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ABSTRACT

Aim of the study: Rickettsial infections rate as the second most frequently reported infections for non-malarial 
febrile illnesses in South East Asia, after dengue. Scrub typhus is an acute infectious disease caused by Orientia 
tsutsugamushi, which is categorised in the Rickettsia genus.
Material and methods: This prospective study was carried out from July 2015 to June 2016 in the Depart-
ment of Paediatric and Internal Medicine after obtaining institutional ethical clearance. A thorough history, 
meticulous physical examination, course of the hospital stay, complications, and outcomes were properly 
documented. Basic laboratory studies with additional investigations were performed. Serum IgM ELISA for 
scrub typhus was performed in all suspected cases and an optical density (OD) greater than 0.5 was considered 
to be positive. 
Results: Scrub typhus was diagnosed in 106 cases (IgM ELISA positive) during the study period; 48 (45%) 
were in the paediatric age group (≤ 14 years) and 58 were adults. Gastrointestinal symptoms, hepatomegaly, 
and lymphadenopathy were more frequent in the paediatric age group than in adults (p ≤ 0.05). Eschar was 
found in 28.3% of cases, but there was no significant difference between paediatric and adult populations. 
Encephalopathy was more common in children, but other organ dysfunctions like myocarditis, renal failure, 
and sepsis were more common in adults (p ≤ 0.05). 
Conclusions: Scrub typhus is seen equally in children and in adults. Clinically GI symptoms and encepha-
lopathy are more common in children, whereas other organ dysfunctions are more common in adults. Larger 
multicentric studies are required to confirm our findings. 
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INTRODUCTION

Scrub typhus is an acute infectious disease caused by 
Orientia tsutsugamushi, which is categorised in the Rick

ettsia genus. The organism is transmitted through the bite  
of larval forms (chiggers) of trombiculid mites [1]. Rick-
ettsial infection has been reported in various parts of the 
world [2–8]. An estimated one billion people are at risk 
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for scrub typhus, and around one million cases occur an-
nually [9, 10]. In the Indian subcontinent scrub typhus is 
the most commonly reported rickettsial infection [4–7,  
11–13]. Scrub typhus is prevalent throughout India, par-
ticularly Southern India, Northern India, North eastern 
states, and central India [12, 14]. Scrub typhus caused ma-
jor epidemics resulting in significant morbidity and mor-
tality in India during World War II [15] and thus became 
known as a disease associated with war. Nevertheless, there 
were scarcity of reports of this disease for several decades. 
But in view of the latest reports from various parts of India 
and neighbouring countries it is evident that the rickettsial 
infection in India has increased many-fold [16].

Rickettsial infections are caused by a distinctive group 
of obligate intra-cellular, Gram-negative, highly pleomor-
phic bacteria. This is mostly of zoonotic origin and usu-
ally transmitted to humans by arthropods like fleas, lice, 
mites, and ticks. The clinical manifestation of this disease 
varies in severity from a mild febrile illness to severe, 
potentially fatal disease with multiple organ dysfunction 
syndrome. Diagnosis of the disease should initially be 
based on epidemiological criteria, which include the lo-
cation, travel history, season, etc. Although this infection 
can be easily treated, clinical diagnosis is often difficult 
because of its varied presentation and absence of eschar 
in the majority of patients. The clinical manifestations of 
cases reported from India show differences compared to 
the clinical manifestations reported from other endemic 
countries in Asia [17]. This could be due to difference in 
infecting strains, which are known to have a high level of 
antigenic variations. Conventional diagnostic tests such 
as the Weil-Felix test are insensitive and non-specific.  
The recently introduce serological test IgM antibody 
against scrub typhus (done by is ELISA or immunofluo-
rescence assay) is considered as the gold standard [18, 19].

Several studies are available to describe the clinical 
profile, laboratory parameters, clinical predictors, and 
prognostic indicators both in paediatric and in adult pop-
ulations. However, there is no comparative study available 
to describe the differences between paediatric and adult 
age groups. Therefore, we conducted this study in the De-
partment of Paediatric and Internal Medicine to find out 
the differences in presentation and complications of this 
disease in children and in adults. 

MATERIAL AND METHODS

This prospective study was carried out from July 2015 
to June 2016 in the Department of Paediatrics and In-
ternal Medicine after obtaining due institutional ethi cal 
clearance. Consecutive patients who were admitted with 
fever of more than five days duration and had clinical 
suspicion of scrub typhus, were enrolled as suspected 
cases in this study. The case definition includes patients 
with high-grade intermittent fever and having five out of 
the following eight clinical features, such as: headache, 

myalgia, regional lymphadenopathy, generalised lympha-
denopathy, hepatomegaly, splenomegaly, eschar, and rash. 
A thorough history, meticulous physical examination 
findings, hospital course, complications (if any), and 
outcome were recorded in a proforma. Basic laboratory 
studies such as complete blood count, urine routine and 
microscopic examination, liver and renal function tests, 
and chest X-ray were performed in all cases. Additional 
investigations such as cerebrospinal fluid (CSF) examina-
tion, echocardiography, and radiological imaging, such 
as ultrasound of the abdomen and CT scan of the brain, 
were performed where indicated. Blood and urine cul-
ture, Quantified Buffy Coat (QBC) testing for malaria 
parasite, and serology for dengue and leptospirosis were 
done to exclude some prevalent diseases.

Serum IgM ELISA was performed in all suspected cases 
using scrub typhus (In Bios International Inc. [country of 
manufacture]) as per the manufacture’s instructions. De-
tection of IgM antibody in ELISA for O. tsutsugamushi in 
serum samples with optical density (OD) more than 0.5 
was considered to be a positive result for typhus and was 
recorded as a confirmed case of scrub typhus. 

Statistical analysis was done using SPSS software ver-
sion 20, the comparison of discrete variables was done by 
using chi-square/Fisher exact test, and continuous varia-
bles were compared using student’s t test. P-value < 0.05 
was taken as significant.

OBSERVATION

We found 106 confirmed cases of scrub typhus (IgM 
ELISA positive) during the study period, and out of them 
48 were in the paediatric age group and 58 were adults. 
The mean age of children with scrub typhus was 5.3 ± SD 
years and of adults was 38.60 ± SD years. There were four 
infants among the paediatric cases. In both groups there 
were more males than females, and the overall male-to-
female ratio was 2 : 1 (Table 1).

The major presenting symptoms were fever (100%), 
gastrointestinal symptoms (70.7%), and neurological 
symptoms (60.3%). Children were more prone to abdomi-

TABLE 1. Age and gender wise distribution

Children (n = 48) Adults (n = 58)

Age (years) n (%) Age (years) n (%)

< 1 4 (8.3) 15–30 19 (32.8)

1–5 26 (54.2) 30–45 23 (39.7)

5–10 13 (27.1) 45–60 14 (24.1)

10–15 5 (10.4) > 60 2 (3.4)

Gender

Male 29 (60.4) Male 42 (72.4)

Female 19 (39.6) Female 16 (27.6)
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nal manifestations such as vomiting and pain in the ab-
domen, whereas adults had more neurological presenta-
tions (p ≤ 0.05). Major clinical findings were hepatomegaly 
(63.2%), splenomegaly (48.1%), lymphadenopathy (38.6%), 
and oedema (28.3%). Hepatomegaly and lymphadenopathy 
were found to be more commonly associated findings in 
the paediatric age group than in adults (p ≤ 0.05). Eschar 
was found in 28.3% of cases, but there was no significant 
difference between paediatric and adult populations.

Leucocytosis was found to be a common laboratory 
finding (57.5%), and children were more prone to it. De-
ranged liver function tests (65%), pneumonia and ARDS 
(31.1%), myocarditis (29.2%), sepsis (25.4%), and renal 
failure (18.8%) were common complications found in our 
study. Encephalopathy was found to be more common in 
children, but the other organ dysfunctions such as cardiac 
and renal were more commonly associated with the adult 
age group (p ≤ 0.05; Table 2).

DISCUSSION

The overall burden of the disease is greater in the ru-
ral population of Asia, with studies showing scrub typhus 

being responsible for up to 20% of all hospital admissions 
[20]. This disease has previously been found to account 
for up to 50% of undifferentiated febrile illness occur-
ring in southern India, particularly in cooler months of 
the year [21]. This was a prospective study carried out in 
a tertiary care hospital in Odisha, Eastern India, which 
has a large catchment area for referral patients. To our 
surprise, we found four infants in our study population 
of 106 cases of scrub typhus. It is likely that these infants 
were exposed to trombiculid mites while they were car-
ried to the working field by their mothers.

The severity of illness depends on both host- and 
pathogen-related factors. Pathogen-related factors may 
be attributed to the fact that different strains of O. tsutsu
gamushi may contribute differently to the manifestation of 
the disease. On the other hand, the difference in clinical 
response of the host might be due to their immunological 
response, where one group is immunologically virgin to 
the strain of O. tsutsugamushi and others are indigenous 
population partially immune due to repeated subclinical 
infections, or the infective strain may have been different. 
Hence, the manifestations vary from mild and self-limit-
ing to fatal complications. Most of the patients presented 
with fever (100%), GI symptoms (70.7%), and neurologi-
cal manifestations (60.3%), as in other studies [7, 22–24], 
with mean duration of fever of 7.4 days. Headache and 
myalgia were found to be more prevalent among adults  
(p ≤ 0.05), perhaps because of more expressive capability 
and psychosomatic reaction than the paediatric population. 
Eschar was found in 28.3% of patients, and there was no 
significant variation in its occurrence among adults and in 
children. However, there was a significant variation in its 
prevalence because Mahajan et al. found it in only 9.5% in 
North India [25], whereas in Korea eschar was document-
ed in as many as 90% of the patients [26]. The variation in 
the prevalence of eschar may be because of variation in 
the strains of organism, variation in cutaneous immunity 
among patients, or a variable search of eschar in different 
studies. Hepatomegaly (63.2%), splenomegaly (48.1%), 
and lymphadenopathy (38.6%) were found in a signifi-
cantly higher percentage of patients in our study. More-
over, hepatomegaly and lymphadenopathy were found to 
be more common findings among children than among 
adults as a marker of strong systemic inflammation. Many 
patients were found to have multisystem involvement, like 
liver dysfunction, renal impairment, ARDS, meningoen-
cephalitis, and overlapping sepsis. MODS were found 
more commonly in adults than in children. This could be 
attributed to their advancing age and the existence of other 
co-morbid conditions like alcoholism, diabetes mellitus, 
COPD, coronary artery disease, and chronic kidney dis-
ease, which can predispose them to higher incidence of 
organ dysfunction. Scrub meningoencephalitis was a more 
common finding among children than in adults, which 
can be an issue of concern regarding damage to the de-
veloping brain and having a greater number of sequalae.

TABLE 2. Comparison of variables 

Variables Children
 (n = 48) 

Adults 
(n = 58)

p

n (%) n (%)

Gastrointestinal 
symptoms

46 (95.8) 29 (50) 0.001

Abdominal pain 20 (41.6) 26 (44.8) 0.747

Headache and myalgia 17 (35.4) 47 (81) 0.001

Rash 5 (10.4) 16 (27.5) 0.027

Jaundice 3 (6.2) 13 (22.4) 0.012

Lymphadenopathy 26 (54.2) 15 (25.8) 0.003

Ascites 5 (10.4) 3 (5.1) 0.314

Eschar 17 (35.4) 13 (22.4) 0.142

Hepatomegaly 42 (87.5) 25 (43.1) 0.001

Splenomegaly 26 (54.1) 25 (43.1) 0.261

Edema 17 (35.4) 13 (22.4) 0.142

Leucocytosis 40 (83.4) 21 (36.2) 0.001

Thrombocytopenia 6 (12.5) 2 (3.4) 0.080

Hypoalbuminemia 26 (54.2) 29 (50) 0.833

Deranged LFT 36 (75) 33 (56.8) 0.052

Deranged RFT 4 (8.3) 16 (27.5) 0.011

Encephalopathy 16 (33) 6 (10.3) 0.003

Pneumonia/ARDS 13 (27.1) 20 (34.5) 0.418

Myocarditis 1 (2.9) 30 (51.7) 0.001

Sepsis 6(12.5) 21 (36.2) 0.005

Renal failure 4 (8.3) 16 (27.6) 0.011
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There are certain limitations to this study. It could not 
be a proper reflection of prevalence of the disease and 
its manifestations in the community because it was a sin-
gle centre, hospital-based study. Although it has a large 
catchment area of referral, the exact burden of the dis-
ease may be much higher in the community. In the adult 
survey the pre-existing co-morbid conditions were not 
recorded properly, which can reflect as more multiorgan 
dysfunction among adults compared to children.

CONCLUSIONS

Physicians should consider scrub typhus as a close 
differential diagnosis when caring for patients with un-
differentiated acute febrile illness with multisystem in-
volvement. A high index of suspicion, rapid diagnosis, 
and early start of appropriate therapy can curtail the mor-
bidity and mortality. Strain variations may contribute to 
the variations to the disease manifestations, hence fur-
ther epi demiological and molecular studies are required 
to identify the prevalent strains and their antigenic var-
iations in this part of the country. Larger multicentre 
studies may be carried out to ascertain the endemicity, 
variation in clinical manifestations, prognostic indicators, 
and predictive value of signs and symptoms in different 
age groups.
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