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Abstract

Introduction: Scrub typhus is an mite-borne acute, febrile, infectious illness that is caused by Orientia 
tsutsugamushi The causative organism, Orientia tsutsugamushi, is transmitted to the human beings by 
the bite of larval stage (chiggers) of the trombiculid mites, Leptotrombidium delience. This disease is 
most common in rural areas of low income countries. It is difficult to differentiate clinically from other 
tropical infections such as malaria, dengue, enteric fever and leptospirosis. Hence the study aim was 
to determine the seroprevalence of scrub typhus among the acute febrile illness patients attending in 
different hospitals of Chitwan district.

Methods: The study was based on patients with suspected scrub typhus cases in Chitwan district from 
March 2017 to August 2017. Blood samples were collected from the suspected patients of scrub typhus, 
having acute febrile illness. IgM antibody to Orientia tsusugamushi was detected by using Scrub Typhus 
Detect™ Kit, In Bios International, USA. 

Results: A total of 451 samples, 112 (24.80%) were positive for IgM Antibodies. Multivariate analysis 
demonstrated that the following factors were significantly associated with the scrub typhus. 1. Females 
(odd ratio [OR] =2.088, P=<0.004, confidence interval [CI] =1.268-3.438) 2. House near grassland (odd 
ratio [OR] =10.380, P=<0.001, confidence interval [CI] =3.615-29.802), 3. Piling weeds in house (odd 
ratio [OR] =0.498, P=0.011, confidence interval [CI] =0.290-0.855), 4. Presence of mouse inside the 
house (odd ratio [OR] =2.157, P=0.003, confidence interval [CI] =1.290-3.608), 5. Working in the field 
(odd ratio [OR] =10.295, P=0.002, confidence interval [CI] =2.309-45.905). All cases enrolled have 
presented fever (100%) followed by headache (56.2%), nausea (55.4%), shortness of breath (40.2%), 
abdominal pain (14.3%), jaundice (8.9%), hypertension (8.9%), COPD (8.0%), tachypnoea (4.5%), 
diabetes (4.5%), eschar (2.7%) and seizure (1.8%).

Conclusion: In the study the proportion of Scrub typhus infection was 25% among acute febrile cases. 
Our finding also explored the burden of scrub typhus in relation to demographic trend, risk factors, clinical 
characteristics and findings of different laboratory parameters. Early diagnosis, appropriate treatment 
along with health education and vector control measures are best way to prevent and management of 
scrub typhus. 
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Introduction
Scrub typhus is an mite-borne acute, febrile, infectious 
illness that is caused by Orientia  tsutsugamushi which 
is most common zoonotic bacterial infection in the 
region known as the tsutsugamushi triangle which 

extends from northern Japan and far-eastern Russia 
in the north, to northern Australia in the south, and to 
Pakistan in the west1. The causative organism ,Orientia 
tsutsugamushi, is transmitted to the human beings by 
the bite of larval stage (chiggers) of the trombiculid 
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mites, Leptotrombidium delience 2. As these mites can 
be found in many different types of vegetation e.g. 
forest, rice paddies and plantation, farmers and people 
who engage in outdoor activities have higher risk of 
contracting scrub typhus3.

Clinical manifestations are non specific which include 
acute febrile illness, fever, nausea headache, shortness 
of breath, myalgia. Recent studies on scrub typhus 
have reported the various clinical manifestations with 
abnormal laboratory findings4. 

This disease is most common in resource limited 
settings such as rural areas and is difficult to differentiate  
clinically from other tropical infections such as malaria, 
dengue ,enteric fever and leptospirosis5. 

The aim of this study was to determine the seroprevalence 
of scrub typhus among the acute febrile illness patients 
of Chitwan district of Nepal.

Methods
Cross sectional descriptive study was conducted on 
acute febrile illness patients with suspected scrub 
typhus cases in Chitwan district from April 2018 to 
September 2018. Blood sample was collected from the 
suspected patients of scrub typhus, having acute febrile 
illness. IgM antibody to Orientia tsusugamushi was 
detected by using Scrub Typhus Detect™ Kit, In Bios 
International, USA. An optical density (OD) > 0.50 was 
considered positive. 

At the time of admission, a through history taking for 
the demographic variables, clinical characteristics and 
laboratory parameters were performed in the patients 
who were enrolled in this study. Signed informed consent 
was obtained for each patient before the patients were 
included in the study. This study was approved from the 
IRC of Institute of medicine.

The collected data were entered in Epi info 3.5 and 
exported to IBM SPSS 16.0 version. Association 
between the different demographic variables and 
scrub typhus was determined using the chi square test, 
frequency distribution, univariate logistic regression 
analysis. Significant variables from the univariate 
logistic regression analysis were selected for the 
multivariate logistic regression analysis. The odd ratio 
with 95% confidence interval is presented to find the 
statistical significance. 

Results
Among the total cases 451, 112 (24.80%) were 
positive for IgM Antibodies. Highest percentages of 
scrub typhus positive were students (13.1%) followed 
by housewife (6.7%). Patients with primary level of 
education (7.8%) were severely infected which was 
followed by no education (6.2%) and secondary level 
of education (6.2). The most common age group was 
between 11-20 years (6.0%) followed by 1-10 years 
(5.3%). (Table-1 demonstrate the association of socio 
demographic variables and ELISA report)

Table-1: Association of Socio demographic variables and ELISA report

Variables ELISA Report P-value Odd Ratio 95% confidence intervalPositive Negative
Occupation
Students 59 (13.1%) 162 (35.9%) 0.750 0.850 0.312-2.314
Housewife 30  (6.7%) 71(15.7%) 0.979 0.986 0.346-2.810
Farmers 10 (2.2%) 48 (10.6%) 0.229 0.486 0.150-1.573
Other [Business, Job] 7 (1.6%) 44 (9.8%) 0.119 0.371 0.107-1.290
Daily wages 6 (1.3%) 14 (3.1%) 1
Education
Primary level 35 (7.8%) 117 (25.9%) 0.496 2.094 0.249-17.604
No Education 28 (6.2%) 89 (19.7%) 0.469 2.202 0.260-18.679
Secondary Level 28 (6.2%) 70 (15.5%) 0.346 2.800 0.329-23.814
Higher Secondary 20 (4.4%) 56 (12.4%) 0.405 2.500 0.289-21.604
Graduate 1(0.2%) 7 (1.6%) 1
Age Group
1-10 Years 24 (5.3%) 76 (16.9%) 0.296 2.000 0.544-7.348
11-20 27 (6.0%) 61 (13.5%) 0.120 2.803 0.765-10.278
21-30 20(4.4%) 62 (13.7%) 0.288 2.043 0.547-7.631
31-40 10 (2.2%) 34 (7.5%) 0.386 1.863 0.456-7.607
41-50 11(2.4%) 34 (7.5%) 0.313 2.049 0.508-8.264
51-60 13 (2.9%) 31 (6.9%) 0.165 2.656 0.669-10.548
61-70 4 (0.9%) 22 (4.9%) 0.864 1.152 0.228-5.807
71 and Above 3 (0.7%) 19 (4.2%) 1
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Fever was the most common (100%) clinical 
characteristic observed in this study, which was 
followed by headache (56.2%), nausea (55.4%), 
shortness of breath (40.2%), abdominal pain (14.3%), 
,jaundice (8.9%),hypertension (8.9%), COPD(8.0%), 
tachypnoea (4.5%), diabetes(4.5%),  eschar (2.7%) 
and  seizure(1.8%). (Table-2 describes the clinical 
characteristics of scrub typhus cases)

Table 2: Clinical Characteristics in Scrub typhus 
cases (n=112)

Clinical Characteristics Number (%)

Fever 112 (100)

Headache 63 (56.2)

Nausea 62 (55.4)

Shortness of Breath 45 (40.2)

Abdominal Pain 16 (14.3)

Jaundice 10 (8.9)

Hypertension 10 (8.9)

COPD 9 (8.0)

Diabetes 5 (4.5)

Tachypnoea 5 (4.5)

Eschar 3 (2.7)

Seizure 2 (1.8)

Thrombocytopenia was the most common laboratory 
finding seen in 64.3% patients. Low level of Hemoglobin 
was observed in 31.2% patients. Leucocytosis was seen 
in 18.8% & leucopenia in 8%. Renal function test such 
as creatinine was raised in 14.3% and elevated urea 
was observed in 13.4%. Assessment of liver function 
showed the rise of liver enzymes, ALT was markedly 
increased in 65.2% cases followed by AST in 63.4%, 
ALP 33.0%, direct bilirubin 31.2%, and total bilirubin 
raised in 22.3%. (Table-3 demonstrates laboratory 
parameter of scrub typhus cases)

Table 3: Laboratory Parameter of Scrub typhus 
cases (n=112)

Laboratory 
parameters Value Number (%)

Hemoglobin
<11.0gm/dl 35 (31.2)

>11.0gm/dl 77 (68.8)

Total Leucocyte 
count

<4000 cumm 9 (8.0)

4000-11,000cumm 82 (73.2)

>11,000 cumm 21 (18.8)

Platelet  count 
<1,50,000/µL 72 (64.3)

1,50,000-4,50,000/µL 40 (35.7)

Urea 
>45mg/dl 15 (13.4)

<45mg/dl 97 (86.6)

Creatinine
>1.4mg/dl 16 (14.3)

<1.4mg/dl 96 (85.7)

Bilirubin(Total)
>1.2mg/dl 25 (22.3)

Upto 1.2mg/dl 87 (77.7)

Bilirubin(Direct)
>0.4mg/dl 35 (31.2)

Upto 0.4mg/dl 77 (68.8)

AST
>45 mg/dl 71 (63.4)

Upto 45 mg/dl 41 (36.6)

ALT
>40mg/dl 73 (65.2)

Upto 40 mg /dl 39 (34.8)

ALP
>192.0 U/L 37(33.0)

<192.0 U/L 75 (67.0)

Multivariate analysis demonstrated that the following factors 
were significantly associated with scrub typhus infection. 
There was female (odd ratio [OR] =2.088, P=<0.004, 
confidence interval [CI] =1.268-3.438), predominance 
significantly associated with the scrub typhus. 

Most of the patients were residing near the grassland 
(odd ratio [OR] =10.380, P=<0.001, confidence 
interval [CI] =3.615-29.802), piling weeds in house 
(odd ratio [OR] =0.498, P=0.011, confidence interval 
[CI]=0.290-0.855), presence of mouse inside the house 
(odd ratio [OR] =2.157, P=0.003, confidence interval 
[CI] =1.290-3.608),working in the field (odd ratio [OR] 
=10.295, P=0.002, confidence interval [CI] =2.309-
45.905) were significantly associated with scrub typhus. 
Seropositivity was higher in age group 11-20 years. 
Students (13.1%) were severely affected scrub typhus 
followed by housewife (6.7%). (Table-4 describes the 
multivariate analysis of association of ELISA report 
with socio demographic variables)
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Table 4: Multivariate analysis of association of ELISA Report with socio demographic Variables

Variables
ELISA Report

P-value A d j u s t e d 
Odd Ratio

95% confidence 
intervalPositive Negative

Sex
Male 44 (9.8%) 181 (40.1%) 1
Female 68 (15.1%) 158 (35.0%) 0.004 2.088 1.268-3.438

Piling Weeds in House
Yes 67 (14.9%) 266 (59.0%) 0.011 0.498 0.290-0.855
No 45 (10.0) 73 (16.2) 1

House Near Grassland
Yes 108 (23.9%) 253 (56.1%) <0.001 10.380 3.615-29.802
No 4 (0.9%) 86 (19.1%) 1

Piling Weeds in Yard
Yes 89(19.7%) 158(35.0%) 0.249 0.406 0.88-1.880
No 23(5.1%) 181(40.1%) 1

Presence of  Mouse
Yes 77(17.1%) 153(33.9%) 0.003 2.157 1.290-3.608
No 35(7.8%) 186(41.2%) 1

Working in the field
Yes 87(19.3%) 129(28.6%) 0.002 10.295 2.309-45.905
No 25 (5.5%) 923(46.6%) 1
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Discussion
Scrub typhus is a common cause of acute febrile illness 
in our country Nepal. A Total of 451 patients suspected of 
having scrub typhus were included in our study to detect 
the presence of IgM antibody by ELISA. Prevalence of 
scrub typhus was found to be 24.80% which is similar to 
the study conducted in Bangladesh and India 6, 7. During 
the last three years scrub typhus have started to appear 
in different district of Nepal with the prevalence rate 
of 40.3%8. In this study seroprevalence of scrub typhus 
is found high in females which are in congruence with 
the previous data published from chitwan district of 
Nepal, Rajasthan India and Korea9-11. This might be due 
to active involvement of females in household and field 
workers in our country Nepal. In contrast, the study 
in India found that prevalence rate for Scrub Typhus 
was higher among male (54.3%) and female (45.7%)12. 
Scrub  typhus was most common in young adults of  
age group  11-20 years which is similar to the study 
conducted by other investigators 9, 13. Students were 
severely affected in our study. This might be due to 
the large number of infected individuals were from age 
group 11-20 years. 

Peoples residing in rural area with their house near 
the grassland and working in the field were more 
susceptible to scrub typhus. These were the significant 
risk factors associated with scrub typhus. Rodent 
populations of these rural areas were responsible to 
transmit the disease in human beings. Precautionary 
measures should be taken in the rural area to control the 
rodent’s population.

Fever is the most common clinical characteristic 
present in scrub typhus patients which must be 
differentiated from other acute  febrile illnesses6, 14. The 
common clinical characteristics seen in this study were 
fever, headache, nausea, abdominal pain, tachypnoea, 
shortness of breath and seizures. Our findings are in 
correlation with other studies conducted in Korea, 
India, Thailand and Bangladesh4, 15-18.

Thrombocytopenia is the most common hematological 
parameter with leucocytosis and low level of 
Hemoglobin in scrub tyhus patients. These finding are 
similar with the study conducted in India and Korea19-

21. Elevated Transaminase with raised bilirubin and 
renal dysfunction were observed in our study which 
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were common laboratory abnormalities found in other 
studies22-25.

The central pathophysiological derangements of 
thrombocytopenia, liver function and renal function in 
scrub typhus is because of wide spread vasculitis and 
perivasculitis of these organs. This is due to multiplication 
of the organism in the endothelial cells lining the small 
blood vessels and consumption of platelets in the 
process of intravascular microthrombosis26.

The limitation of this study includes the collection 
of single serum specimens for the detection of IgM 
antibodies during the acute phase of the disease. A rise 
in the antibody titre in paired sera could not be detected 
in our study. Additional descriptive study of one year 
duration is required to find the exact scenario of scrub 
typhus with its monthly distribution and seasonal 
variation.

Conclusion 
Scrub Typhus is an important public health problem 
in tropical countries like Nepal. Acute febrile illness 
patients must be investigated for Scrub typhus with 
other similar types of infections and clinicians should 
be aware of this disease.  The result of this study 
describes the demographic trend, risk factors, clinical 
characteristics and laboratory findings in Scrub typhus. 
Proper confirmation of diagnosis, early institution 
of therapy, public awareness, and vector control are 
important factors to be taken into consideration in the 
prevention and management of scrub typhus. 
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