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Introduction 

Review Research 

Gram-negative bacteria belonging to the order Rickettsiales such as Anaplasma, Ehrlichia, 

Neorickettsia, Rickettsia, and Orientia are the causative agents of infectious diseases collec-

tively known as rickettsioses. Of the different rickettsial diseases, spotted fever and scrub 

typhus have ravaged India for the past couple of centuries. Specifically called the Indian tick 

typhus, spotted fever was discovered in India in the latter half of the 19th century. After sev-

eral decades of dormancy, the disease re-emerged in several parts of India. Scrub typhus, 

originally discovered in Japan, has been recognised to be endemic to a so-called Tsutsuga-

mushi Triangle, extending from Russian Far East and Korea in the north to northern Australia 

in the south and Afghanistan in the west, but the geographical description has now been 

breached. Not only in India, scrub typhus has emerged as the leading infectious disease in all 

endemic areas. Almost all Indian states have records of recurrent outbreaks. Infection can be 

of dire consequences, as multi-organ dysfunction and neurological disorder 

(meningocephalitis) are the common complications.  This article discusses the historical back-

ground and scientific reports of rickettsioses in India. 
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Spotting an Indian Fever 

The tick and the typhus 

 
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The Japanese Fever with a Terror 

The bacterium with a distinction 

Sci Vis 17 (4), 250—259 (2017) 

https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-16
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-17
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-18
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-19
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-20
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-21
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-22
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-23
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-24
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-somaskhekar-10
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-25
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-26
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-27
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-peter15-2
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-28
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-29
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-30
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-31
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-32
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-33
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-viswanathan13-34
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-luce18-9


250  

Epidemiology 

Sci Vis 17 (4), 250—259 (2017) 

https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-chakraborty17-35
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-36
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-Mahajan-37
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-jain18-38
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-peter15-2
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-jiang18-39
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-xu17-40
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-paris13-41
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-viswanathan13-34
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-42
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-43
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-44
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-lasker-45


251  

Sci Vis 17 (4), 250—259 (2017) 

https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-46
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-47
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-48
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-49
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-50
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-51
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-52
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-53
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-54
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-viswanathan13-34
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-55
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-56
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-57
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-58
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-59
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-60
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-61
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-62
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-63
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-somaskhekar-10
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-64
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-65
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-66
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-67
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-68
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-69
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-70
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-71
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-72
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-73
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-74
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-75
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-76
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-77
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-78
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-79
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-80
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-81
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-82
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-83


252  

References 

 
1. Uchiyama, T. (2012). Tropism and pathogenicity of 

Rickettsiae. Frontiers in Microbiology. 3: 230.  
2. Peter, J.V.; Sudarsan, T.I.; Prakash, J.A.J.; Varghese, 

G.M. (2015). Severe scrub typhus infection: Clinical 
features, diagnostic challenges and management. World 
Journal of Critical Care Medicine. 4 (3): 244–250.  

3. Sarma, N.; Chakraborty, S. (2017). Scrub typhus in 
southern districts of West Bengal. Indian Journal of 
Dermatology. 62 (5): 512–514.  

4. Walker, D.H. (1989). Rickettsioses of the spotted fever 
group around the world. The Journal of Dermatology. 
16 (3): 169–177.  

5. Blanton, L.S.; Walker, D.H. (2017). Flea-borne 
rickettsioses and Rickettsiae. The American Journal of 
Tropical Medicine and Hygiene. 96 (1): 53–56.  

6. Snyder, J.D. (1947). Typhus fever in the Second World 
War. California Medicine. 66 (1): 3–10.  

7. Peterson, R.K.D. (2009). The real enemy: Scrub typhus 
and the invasion of Sansapor. American Entomologists. 
55 (2): 91–94.  

8. Philip, C.B. (1948). Tsutsugamushi disease (scrub ty-
phus) in World War II. The Journal of Parasitology. 34 
(3): 169–191.  

9. Luce-Fedrow, A.; Lehman, M.; Kelly, D.; Mullins, K.; 
Maina, A.; Stewart, R.; Ge, H.; John, H.; Jiang, J.; Rich-
ards, Allen (2018). A review of scrub typhus (Orientia 
tsutsugamushi and related organisms): then, now, and 
tomorrow. Tropical Medicine and Infectious Disease. 3 
(1): 1–8.  

10. Somashekar, H.R.; Moses, P.D.; Pavithran, S.; Grace 

Sci Vis 17 (4), 250—259 (2017) 

https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-84
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-85
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-86
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-sarma17-3
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-87
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-88
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-jain18-38
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-89
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-90
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-91
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-92
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-93
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-94
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-95
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-96
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-97
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-98
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-99
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-100
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-101
https://en.wikipedia.org/w/index.php?title=User:Chhandama/sandbox&action=submit#cite_note-102


253  

Mathew, L.; Agarwal, I.; Rolain, J.M.; Raoult, D.; 
Varghese, G.M.; Mathai, E. (2006). Magnitude and 
features of scrub typhus and spotted fever in children in 
India. Journal of Tropical Pediatrics. 52 (3): 228–229.  

11. Mahto, S.K.; Gupta, P.K.; Sareen, S.; Balakrishnaa, 
A.M.; Suman, S.K. (2017). A case of rocky mountain 
spotted fever without eschar as a cause of pyrexia with 
multiple organ failure. International Journal of Research 
in Medical Sciences. 5 (10): 4658–4660.  

12. Walker, W. (1861). On an epidemic of typhus in the 
North-West Provinces of India. Edinburgh Medical 
Journal. 6 (11): 986–998 

13. Chuckerbutty, S.G. (1864). Transactions of Branches: 
Bengal Branch - Cases of typhus fever in Calcutta. The 
British Medical Journal. 2 (206): 649–653.  

14. Ince, J. (1873). Report on the recent epidemic of fever in 
the Rawul Pindee Jail. The Indian Medical Gazette. 8 
(10): 270–273.  

15. Megaw, J.W.D. (1917). A case of fever resembling Brill's 
disease. The Indian Medical Gazette. 52 (1): 15–18.  

16. Megaw, J.W.D. (1921). A typhus-like fever in India, pos-
sibly transmitted by ticks. The Indian Medical Gazette. 
56 (10): 361–371.  

17. Megaw, J.W.D. (1925). Indian tick-typhus. The Indian 
Medical Gazette. 60 (2): 58–61.  

18. Philip, C.B.; Hughes, L.E.; Rao, K.N.A.; Kalra, S.L. 
(1958). Studies on Indian tick typhus and its relation to 
other human, typhus-like rickettsioses. Arquivos do V 
Congresso International de Microbiologia, Rio de Ja-
neiro, 17-24 de Augosto 1950, Brazil. pp. 571–574.  

19. Roberts, J.I.; Tonking, H.D. (1933). A preliminary note 
on the vector of tropical typhus in Kenya. East African 
Medical Journal. 8 (11): 310–315.  

20. Mathai, E.; Lloyd, G.; Cherian, T.; Abraham, O.C.; 
Cherian, A.M. (2001). Serological evidence for the con-
tinued presence of human rickettsioses in southern In-
dia. Annals of Tropical Medicine and Parasitology. 95 
(4): 395–398.  

21. Murali, N.; Pillai, S.; Cherian, T.; Raghupathy, P.; Pad-
mini, V.; Mathai, E. (2001). Rickettsial infections in 
South India - how to spot the spotted fever. Indian 
Pediatrics. 38 (12): 1393–1396.  

22. Rolain, J.M.; Mathai, E.; Lepidi, H.; Somashekar, H.R.; 
Mathew, L.G.; Prakash, J.A.; Raoult, D. (2006). Candi-
datus Rickettsia kellyi, India. Emerging Infectious Dis-
eases. 12 (3): 483–485. 

23.  Prakash, J.A.; Sohan Lal, T.; Rosemol, V.; Verghese, 
V.P.; Pulimood, S.A.; Reller, M.; Dumler, J.S. (2012). 

Molecular detection and analysis of spotted fever group 
Rickettsia in patients with fever and rash at a tertiary 
care centre in Tamil Nadu, India. Pathogens and Global 
Health. 106 (1): 40–45.  

24. Rathi, N.B.; Rathi, A.N.; Goodman, M.H.; Haghai, Z. 
(2011). Rickettsial diseases in Central India: Proposed 
clinical scoring system for early detection of spotted 
fever. Indian Paediatrics. 48: 867–872.  

25. WHO (1999). WHO Recommended Surveillance Stan-
dards (Second edition). WHO/CDS/CSR/ISR/99.2. 
World Health Organization, Geneva, p. 124.  

26. Palm, T.A. (1878). Some account of a disease called 
shima-mushi, or island-insect disease, by the natives of 
Japan; peculiar, it is believed, to that country, and hith-
erto not described. Edinburgh Medical Journal. 24 (2): 
128–132.  

27. Fletcher, W.; Lesslar, J.E.; Lewthwaite, R. (1929). The 
aetiology of the tsutsugamushi disease and tropical ty-
phus in the Federated Malay States. Part II. Transactions 
of the Royal Society of Tropical Medicine and Hygiene. 
23 (1): 57–70 

28. Hayashi, N. (1920). Etiology of tsutsugamushi tisease. 
The Journal of Parasitology. 7 (2): 52–68.  

29. Nagayo, M.; Tamiya, T.; Mitamura, T.; Sato, K. (1930). 
On the virus of tsutsugamushi disease and its demon-
stration by a new method. Jikken Igaku Zasshi (Japanese 
Journal of Experimental Medicine). 8 (4): 309–318.  

30. Nagayo, M.; Tamiya, T.; Mitamura, T.; Sato, K. (1930). 
Sur le virus de la maladie de Tsutsugamushi [On the 
virus of tsutsugamushi]. Compte rendu des seances de la 
Societe de biologie. 104: 637–641.  

31. Ogata, N. (1931). Aetiologie der Tsutsugamushi-
krankheit: Rickettsia tsutsugamushi. Zentralblatt für 
Bakteriologie, Parasitenkunde, Infektionskrankheiten 
und Hygiene. 122: 249–253.  

32. Kawamüra, R.; Imagawa, Y. (1931). Ueber die Prolifera-
tion der pathogenen Rickettsia im tierischen Organis-
mus bei der Tsutsugamushi-Krankheit [The multiplica-
tion of the virus Rickettsia of tsutsugamushi disease in 
animals]. Transactions of the Japanese Pathological Soci-
ety. 21: 455–461.  

33. Tamura, A.; Ohashi, N.; Urakami, H.; Miyamura, S. 
(1995). Classification of Rickettsia tsutsugamushi in a 
new genus, Orientia gen. nov., as Orientia tsutsugamushi 
comb. nov. International Journal of Systematic Bacteriol-
ogy. 45 (3): 589–591.  

34. Viswanathan, S.; Muthu, V.; Iqbal, N.; Remalayam, B.; 
George, T (2013). Scrub typhus meningitis in South 
India—a retrospective study. PloS One. 8 (6): e66595.  

Sci Vis 17 (4), 250—259 (2017) 



254  

35. Chakraborty, S.; Sarma, N. (2017). Scrub typhus: An 
emerging threat. Indian Journal of Dermatology. 62 (5): 
478–485.  

36. Rajapakse, S.; Weeratunga, P.; Sivayoganathan, S.; Fer-
nando, S.D. (2017). Clinical manifestations of scrub 
typhus. Transactions of The Royal Society of Tropical 
Medicine and Hygiene. 111 (2): 43–54.  

37. Mahajan, S.K.; Mahajan, S.K. (2017). Neuropsychiatric 
manifestations of scrub typhus. Journal of Neurosciences 
in Rural Practice. 8 (3): 421–426.  

38. Jain, P.; Prakash, S.; Tripathi, P.K.; Chauhan, A.; 
Gupta, S.; Sharma, U.; Jaiswal, A.K.; Sharma, D.; Jain, 
A. (2018). Emergence of Orientia tsutsugamushi as an 
important cause of acute encephalitis syndrome in In-
dia. PLoS Neglected Tropical Diseases. 12 (3): e0006346.  

39. Jiang, J.; Richards, A.L. (2018). Scrub typhus: No longer 
restricted to the Tsutsugamushi Triangle. Tropical 
Medicine and Infectious Disease. 3 (1): 11.  

40. Xu, G.; Walker, D.H.; Jupiter, D.; Melby, P.C.; Arcari, 
C.M.; Day, N.P. (2017). A review of the global epidemi-
ology of scrub typhus. PLoS Neglected Tropical Dis-
eases. 11 (11): e0006062.  

41. Walker, D.H.; Paris, D.H.; Day, N.P.; Shelite, T.R. 
(2013). Unresolved problems related to scrub typhus: A 
seriously neglected life-threatening disease. The Ameri-
can Journal of Tropical Medicine and Hygiene. 89 (2): 
301–307.  

42. Swamy, T.V.; Dutta, B.B. (1953). Epidemiology of XK 
Typhus in Jamshedpur. Indian Medical Gazette. 88 
(10): 522–525.  

43. Rapsang, A.G.; Bhattacharyya, P. (2013). Scrub typhus. 
Indian Journal of Anaesthesia. 57 (2): 127–134.  

44. Prasad, B.N.B.M.; Das, M.R.; Kasturi, A.S. (1997). 
Scrub typhus: Not a bygone disease. Journal of the Asso-
ciation of Physicians of India. 45: 188–190.  

45. Laskar, A.R.; Suri, S.; Acharya, A.S (2015). Scrub ty-
phus: Re-emerging public health problem in India. Jour-
nal of Communicable Diseases. 47 (3): 19–25.  

46. Integrated Disease Surveillance Programme (2013–2016). 
District wise disease alerts/outbreaks reports. 
www.idsp.nic.in. Ministry of Health & Family Welfare, 
Government of India.  

47. Integrated Disease Surveillance Programme (2017–2018). 
Weekly outbreaks. www.idsp.nic.in. Ministry of Health 
& Family Welfare, Government of India.  

48. Jain, T.; Parcha, V.; Raina, S.; Sharma, R. (2018). Scrub 
typhus in winters: A report of two cases from a tertiary 
care centre in Sub-Himalayan region of the Indian sub-

continent. CHRISMED Journal of Health and Re-
search. 5 (1): 51–53.  

49. Dhanju, A.S.; Kaur, M.; Kumar, S.; Thabal, H.S.; Khar-
banda, R.; Kaur, I.; Kathait, A.; Sondhi, P. (2018). Scrub 
typhus: a case report. International Journal of Advances 
in Medicine. 5 (1): 216–217.  

50. Vivekanandan, M.; Mani, A.; Priya, Y.S.; Singh, A.P.; 
Jayakumar, S.; Purty, S. (2010). Outbreak of scrub ty-
phus in Pondicherry. The Journal of the Association of 
Physicians of India. 58 (1): 24–8.  

51. Razak, A.; Sathyanarayanan, V.; Prabhu, M.; Sangar, 
M.; Balasubramanian, R. (2010). Scrub typhus in South-
ern India: are we doing enough? Tropical Doctor. 40 (3): 
149–151.  

52. Attur, R.P.; Kuppasamy, S.; Bairy, M.; Nagaraju, S.P.; 
Pammidi, N.R.; Kamath, V.; Kamath, A.; Rao, L.; 
Bairy, I. (2013). Acute kidney injury in scrub typhus. 
Clinical and Experimental Nephrology. 17 (5): 725–729.  

53. Kumar, M.; Krishnamurthy, S.; Delhikumar, C.G.; Na-
rayanan, P.; Biswal, N.; Srinivasan, S. (2012). Scrub ty-
phus in children at a tertiary hospital in southern India: 
Clinical profile and complications. Journal of Infection 
and Public Health. 5 (1): 82–88.  

54. Stephen, S.; Sangeetha, B.; Ambroise, S.; Sarangapani, 
K.; Gunasekaran, D.; Hanifah, M.; Somasundaram, S. 
(2015). Outbreak of scrub typhus in Puducherry & 
Tamil Nadu during cooler months. Indian Journal of 
Medical Research. 142 (5): 591–595.  

55. Narayanasamy, D.K.; Arunagirinathan, A.K.; Kumar, 
R.K.; Raghavendran, V.D. (2016). Clinico-laboratory 
profile of scrub typhus - An emerging rickettsiosis in 
India. Indian Journal of Pediatrics. 83 (12-13): 1392–1397.  

56. Makineni, V.M.; Boda, S.; Medarametla, S.; Palaparthi, 
L.; Ganti, E. (2015). The clinical profile of scrub typhus- 
A study in a tertiary care centre in rural south India. 
International Journal of Contemporary Medical Re-
search. 2 (3): 539–543.  

57. Ahmad, S.; Srivastava, S.; Verma, S.K.; Puri, P.; Shirazi, 
N. (2010). Scrub typhus in Uttarakhand, India: a com-
mon rickettsial disease in an uncommon geographical 
region. Tropical Doctor. 40 (3): 188–190.  

58. Bhargava, A.; Kaushik, R.; Kaushik, R.M.; Sharma, A.; 
Ahmad, S.; Dhar, M.; Mittal, G.; Khanduri, S.; Pant, P.; 
Kakkar, R. (2016). Scrub typhus in Uttarakhand & ad-
joining Uttar Pradesh: Seasonality, clinical presentations 
& predictors of mortality. The Indian Journal of Medi-
cal Research. 144 (6): 901–909. 

59. Bhat, N.K.; Pandita, N.; Saini, M.; Dhar, M.; Ahmed, 
S.; Shirazi, N.; Wasim, S.; Shirke, R.; Chandar, V. (2016). 

Sci Vis 17 (4), 250—259 (2017) 



255  

Scrub typhus: A clinico-laboratory differentiation of 
children with and without meningitis. Journal of Tropi-
cal Pediatrics. 62 (3): 194–199.  

60. Mathai, E.; Lloyd, G.; Cherian, T.; Abraham, O.C.; 
Cherian, A.M. (2001). Serological evidence for the con-
tinued presence of human rickettsioses in southern In-
dia. Annals of Tropical Medicine and Parasitology. 95 
(4): 395–398.  

61. Mathai, E.; Rolan, J.M.; Verghese, G.M.; Abraham, 
O.C.; Mathai, D.; Mathai, M.; Raoult, D. (2003). Out-
break of scrub typhus in southern India during the 
cooler months. Annals of the New York Academy of 
Sciences. 990 (1): 359–364.  

62. Mathai, E.; Rolain, J.M.; Verghese, L.; Mathai, M.; Jas-
per, P.; Verghese, G.; Raoult, D. (2003). Case reports: 
scrub typhus during pregnancy in India. Transactions of 
the Royal Society of Tropical Medicine and Hygiene. 97 
(5): 570–572.  

63. Isaac, R.; Varghese, G.M.; Mathai, E.; Manjula, J.; Jo-
seph, I. (2004). Scrub typhus: prevalence and diagnostic 
issues in rural southern India. Clinical Infectious Dis-
eases. 39 (9): 1395–1396.  

64. Kamarasu, K.; Malathi, M.; Rajagopal, V.; Subramani, 
K.; Jagadeeshramasamy, D. (2007). Serological evidence 
for wide distribution of spotted fevers & typhus fever in 
Tamil Nadu. Indian Journal of Medical Research. 22 
(2): 128–30.  

65. Varghese, G.M.; Janardhanan, J.; Trowbridge, P.; Peter, 
J.V.; Prakash, J.A.J.; Sathyendra, S.; Thomas, K.; David, 
T.S.; Kavitha, M.L.; Abraham, O.C.; Mathai, D. (2013). 
Scrub typhus in South India: clinical and laboratory 
manifestations, genetic variability, and outcome. Inter-
national Journal of Infectious Diseases. 17: e981–e987.  

66. Palanivel, S.; Nedunchelian, K.; Poovazhagi, V.; 
Raghunadan, R.; Ramachandran, P. (2012). Clinical 
profile of scrub typhus in children. The Indian Journal 
of Pediatrics. 79 (11): 1459–1462.  

67. Chrispal, A; Boorugu, H; Gopinath, KG; Prakash, J.A.; 
Chandy, S.; Abraham, O.C.; Abraham, A.M.; Thomas, 
K. (2010). Scrub typhus: an unrecognized threat in 
South India - clinical profile and predictors of mortality. 
Tropical Doctor. 40 (3): 129–133.  

68. Varghese, G.M.; Trowbridge, P.; Janardhanan, J.; Tho-
mas, K.; Peter, J.V.; Mathews, P.; Abraham, O.C.; 
Kavitha, M.L. (2014). Clinical profile and improving 
mortality trend of scrub typhus in South India. Interna-
tional Journal of Infectious Diseases. 23: 39–43.  

69. Abhilash, K.P.; Gunasekaran, K.; Mitra, S.; Patole, S.; 

Sathyendra, S.; Jasmine, S.; Varghese, G.M. (2015). Scrub 
typhus meningitis: An under-recognized cause of aseptic 
meningitis in India. Neurology India. 63 (2): 209–214.  

70. Rose, W.; Ghosh, U.; Punnen, A.; Sarkar, R.; Prakash, 
J.J.A.; Verghese, V.P. (2017). Comparison of scrub ty-
phus with and without meningitis. Indian Journal of 
Pediatrics. 84 (11): 833–837.  

71. Palanivel, S.; Nedunchelian, K.; Poovazhagi, V.; 
Raghunadan, R.; Ramachandran, P. (2012). Clinical 
profile of scrub typhus in children. Indian Journal of 
Pediatrics. 79 (11): 1459–1462.  

72. Kar, A.; Dhanaraj, M.; Dedeepiya, D.; Harikrishna, K. 
(2014). Acute encephalitis syndrome following scrub 
typhus infection. Indian Journal of Critical Care Medi-
cine. 18 (7): 453–755.  

73. Meenakumari, P.B.; Reddy, S.D; Anoop, A.R.; Bhaskar, 
A. (2016). A study of clinical presentation, laboratory 
findings and outcome among patients of scrub typhus 
in General Hospital Thiruvananthapuram. Kerala 
Medical Journal. 9 (2): 55–59.  

74. Peesapati, N.; Lakkapragada, R.; Sunitha, S.; Sivaram, 
P.V. (2015). Clinical manifestations and complications of 
scrub typhus: A hospital-based study from North An-
dhra. Astrocyte. 2 (3): 116–120.  

75. Valappil, A.V.; Thiruvoth, S.; Peedikayil, J.M.; Raghu-
nath, P.; Thekkedath, M. (2017). Differential diagnosis 
of scrub typhus meningitis from tuberculous meningitis 
using clinical and laboratory features. Clinical Neurol-
ogy and Neurosurgery. 163: 76–80.  

76. Gupta, S.; Dawra, R.; Rijhawan, P.; Sinha, P. (2014). 
Recent outbreak of scrub typhus in North Western part 
of India. Indian Journal of Medical Microbiology. 32 
(3): 247.  

77. Vaz, L.S.; Gupta, N.K. (2006). Outbreak of scrub ty-
phus in Jammu - A report. Medical Journal Armed 
Forces India. 62 (4): 342–343. 

78. Chaudhry, D.; Garg, A.; Singh, I.; Tandon, C.; Saini, R. 
(2009). Rickettsial diseases in Haryana: not an uncom-
mon entity. The Journal of the Association of Physicians 
of India. 57: 334–337.  

79. Kumar, V.; Kumar, V.; Yadav, A.K.; Iyengar, S.; Bhalla, 
A.; Sharma, N.; Aggarwal, R.; Jain, S.; Jha, V. (2014). 
Scrub typhus is an under-recognized cause of acute feb-
rile illness with acute kidney injury in India. PLoS Ne-
glected Tropical Diseases. 8 (1): e2605.  

80. Mittal, V.; Gupta, N.; Bhattacharya, D.; Kumar, K.; 
Ichhpujani, R.L.; Singh, S.; Chhabra, M.; Rana, U.V. 
(2012). Serological evidence of rickettsial infections in 
Delhi. The Indian Journal of Medical Research. 135 (4): 

Sci Vis 17 (4), 250—259 (2017) 



256  

538–541.  
81. Gupta, N.; Chaudhry, R.; Kabra, S.K.; Lodha, R.; 

Mirdha, B.R.; Das, B.K.; Wig, N.; Sreenivas, V. (2015). 
In search of scrub typhus: A prospective analysis of clini-
cal and epidemiological profile of patients from a Terti-
ary Care Hospital in New Delhi. Advances in Infectious 
Diseases. 5 (4): 140–147.  

82. Kumar, P.; Charaniya, R.; Ghosh, A.; Sahoo, R.; 
Murthy, S.; Mittal, S. (2017). Scrub typhus during den-
gue outbreak in Delhi: A case series and review of litera-
ture. Journal, Indian Academy of Clinical Medicine. 18 
(2): 105–109.  

83. Loomba, V.; Mani, A.; John, M.; Oberoi, A. (2014). 
Scrub typhus in Punjab: an acute febrile illness with 
multisystem involvement. Tropical Doctor. 44: 152–155.  

84. Misra, U.K.; Kalita, J.; Mani, V.E. (2015). Neurological 
manifestations of scrub typhus. Journal of Neurology, 
Neurosurgery, and Psychiatry. 86 (7): 761–766.  

85. Narvencar, K.P.; Rodrigues, S.; Nevrekar, R.P.; Dias, L.; 
Dias, A.; Vaz, M.; Gomes, E. (2012). Scrub typhus in 
patients reporting with acute febrile illness at a tertiary 
health care institution in Goa. The Indian Journal of 
Medical Research. 136 (6): 1020–1024.  

86. Sharma, P.K.; Ramakrishnan, R.; Hutin, Y.J.F.; Barui, 
A.K.; Manickam, P.; Kakkar, M.; Mittal, V.; Gupte, 
M.D. (2009). Scrub typhus in Darjeeling, India: oppor-
tunities for simple, practical prevention measures. 
Transactions of the Royal Society of Tropical Medicine 
and Hygiene. 103 (11): 1153–1158.  

87. Kumar, K.; Saxena, V.K.; Thomas, T.G.; Lal, S. (2004). 
Outbreak investigation of scrub Typhus in Himachal 
Pradesh (India). The Journal of Communicable Diseases. 
36 (4): 277–283.  

88. Giri, P.P.; Roy, J.; Saha, A. (2018). Scrub typhus - A 
major cause of pediatric intensive care admission and 
multiple organ dysfunction syndrome: A single-center 
experience from India. Indian journal of Critical Care 
Medicine. 22 (2): 107–110.  

89. Sharma, A.; Mahajan, S.; Gupta, M.L.; Kanga, A.; 
Sharma, V. (2005). Investigation of an outbreak of scrub 
typhus in the Himalayan region of India. Japanese Jour-
nal of Infectious Diseases. 58 (4): 208–210.  

90. Mahajan, S.K.; Rolain, J.M; Kanga, A.; Raoult, D. 
(2010). Scrub typhus involving central nervous system, 
India, 2004-2006. Emerging Infectious Diseases. 16 (10): 
1641–1643.  

91. Gurung, S.; Pradhan, J.; Bhutia, P.Y. (2013). Outbreak of 
scrub typhus in the North East Himalayan region-

Sikkim: An emerging threat. Indian Journal of Medical 
Microbiology. 31 (1): 72–74.  

92. Sood, A.K.; Chauhan, L.; Gupta, H. (2016). CNS mani-
festations in Orientia tsutsugamushi disease (scrub ty-
phus) in North India. Indian Journal of Pediatrics. 83 
(7): 634–639.  

93. Dass, R.; Deka, N.M.; Duwarah, S.G.; Barman, H.; 
Hoque, R.; Mili, D.; Barthakur, D. (2011). Characteris-
tics of paediatric scrub typhus during an outbreak in the 
North Eastern region of India: peculiarities in clinical 
presentation, laboratory findings and complications. 
Indian Journal of Pediatrics. 78 (11): 1365–1370.  

94. Sharma, S.R.; Masaraf, H.; Lynrah, K.G.; Lyngdoh, M. 
(2015). Tsutsugamushi disease (scrub typhus) menin-
goencephalitis in North Eastern India: A prospective 
study. Annals of Medical and Health Sciences Research. 
5 (3): 163–167.  

95. Sivarajan, S.; Shivalli, S.; Bhuyan, D.; Mawlong, M.; 
Barman, R. (2016). Clinical and paraclinical profile, and 
predictors of outcome in 90 cases of scrub typhus, 
Meghalaya, India. Infectious Diseases of Poverty. 5 (1): 91.  

96. Jamil, M.; Lyngrah, K.G.; Lyngdoh, M.; Hussain, M. 
(2014). Clinical manifestations and complications of 
scrub typhus: A hospital based study from North East-
ern India. The Journal of the Association of Physicians of 
India. 62 (12): 19–23.  

97. Khan, S.A.; Dutta, P.; Khan, A.M.; Topno, R.; Borah, 
J.; Chowdhury, P.; Mahanta, J. (2012). Re-emergence of 
scrub typhus in northeast India. International Journal of 
Infectious Diseases. 16 (12): e889–e890.  

98. Medhi, M.; Sonowal, A.; Saikia, L.; Kakati, S.; Hussain, 
M.E. (2016). Seroprevalence of scrub typhus in a tertiary 
care hospital of Upper Assam. International Journal of 
Medical Research Professionals. 2 (3): 24–27.  

99. Singh, S.I.; Devi, K.P.; Tilotama, R.; Ningombam, S.; 
Gopalkrishna, Y.; Singh, T.B.; Murhekar, M.V. (2010). 
An outbreak of scrub typhus in Bishnupur district of 
Manipur, India, 2007. Tropical Doctor. 40 (3): 169–170.  

100.Khan, S.A.; Khamo, V.; Uriah, H.J.; Bora, T.; Dutta, P. 
(2016). Scrub typhus in hilly regions of north east India. 
Indian Journal of Medical Research. 144 (1): 138–140.  

101. Jakharia, A.; Borkakoty, B.; Biswas, D.; Yadav, K.; 
Mahanta, J. (2016). Seroprevalence of scrub typhus in-
fection in Arunachal Pradesh, India. Vector Borne and 
Zoonotic Diseases. 16 (10): 659–663.  

102.Lalrinkima, H.; Lalremruata, R.; Lalchhandama, C.; 
Khiangte, L.; Siamthara, F.H.; Lalnunpuia, C.; Bortha-
kur, S.K.; Patra, G. (2017). Scrub typhus in Mizoram, 
India. Journal of Vector Borne Diseases. 54 (4): 369–371.  

Sci Vis 17 (4), 250—259 (2017) 


