52) 52

1-3 days 09 17.4

3-7 days 17 32.6

>7 days 26 50
Lymphadenopathy 44 84.6
Edema 40 76.9
Headache 34 65.3
Vomiting 33 63.5
Cough 31 59.6
Breathing difficulty 30 57.7
Hepatomegaly 29 56.8
Abdominal pain 28 53.9
Splenomegaly 19 36.5
Jaundice 16 30.7
Seizure 11 21.2
Eschar 6 11.5
Rash 5 9.6

Lab parameters N=52
8000 (3600-14600)

Leucocyte count

AST 112
ALT 120
Serum Albumin 2.1

Thrombocytopenia 80,000 (14,000 to 180,000)

DISCUSSION

This observational study was done at tertiary care centre
and children below the age of 15 years with scrub typhus
positivity (IgM ELISA) were enrolled in the study. Scrub
typhus occurs after bite of thromboculid mite and
manifests as undifferentiated fever.’

Our study showed Scrub typhus to be common in male
65.4%, similar to study from Taiwan 60.7%, probably
because males remain outdoor longer while playing and
gets indulged in agricultural activities.’

The mean age of children in our study was 8.3 years. Mean
age of 8.8 years was observed by both Bhat et al from
India and Pathak et al from Nepal.*” The incidence of
scrub typhus increases with age as older children remains
outdoor compared to younget.’

Scrub typhus has been on rise in recent past and outbreaks
have been reported from vatious parts of the country."
Most of these cases were seen during the months of July
to November. Post monsoon surge in disease has been
reported by different authors.'"'> More cases were seen
during these months because children from rural areas
often gets involved in fields, where they are exposed to
the bites of larval mites.

Scrub typhus has varied clinical presentation, with fever
being the most common symptom.*" In our study,
fever was documented in all patients with, 26 (50%) of
the children having fever of less than 7 days duration.
Kumar et al and Palanivel et al also demonstrated fever
to be present in all cases.*'® Fever defervescence occurred
after 2.1 days of treatment with doxycycline and/or
Azithromycin. Similarly, studies from Taiwan showed fever
defervescence in 2.8 days when treated with Doxycycline.”

Complication Frequency (N) Percentage (%)
Myocarditis 35 67.3
Acute kidney Injury (AKI) 34 65.4
Severe thrombocytopenia 9 17.3
Meningoencephalitis 8 15.4
MODS 6 11.5

Risk factor Frequency Percentage (%)
Open defecation 28 54
Outdoor playing (nearby forest/ 6 11.5
vegetation)

Forest work 5 10
Unidentified 13 24.5

Total 52 100
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Another study had average of 29 hours interval to fever
defervescence after treatment.'

Children with scrub typhus often presents with fever
and generalised body swelling.! Capillary leak and
Hypoalbuminemia causes body swelling. O. tsutsugamushi
infects vascular endothelium leading to vasculitis and organ
dysfunction. Vascular injury to capillary endothelium
may be the causative factor for capillary leak." Edema
has been reported from 37% to 60% in two studies from
India.*"® Our study reported edema in 77% of the patients.
* Similarly, hypoalbuminemia was seen in 82.6% of our
patients while kumar et al reported Hypoalbunimenia in
54% of the patients."”

Lymphadenopathy in scrub typhus patient is regional to
begin with, large and tender lymph nodes occurs at the site
of bite and may lead to generalised lymphadenopathy™*.
Lymphadenopathy was seen in 84.6% of children in our
study, similarly Kumar et al reported in 37% and Silva et al
from Sri Lanka reported in 60% of children.'>'

Eschar was seen in 11.8% of our study population, similar
to 11% by Kumar et al and 14% by Somashekar at al.'>""
A recent study (2019) in India by Bal et al in 201 children
showed eschar in 17.9% cases.”® Studies from different
countries have shown variation in presence of eschar
ranging from 50-80% cases.”"” Presence of eschar in a
child with fever, thrombocytopenia and capillary leak may
help to differentiate from Dengue infection.'"

Complications were studied in patients with scrub typhus.
Myocarditis (67.3%), hypoalbuminemia (82.6%) and AKI
(65.4%) were three major complications in our study. Pathak
et al reported myocarditis (72.4%), hypoalbuminemia
(71.1%), severe thrombocytopenia (22.4%) as major
complications.” Myocarditis with cardiogenic shock at
presentation was the most common complication
(34%) seen by Kumar et al'> Majority of children with
myocarditis also had shock at presentation and required
diuretic therapy, fluid restriction, and vasoactive support.
All patients with AKI improved with conservative
management and none required dialysis. Intravascular
fluid depletion and MODS could be the cause of AKI.
Meningoencephalitis was seen in 15.4% of the admitted
patients. 26% had meningoencephalitis in study by
Vishwanathan et al from India and Kim et al reported in
7.3% of children.*?!

Our study found open defecation in field or movement
of children in forest area/rice field as the risk factor for
scrub typhus disease. 28 (54%) children confirmed open
defecation, while outdoor play in nearby forest and area
with heavy vegetation was seen in 6 (11.5%) children.
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Study by Gautam et al demonstrated houses near grassland
and working in filed to be significantly associated with
scrub typhus disease.” Factors that may have resulted in
increased risk were identified in some of the outbreaks,
includes patients squatting when relieving themselves in
the bushes.”

Cochrane review (2018) concluded that tetracycline,
doxycycline, azithromycin, and rifampicin are effective
drugs available for the treatment of scrub typhus and
suggested that there may be little or no difference
between tetracycline, doxycycline, and azithromycin as
treatment options. The review also found that there were
few treatment failures with the above-mentioned drugs.”
Majority of children in our study were treated with
doxycycline and showed a good clinical response. Previous
studies have also shown a similar clinical response to
doxyceycline.'"'® Few patients were treated with doxycycline
as well as Azithromycin. Four children could not be
salvaged even after treatment. Mortality rate in our study
(7.7%) was similar to study by Rathi et al (9%) and lower
than Kamarasu et al (15%).2*%

Limitations of the study

The present study has some limitations. As the study was
conducted in a tertiary care referral hospital, the present
findings may not reflect the exact burden of the disease
in the community.

CONCLUSION

High index of suspicion in febrile children along with
presence of eschar, lymphadenopathy and capillary leak is
the hallmark of this disease. Prompt diagnosis will prevent
from severe complications like Myocarditis, AKI, and
Meningoencephalitis.
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