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ABSTRACT: Rickettsial Infection (RI) is zoonoses disease caused by intracellular bacteria where humans 

were accidently involved in chain of transmission between insect and animals. Factors which serve as 

emerging vector borne infection are deforestation, urbanization, changing land use patterns, water control 

projects, loss of biodiversity, agriculture, and increased global travel, human migration and trade. Because 
of these factors there are close contact between vector and humans. RI occurs worldwide and clinically 

manifests as non-specific acute febrile illness (AFI). RI is always misdiagnosed and underreported in India 

because of outburst of viral fever, symptoms similarities with other common causes of AFI. RI reported 

from almost all parts of India apart from Gujarat, so our aim is to find out the prevalence of RI in our 

region by serological Weil-Felix test. Patients Serum samples (> 500) with AFIs were obtained and were 

tested for RI and other common causes i.e., malaria, dengue, typhoid and chikungunya. In our study for 

RIs screening were positive in 61.98% samples. RI detected were scrub typhus 101 followed by typhus 

group 92 and spotted fever group 26 during 2 years of period. High positivity was found in females and age 

groups of 21-40 years age. This research adds to the limited information available in the literature 

pertaining to RI in south Gujarat region of India.  Our result provides knowledge of RI seroprevalence in 

our region. This in order allows for more swot of RI mainly region specific. 
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INTRODUCTION 

Zoonotic RIs occur in both urban and rural communities 

worldwide. RI is one of the old age diseases and recently 

it is recognized as re-emerging vector borne infection 

(Sharma et al., 2020). It is classically divided into 3 

major groups-Spotted Fever Group (SFG), Typhus 

Group Fever (TG) and Scrub Typhus Group Fever (STG) 

(Rungrojn et al., 2021). Scrub typhus is commonest in 

India (Kelly et al., 2009). RIs are caused by gram 

negative obligate intracellular alphaproteobacteria in the 

genus Rickettsiae. Rickettsia, Orientia, Ehrlichia, 

Neorickettsia, Neoehrlichia, anaplasma and transmitted 

via vectors such as ticks, fleas and lice (Rahi et al., 

2015). These diseases vary in severity from self-limit 

diseases, mild to life threatening diseases if there are 

many complications (van Eekeren et al., 2018). 

Mortality due to these infections is reported to occur in 

1% to 30% of untreated cases (Rathi et al., 2010; Asraf 

Ali et al., 2010). 

The infection clinically manifests as non-specific AFI, 

which is accompanied by headache, myalgia, occasional 

rash, often accompanied by gastrointestinal, respiratory, 

or central nervous system (CNS) symptoms, which may 

lead to severe multi-organ dysfunction in untreated cases 

(Rahi et al., 2015). RIs are often viewed as mild or are 

misdiagnosed as common ailments such as the common 

cold and flu (Walker, 2003). Rickettsial diseases are a 

serious threat to public health if not diagnosed or 

misdiagnosed (D’Cruz, et al., 2022) 

In cases of AFI there are many serological, molecular 

and cultural diagnostics tests available. RIs are 

diagnosed by serological methods in developing 

countries like us (Mittal et al., 2012). Weil-Felix test is 

an extensively used old serological test for the diagnosis 
of RI. In this test some Proteus strains OXK, OX19, 

OXK antigen suspension were used to detect RIs  ST, 

TG and SFG (Mittal et al., 2012). 

Prevalence of this disease is worldwide except 

Antarctica (Mahajan, 2012). Rickettsial infections are 

re-emerging or newly emerging infections that arise 

especially in the tropics but are also increasingly 

recognised in temperate climates due to global warming 

(Premaratna, 2022). In India it has been documented 

since 1930 with scrub typhus during the Second World 

War (Mahajan, 2012). This disease is not so popular till 
last decade but in last few years there are many cases for 

Biological Forum – An International Journal             15(2): 1212-1216(2023)  



Patil  & Naik              Biological Forum – An International Journal     15(2): 1212-1216(2023)                                       1213 

rickettsial disease found in the part of India from Jammu 

Kashmir, Himalayan, Uttarakhand, Haryana, Delhi, 

Assam, Odisha, Karnataka, Tamil Nadu, Kerala, 

Maharashtra, Madhya Pradesh, Rajasthan and West 

Bengal (Sharma et al., 2020; Rathi et al., 2010; Sood et 

al., 2013). Rickettsial fever has been reported to be 

endemic in many parts of India but data on the same is 

limited in Gujarat. Even though no official reports of 

these debilitating fever infections have been reported in 

Gujarat in the literature thus far, the potential of it 

happening cannot be disregarded  

RIs are re-emerging infections with various clinical 

appearances and are difficult to diagnose. While the 

clinical presentation of RI is similar, the causative 

species and epidemiology can vary depending on the 

region. For diagnosis and treatment it is important to 

know the distinctive symptoms and the epidemiology of 
a region, as they can be associated with significant 

morbidity and mortality (Khamesipour et al., 2018). 

The main aim of this study is to reduce the gap in our 

knowledge of RIs in our South Gujarat region- Surat, 

India by following the objective to determine the 

seroprevalence of RIs by Weil-Felix test.  

MATERIAL AND METHODS  

This prospective clinical laboratory based cross-

sectional study was conducted from October 2020 to 

December 2022 at the South Gujarat’s Surat region of 

India. The human population used for this study were 
anonymous specimens collected using an ongoing 

testing for diagnosis of febrile illnesses. Our study did 

not affect the routine clinical practice of the clinic, 

laboratory or hospital. 

Blood samples of the patients having acute fever and 

suspected common causes of AFI submitted to clinical 

laboratories of Surat region and Microbiology 

Department, Surat Municipal Medical College, were 

taken for serological testing. Samples from the patient 

with fever history for more than one-week, high WBC 

count/high ESR/High CRP were taken to be processed. 

Patient’s age and sex related data were also collected. 
2 ml of peripheral venous blood was drawn into pyrogen-

free, vacuum blood collection tube without any 

anticoagulant and carried to the Department of 

Microbiology and MLT, Shri A N Shah Science College, 

Kholwad, Surat. To obtain serum plain vial samples were 

centrifuged for 5 min at 3000 rpm. Serum was separated 

to blood clot and collected in multiple aliquots by 

calibrated micropipette into separate sterile vials and 

stored at 2-8º C till testing was complete. All serum 

samples were stored at -20oC for future use. 

Total 505 samples were included in the present study for 

rickettsial diseases as one of the differential diagnoses. 

After ruling out for other diseases like typhoid 

(performed by Widal test and RDT), chikungunya 

(conducted by RDT), dengue (tested by IgM ELISA) and 
Malaria (confirmed by PBS and RDT) samples were 

obtained and analyzed for RI. Any blood samples which 

were grossly hemolyzed, lipemic, icteric or sera 

microbiologically contaminated were not included in the 

study. 

RI can be grouped into 3 antigenically defined groups: 

those causing ST, SFG and TG in our study Weil-Felix 

heterophile antibody test which is the oldest, simple, 

economical test was aided for initial investigation. 

Samples were analyzed by Weil-Felix test using the 

standard protocol and manufacturer’s instruction, for 

initial screening followed by further dilutions to achieve 
end titre. The antigen sets which is used in this test were 

Progen antigen set-1 (Tulip Diagnostics (P) Ltd., Goa, 

India), CRI antigen set-2 (Central Research Institute, 

Kasauli, India) and antigen set-3 an in-house prepared 

according to procedure given by Mathai et al., 2001. All 

the sample were screened through slide agglutination 

test. All the serologically screening positive samples 

were subjected to Weil-Felix tube test for titer 

determination with doubling dilution of 1:20 to 1: 320. 

Titres of more than 1:80 for OX2 and OX19 and more 

than 1:160 for OXK were considered diagnostically 
significant Cut-off titre according to manufacturer’s 

instructions. For the negative control 25 healthy person 

blood samples from volunteers and PROGENTM 

polyspecific positive control (Tulip Diagnostics (P) Ltd., 

Goa, India) were also included in the study.  

RESULTS AND DISCUSSION 

In our country there are large number of possible causes 

of febrile cases (Crump  et al., 2017). Most of the time 

treatment will cure the infection but some time fever 

becomes prolong, and at that time people seek medical 

attention. One of the important yet poorly diagnosed 

causes of febrile illness is the RI (Singhi et al., 2017; 
Beresford and Gosbell 2016). 

Samples Tested for Rickettsia Antibodies. In the year 

October 2020 to December 2022 total 505 AFI samples 

of patients with more than one week fever history and 

high WBC count/high ESR/High CRP were obtained and 

analyzed with multiple serological testing (Table 1). Of 

the suspected 505 AFI samples 313 samples were 

screening positive for rickettsial antibodies. 

Table 1: Distribution of samples tested for rickettsiosis by year and by analysis type. 

Rickettsial 

Infection (RI) 

By Year 

Sample Analysis Type 

Malaria Typhoid Dengue Chikungunya 

RIP RIN RIP RIN RIP RIN RIP RIN 

2020-2021 12 71 10 120 6 47 3 11 

2021-2022 20 80 23 200 10 44 0 0 

Total 32 151 33 320 16 91 3 11 

         RIP= RI Positive;  RIN=RI Negative 
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Gender and Age Distribution of Patients with 

Rickettsial Antibodies. Total 505 samples analyzed, 

249 were from male patients 256 were female patients. 

Screening Positive 313 samples represent patients with 

sero-positive RI. In our study we found higher positivity 

of RI found in females (66.79%) than the male (58.67%). 

Male were highly affected by RI (Sudhindra et al., 2017; 

Udayan et al., 2014; Ajantha et al., 2013; ML et al., 

2019; Nimboor et al., 2018) which is contradict to our 

result. High positivity was found in female than the male 

in the study of Mittal et al. (2012) and Al Amin et al. 
(2021) which is comparable to our result. 

Age group which is highly affected by RI was 21-40 

years (66.28%) followed by 41-60 (62.70%). Lowest 

positivity found in the age group > 60 years. The median 

age was 37 years (ranging from 4 months to 86 years). 

Highest positivity found in age group 11-60 (Mittal et al., 

2012). In one study by Sudhindra et al. (2017); they 

found positivity in the age group of 20-29 and by 

Nimboor et al. (2018) the age group which was highly 

affected was 20-50 by RI. 

Seroprevalence of Rickettsial species: Weil-Felix is a 

nonspecific agglutination test which detects anti-

rickettsial antibodies in a patient's serum. The Weil-Felix 

test is based on cross-reactions which occur between 

antibodies produced in acute RIs with antigens of OX 

(OX 19, OX 2, and OXK) strains of Proteus species. In 

this RIs study of multiple OX antigen sets serology 

determination, we found out ≈ 313 samples were RI 
screening positive shown in Fig. 1. The Weil-Felix test 

contains three antigen sets. In total RIs samples antigen 

OX2 for determining antibodies against (SFG) RI tested 

were positive ≈86; Antigen OX19 for (TG) RI were 

positive to ≈ 190 and Antigen OXK suggested (ST) RI 

were positive to ≈ 221.

  

Fig. 1. Multiset Weil-Felix test Positivity results: Set 1-Tulip diagnostic; Set 2- CRI, Kasuali; Set 3-Inhouse 

prepared antigen. 

RI seropositive sample distribution in major RI groups is 

as shown in Table 2. Retrospectively, RI screening 

positive samples were serologically tested for common 

causes of AFI. There were such samples who gave 

positive test results with two or more than two antigen 

sets and serological test positive with other AFI profile 

tests. RI and coinfection of diseases according to 

serology detection in AFI were as shown in Table 2 

Table 2: Distribution of RIs seroprevalence samples according to serology detection. 

Screening Test Positivity 

OX2 (SFG) only 12 

OX19 (TG) only 66 

OXK (ST) only 104 

OX2 (SFG),OX19 (TG) combine 12 

OX19(TG) and OXK(ST) combine 57 

OXK(ST) and OX2(SFG) combine 11 

OX2(SFG), OX19(TG) and OXK(ST) 51 

OX2 (SFG) and malaria combine 01 

OX19 (TG) and dengue combine 01 

OXK(ST) and dengue combine 02 

OX2(SFG) and typhoid combine 03 

OX19(TG) and typhoid combine 07 

OXK(ST) and typhoid combine 35 

OX19(TG) and chikungunya combine 01 

 

We found co-infection with other common causes of 

acute febrile illness. In our study we found typhoid 

samples which has highest positivity with RIs in total 

and of RIs scrub typhus positivity is highest. In one study 

they found coinfection of scrub typhus with typhoid 

(Seow et al., 2017). We also found scrub typhus with 

dengue which was also found by Sapkota et al. (2017). 

One study carried out by Bhattarai et al., (2022) in which 

they found coinfection of scrub typhus dengue and 

typhoid. 

RI screening positive samples and cut-off significant 

titre positive samples proportional is as shown in figure 

2. 20% samples positive for scrub typhus, 18.21% 

samples were positive for typhus group fever and 4.75% 

samples were positive for spotted fever group infection 

by tube agglutination test. In India RI is an emerging 

Set 1-Tulip 

diagnostic  

Set 2- CRI, 

Kasuali 

Set 3-Inhouse 
prepared 
antigen 
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group of zoonosis infection particularly scrub typhus and 

Indian tick rickettsial fever (Varghese et al., 2013). One 
study carried out by Sudhindra et al. (2017) in which 

they found 19.3 % samples were positive for scrub 

typhus followed by typhus group fever (7.33%) and 

spotted group fever (6.66%) which is similar to our 

study. In one study they found 38.84% were reactive to 

OX2 (spotted fever group), 25% were reactive to OXK 

(Scrub typhus) & 5% showed significant titers to OX19 

(typhus fever) (Al Amin et al., 2021). Rickettsial 

diseases were detected in 26.35% samples in the 

Karnataka region by Mita et al. (2016) which is lower 
than our study. 

Maximum number of RI were found rainy season in the 

month of July to November and pre winter season and 

least RI found in of winter and summer season as shown 

in Table 3 which is similar to report published previously 

(Kala  et al., 2016; Palanivel et al., 2012; Mathai  et al., 

2003; Khan et al., 2022). 

 

 
Fig. 2. Proportional Rickettsial species in seropositive RI samples. 

Table 3: Seasonal distribution of RIs positive samples. 

Season (In Month) RIs OX2 OX19 OXK 

Monsoon (July to October) 330 46 118 166 

Winter (November to February) 71 17 27 27 

Summer (March to June) 92 23 41 28 

Total 493 86 186 221 

 

CONCLUSIONS  

The RIs seroprevalence is high in our region of study. Of 

RIs we found that scrub typhus and typhus group fever 

are more prevalent. Several tests are available for 

differential diagnosis of AFI with high sensitivity and 

specificity, but they are not routinely used because of 

cost and technical reasons in developing countries. 

Serological tests are the mainstay in AFI differential 

diagnosis. Suspected RIs is an emergency, and the 

person must see a health practitioner quickly. 
Examination of patients’ samples ensures a quick 

diagnosis and helps them receive the correct treatment 

early. Failure in diagnosis and treatment put patients at 

great risk. The burden suspected is high in our region so 

this infection should include in differential diagnosis of 

AFI. 

FUTURE SCOPE  

Generally, RIs are significantly neglected and under-

recognized in the Asia Pacific region including our South 

Gujarat region of India, while causing a significant 

burden of disease. RIs are not widely studied because of 

the limitation of diagnostic techniques, lack of awareness 
and information but the distribution of this rickettsial 

group appears to be spreading wider. Since RIs have 

become more globally documented, the growing 

importance of RIs studies i.e. Rickettsia agents, its vector 

populations, diagnostic modality for accumulated data 

information which allows for control and prevention 

strategies to be identified, prioritized and implemented. 

Acknowledgement. I extend my sincere thanks to the 

Education Department, Government of Gujarat for supporting 
the research financially by awarding the research Scholarship 

SHODH-ScHeme of Developing high quality (ref 

no.202001740008, KCG/SHODH/2020-21). 

Conflict of Interest. None. 

REFERENCES  

Ajantha, G. S., Shetty, P. C., Kulkarni, R. D. and Biradar, U. 

(2013). PCR as a diagnostic tool for extra-pulmonary 
tuberculosis. Journal of Clinical and Diagnostic 

Research: JCDR, 7(6), 1012. 

Al Amin, A. M. M., Paul, S. K., Aziz, M. A., Paul, A., Karim, 
S. N., Ahmad, F. U.  and Hossain, M. A. (2021). Study 

on rickettsial diseases evidenced by Weil-Felix test 

among febrile patients visiting a tertiary care hospital 
in Mymensingh. Mediscope, 8(2), 112-121. 

Asraf Ali, S. and Veena, M. (2010). Serological study of 
rickettsial diseases in human and rodent population in 

Chittoor dist.(AP). J. Commun. Dis, 42(3), 209-213. 
Beresford, R. W. and Gosbell, I. B. (2016). Pyrexia of 

unknown origin: causes, investigation and 
management. Internal Medicine Journal, 46(9), 1011-

1016. 

Crump, J., Newton, P. N., Baird, S. J. and Lubell, Y. (2017). 
Febrile illness in adolescents and adults. 

D’Cruz, S., Perumalla, S. K. and Yuvaraj, 
J. (2022). Geography and prevalence of RIs in 
Northern Tamil Nadu, India: a cross-sectional 

study. Sci Rep., 12, 20798.  
Kalal, B. S., Puranik, P., Nagaraj, S., Rego, S. and Shet, A. 

(2016). Scrub typhus and spotted fever among 

hospitalised children in south India: Clinical profile and 
serological epidemiology. Indian J Med Microbiol, 

34(3), 293–298. 
Kelly, D. J., Fuerst, P. A., Ching, W. M. and Richards, A. L. 

(2009). Scrub typhus: the geographic distribution of 
phenotypic and genotypic variants of Orientia 

tsutsugamushi. Clinical infectious 

diseases, 48(Supplement_3), S203-S230. 



Patil  & Naik              Biological Forum – An International Journal     15(2): 1212-1216(2023)                                       1216 

Khamesipour, F., Dida, G. O., Anyona, D. N., Razavi, S. M. 
and Rakhshandehroo, E. (2018). Tick-borne zoonoses 
in the Order Rickettsiales and Legionellales in Iran: A 

systematic review. PLoS neglected tropical 

diseases, 12(9), e0006722. 

Khan, I. D., Bahal, P., Singh, B., Priya, P., Pandey, R., Makkar, 
A. and Jindal, A. K. (2022). Emergence of “urban scrub 

typhus” during Monsoon season in an urban pocket and 
biodiversity hotspot of New Delhi, India. Journal of 

Marine Medical Society, 24(2), 124. 

Mahajan, S. K. (2012). Rickettsial diseases. J Assoc Physicians 

India, 60(Jul), 37-44. 

Mathai, E., Lloyd, G., Cherian, T., Abraham, O. C. and 
Cherian, A. M. (2001). Serological evidence for the 
continued presence of human rickettsioses in southern 

India. Annals of Tropical Medicine & 

Parasitology, 95(4), 395-398. 

Mathai, E., Rolain, J. M., Verghese, L., Mathai, M., Jasper, P., 
Verghese, G. and Raoult, D. (2003). scrub typhus 

during pregnancy in India. Transactions of the Royal 

Society of Tropical Medicine and Hygiene, 97(5), 570-
572. 

Mita, D. Wadekar and N. B. and Swaroop Rani  (2016). 
Seroprevalance of Rickettsial Diseases in a tertiary 

Care Hospital. International Journal of current 

microbiology and applied sciences,  pp.14-18 

Mittal, V., Gupta, N., Bhattacharya, D., Kumar, K., Ichhpujani, 

R. L., Singh, S. and Rana, U. V. S. (2012). Serological 
evidence of RIs in Delhi. The Indian journal of medical 

research, 135(4), 538. 
M. L, S. H., Peerapur, B. V., Sharif, N. and Hoti, S. L. (2019). 

Serodiagnosis and Molecular Characterization of Scrub 

Typhus in and around Vijayapura, North Karnataka 

Region. Indian Journal of Public Health Research & 

Development, 10(10). 
Nimboor, K., Sonam, A. and Thomas, R. (2018). 

Seroprevalence of RIs in a Tertiary Care Center in 
South India. Int. J. Curr. Microbiol. App. Sci, 7(9), 
1523-1527. 

Palani, M. T., Mishra, M. N., Odyuo, B. T. S., Mishra, P. and 
Abraham, S. (2022). Infection pattern and Laboratory 

Profile of Scrub Typhus in A Secondary Care Centre 

from North-East India. J Infect Pathol, 5(149), 2. 
Palanivel, S., Nedunchelian, K., Poovazhagi, V., Raghunadan, 

R. and Ramachandran, P. (2012). Clinical profile of 
scrub typhus in children. The Indian Journal of 

Pediatrics, 79, 1459-1462. 
Premaratna, R. (2022). Rickettsial illnesses, a leading cause of 

acute febrile illness. Clinical Medicine, 22(1), 2. 
Rahi, M., Gupte, M. D., Bhargava, A., Varghese, G. M. and 

Arora, R. (2015). DHR-ICMR Guidelines for diagnosis 

& management of Rickettsial diseases in India. The 

Indian journal of medical research, 141(4), 417–422.  

Rathi, N. and Rathi, A. (2010). RIs: Indian perspective. Indian 

pediatrics, 47, 157-164. 
Rungrojn, A., Chaisiri, K., Paladsing, Y., Morand, S., Junjhon, 

J., Blacksell, S. D. and Ekchariyawat, P. (2021). 
Prevalence and molecular characterization of Rickettsia 

spp. from wild small mammals in public parks and 
urban areas of Bangkok metropolitan, 

Thailand. Tropical Medicine and Infectious 

Disease, 6(4), 199.   

Sapkota, S., Bhandari, S., Sapkota, S. and Hamal, R. (2017). 

Dengue and scrub typhus coinfection in a patient 
presenting with febrile illness. Case Reports in 

Infectious Diseases, 2017. 
Seow, C. W. X., Logarajah, V. and Tan, N. W. H. (2017). 

Typhoid and scrub typhus coinfection in a returned 

traveler. Global pediatric health, 4, 
2333794X17726941. 

Sharma, A. and Mishra, B. (2020). Rickettsial disease 
existence in India: Resurgence in outbreaks with the 

advent of 20th century. Indian Journal of Health 

Sciences and Biomedical Research (KLEU), 13(1), 5. 
Singhi, S., Rungta, N., Nallasamy, K., Bhalla, A., Peter, J. V., 

Chaudhary, D. and Indian Society of Critical Care 
Medicine Research Group. (2017). Tropical fevers in 

Indian intensive care units: a prospective multicenter 

study. Indian Journal of Critical Care Medicine: Peer-
reviewed, Official Publication of Indian Society of 

Critical Care Medicine, 21(12), 811. 
Sood, A., Chauhan, S. and Jarya, S. C. (2013). Rickettsial 

diseases: An urgent need to upgrade diagnostic 
facilities. Int J Rec Tr Sci Tech, 7(1), 20-1. 

Sudhindra, S., Ganesh, L. S. and Arshinder, K. (2017). 

Knowledge transfer: an information theory 

perspective. Knowledge Management Research & 

Practice, 15, 400-412. 
Udayan, U., Dias, M. and Machado, S. (2014). A hospital based 

study of rickettsial diseases evidenced by Weil-Felix 
test in a tertiary care hospital. CHRISMED Journal of 

Health and Research, 1(3), 150. 

van Eekeren, L. E., de Vries, S. G., Wagenaar, J. F., Spijker, 
R., Grobusch, M. P. and Goorhuis, A. (2018). Under-

diagnosis of rickettsial disease in clinical practice: a 

systematic review. Travel Medicine and Infectious 

Disease, 26, 7-15. 

Varghese, G. M., Mathew, A., Kumar, S., Abraham, O. C., 
Trowbridge, P. and Mathai, E. (2013). Differential 

diagnosis of scrub typhus meningitis from bacterial 
meningitis using clinical and laboratory 

features. Neurology India, 61(1), 17. 
Walker D. H. (2003). Rickettsial diseases in travelers. Travel 

medicine and infectious disease, 1(1), 35–40.  

 

 
How to cite this article: Amruta R. Patil and Jignaben P. Naik (2023). A Study on Rickettsial Infection in the Acute Fever 
Cases of South Gujarat’s  Surat Region, India Indicates Higher Incidences. Biological Forum – An International Journal, 15(2): 

1212-1216. 

 


