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Scrub typhus (ST) is an emerging vector-borne zoonotic disease. It is 
caused by the bacterium Orientia tsutsugamushi and transmitted to 
humans through the bite of infected trombiculid chigger mites. An 
estimated one billion people are at risk of contracting scrub typhus, 
with roughly one million active cases occurring globally each year. The 
WHO has designated scrub typhus as a seriously under-acknowledged, 
neglected public health threat in the Asia-Pacific region. In India, scrub 
typhus is reportedly resurging across multiple regions, spanning the 
northern, northeastern, western, and southern states. In Kerala, since 
its first documented report in 1998, there has been a regular hike in 
infection and fatality rates all through the years. Of all the districts, 
Thiruvananthapuram comes with 74.0% of cases and 51.0% of deaths. 
The highest case incidence and death in Thiruvananthapuram could be 
attributed to the capital city having been infected from military camps 
long ago and remaining undetected for a long period, by which time 
the disease must have spread to a wider area in the district. It must 
be from Thiruvananthapuram; the disease eventually spread to other 
areas of Kerala. Scrub typhus has undoubtedly become a critical public 
health crisis in Kerala. Although awareness of the disease is steadily 
increasing, more medical and administrative efforts are needed to 
deal with the threat and to contain its rapid advance. Most existing 
studies on ST in Kerala focus primarily on hospital-based research. 
There is a lack of in-depth research into the disease’s spatio-temporal 
epidemiological risk factors, including systemic complications, climatic 
drivers, and most importantly, ecological and entomological factors. 
This review examines the epidemiology, geographic distribution, and 
seasonal dynamics of scrub typhus in Kerala. 

Keywords: Scrub typhus, Orientia tsutsugamushi, Risk factors, Case 
fatality rate, Seasonal variation
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Introduction
Scrub typhus is a vector-borne zoonotic infection caused 
by an obligate, intracellular, Gram-negative bacterium 
Orientia tsutsugamushi, which is transmitted to humans 
through the bites of larval trombiculid mites (chiggers). 
The term “scrub” refers to the type of low-lying vegetation 
that serves as the primary habitat for the vector. The word 
“typhus” derived from the Greek word “typhos,” meaning 
“fever with stupor” or “smoke,” and the hazy, delirious 
state of the afflicted.1

Scrub typhus remains one of the most underdiagnosed 
febrile illnesses requiring hospitalization in endemic regions. 
Due to a lack of pathognomonic clinical features and a heavy 
reliance on serological testing, it is frequently difficult to 
distinguish it from other common febrile diseases, such 
as murine typhus, typhoid fever, and leptospirosis.2 The 
epidemiology of scrub typhus is shaped by a complex 
interplay of climatic variables, the genetic diversity of 
the pathogen, and the special arthropod vector species. 
The prevalence of scrub typhus in endemic areas is linked 
to specific habitats and anthropogenic factors, such as 
farming or forest-related activities that increase the 
frequency of mite encounters.3 Individuals face the highest 
risk of exposure when encountering chiggers perched 
on grass blades, bushes, or shrubs during agricultural 
labor or outdoor activities, including recreation and open 
defecation. After an average incubation period of 10-12 
days, the clinical onset is sudden. Key diagnostic indicators 
of scrub typhus infection include high fever, rigors, intense 
headache, conjunctiva inflammation, and localized or 
generalized lymphadenopathy.4

Scrub typhus is transmitted by the larval stages of the mite, 
Leptotrombidium deliense, commonly known as chiggers. 
These vectors congregate in specific, sharply demarcated 
soil patches called “mite islands,” where microecological 
conditions are ideal for their survival. Human infections 
occur when people venture into these “mite islands” and 
are bitten by chiggers. While feeding, the chiggers inject 
a large number of O. tsutsugamushi bacteria from their 
salivary glands into the human host. A signature dark scab, 
called an eschar, frequently forms at the site of the bite. 
The initial presentation of scrub typhus is non-specific, 
beginning abruptly with shaking chills, high fever, a severe 
headache, conjunctivitis, and swollen lymph nodes.  Mostly 
humans are accidental hosts, while natural hosts such as 
small mammals, particularly field mice and rodents, form 
the primary reservoirs for the disease.4,5

Historically the earliest clinical description of scrub 
typhus is found in the Zhouhoufang, a Chinese manual 
authored in 313AD.6 In 1899, Japan reported and described 
the first scientifically recognized clinical case of scrub 
typhus.7 As early as 1902, physicians working in Indonesia 

identified a new disease they called ‘pseudotyphoid’, which 
closely resembled scrub typhus.8 In 1908, researchers 
first documented scrub typhus in eastern Taiwan. In the 
same year, the first clinical cases of scrub typhus in the 
Philippines were identified in two military personnel. Since 
then, the disease has been documented throughout the 
archipelago.9 In 1910, cases of scrub typhus, then known as 
“Mossman fever,” were first reported in North Queensland 
and islands of the Torres Strait.10  Subsequently, scrub 
typhus was reported from Vietnam, Korea, and East and 
West Malaysia.11,12,13

Scrub typhus is a significant public health challenge 
concentrated within the “tsutsugamushi triangle” (TT) of 
the Asia-Pacific region, spanning approximately 13 million 
Km2. This endemic zone puts over a billion people at risk and 
accounts for nearly one million reported cases annually. The 
expansive area covers a diverse array of territories across 
Asia and the Pacific, categorized into four primary zones: 
(1)The Western frontier: spans from the mountainous 
terrains of Afghanistan and Tajikistan through Pakistan, 
Nepal, and India, extending down to the islands of Sri Lank 
and the Maldives; (2) The Northeast sector: encompasses 
the vast landscapes of China and eastern Russia, reaching 
the Korean Peninsula, Japan, and Taiwan; (3) The Central 
Hub: Includes the mainland Southeast Asian countries of 
Myanmar, Thailand, Laos, Cambodia, and Vietnam, as well 
as the archipelagos of Malaysia and the Philippines; and (4) 
The Southern Perimeter: Stretches across Indonesia and 
Papua New Guinea, descending into Australia and scattered 
island chains throughout the southwestern Pacific Ocean.14 

In India, the presence of this disease was formally 
established in 1913 by Lt. Col. McKechnie, who identified 
a typhus-like illness that confirmed its long-standing 
endemicity.15  Since then, typhus-like illness was reported 
from many parts of the country.16-19 Scrub typhus was 
specifically identified as a form of the disease in 1917.20 
The first serologically identified cases of scrub typhus in 
India were reported in 1932.21 Between 1932 and 1934, an 
outbreak of typhus fever emerged in the Simla Hill stations 
of Sabathu, Dagshai, and Kasauli.22 Between 1937 and 1942, 
India documented two distinct scrub typhus outbreaks 
characterized by varying geography but consistent clinical 
findings. The first outbreak occurred in Lansdowne, located 
in the Garhwal district of the United Provinces.  The second 
outbreak was identified in Jhansi, a plain region.23 Since the 
Simla hills emerged as a major endemic hotspot for scrub 
typhus in the early twentieth century, pioneer investigators 
have remained deeply engaged in studying the disease’s 
eco-epidemiology in these highland areas well beyond the 
1940s.24 The first Indian case of scrub typhus pathogen 
Orientia tsutsugamushi (formerly Rickettsia tsutsugamushi) 
was identified by Webster in 1940.25 Major outbreaks of 
scrub typhus occurred along the Assam-Burma border 
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during World War II and again in 1965 during the Indo-
Pakistani War.26,27

As a part of a comprehensive study on rickettsial diseases 
in India, Kalra and Rao investigated typhus fever in Jammu 
and Kashmir, conducting extensive surveys of vector mites 
within the local vegetation.28 The 1990 resurgence of 
scrub typhus in an Indian Army unit stationed along the 
northwestern border of Pakistan marked a turning point 
in the disease’s epidemiology. This outbreak signaled the 
return of the infection to India after it had remained largely 
dormant following the Indo-Pak conflicts of 1965 and 
1971.29 In 1993, eight cases were reported among troops 
stationed along the Pakistan border.30,31

After the 1990s, the incidence of scrub typhus in India 
declined due to a combination of widespread insecticide 
use, the empiric treatment of febrile illnesses, and shifting 
lifestyle patterns.32 Following a decade of quiescence, 
scrub typhus resurfaced in Vellore (Tamil Nadu) between 
2001 and 2002.33

While scrub typhus remains under-diagnosed in India, field 
epidemiology and outbreak investigation studies reveal its 
presence nationwide. Since 2002, scrub typhus cases have 
been documented across diverse regions, including South 
& West (Kerala, Tamil Nadu, Karnataka, Andhra Pradesh, 
Puducherry, Goa, Maharashtra, and Gujarat); North & 
Northwest (Haryana, Chandigarh, Himachal Pradesh, 
Uttar Pradesh, Uttarakhand, Rajasthan, and Jammu & 
Kashmir); East & Central (Madya Pradesh, Odisha, West 
Bengal, and Jharkhand); and Northeast (Arunachal Pradesh, 
Assam, Nagaland, Manipur, Mizoram, Meghalaya, Tripura, 
and Sikkim).34-37 Across India, the peak period for scrub 
typhus infection generally aligns with the monsoon and 
post-monsoon seasons, though the exact timing varies by 
regions. In states like Uttar Pradesh, Uttarakhand, and the 
Northeast, outbreaks are concentrated during the rainy 
season and its immediate aftermath, peaking between 
July and November.38 In South India (Kerala & Tamil Nadu), 
the surge occurs during the cooler, post-monsoon months, 
typically spanning September to January, with a notable 
spike often recorded in December.39,40 From January 2022 
to 6th March 2026, a total of 2, 55,563 Scrub typhus cases 
were reported in India.41

Establishment of Scrub typhus endemicity in 
Kerala
Reports of scrub typhus in Kerala have been documented 
since 1998 by the State Prevention of Epidemic and 
Infectious Disease (PEID) cell at Government Medical 
College, Thiruvananthapuram.42 Despite its established 
existence in South India, prior to 1998, the presence of 
scrub typhus in Kerala was obscured by significant under-
recognition and a lack of systematic reporting. 

In January 2001, Dr. K. Regu from the National Center for 
Disease Control (NCDC) in Kozhikode visited the Department 
of Infectious Diseases (IDD) at the Government Medical 
College, Thiruvananthapuram. The Head of the Department 
reported a recent surge in cases of Pyrexia of Unknown Origin 
(PUO) accompanied by generalized lymphadenopathy. 
Because these patients were unresponsive to standard 
antibiotic therapies, the department requested diagnostic 
assistance. To identify the cause, 18 serum samples 
collected from the patients were sent to the Department 
of Zoonoses at NCDC Delhi. Seven of these samples tested 
positive for scrub typhus. Following confirmation and 
guidance from NCDC, Delhi, clinicians initiated doxycycline 
treatment, resulting in a drastic clinical improvement in 
the patients.43

As cases continued to rise, an investigation was conducted 
across various parts of Thiruvananthapuram district in 
January 2002. The investigation identified a significant 
number of scrub typhus cases in Mamam, a village near 
the Attingal Municipality in Thiruvananthapuram district. 
The study revealed a staggering infection rate, with about 
80% of the inhabitants of Mamam already suffering from 
the infection. Many persons with scars of eschar were also 
seen. During this study, significant clusters of scrub typhus 
cases were identified in both the hilly and plain terrain of 
Nedumankad taluk.43  The scrub epidemic in the investigated 
area is triggered by a number of environmental and host 
factors favorable for the survival of the pathogen and the 
vector in the area. The higher density of rodents and rats 
in the area must have served as a natural host for the 
vector mites. Investigators also found that grass from the 
rodent-infested fields was collected to feed the goats and 
cattle kept at most homes. The practice of storing grass 
bundles inside residential structures in close proximity to 
sleeping quarters likely established a pathway for zoonotic 
or environmental pathogens to humans. 

Epidemiological and Geographical distribution 
of scrub typhus in Kerala
Since the scrub typhus was first recorded in the 
Thiruvananthapuram district in 1998, sporadic cases have 
been reported annually from other districts as well in 
Kerala, spreading from Thiruvananthapuram to various 
other districts across Kerala.44,45 In 2011, a total of 161 
scrub typhus cases (150 confirmed and 11 probable) 
and two deaths were reported across four districts in 
Kerala: Thiruvananthapuram, Kollam, Pathanamthitta, 
and Kozhikode. Both of the two fatalities occurred in 
Thiruvananthapuram district, one in January and the other 
in July. Thiruvananthapuram accounted for the majority of 
scrub typhus cases (141), with infections occurring year-
round and peaking significantly in December. Patients 
were typically presented with fever, eschar, headache, 
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and myalgia. These infections were primarily linked to 
occupational exposure in areas with dense vegetation or 
environments harboring rodents and mites46. Scrub typhus 
was formally added to Kerala’s IDSP surveillance list in 2012 
due to increasing infection rates47. 

Due to unspecific clinical manifestations and symptomatic 
presentations, the diagnosis of scrub typhus requires highly 
specific confirmatory tests48. Since the delay in diagnosis and 
treatment increases the mortality risks, patients, particularly 
those with pre-existing comorbidities, require vigilant 
monitoring for potential complications49. Seroprevalence 
studies of scrub typhus in Kerala are critical to addressing 
the re-emergence of this zoonotic disease50,51. These studies 
provide clinicians with the diagnostic insights for early 
detection and prompt management of undifferentiated 
febrile illnesses (UFI)52. Various seroprevalence studies 
carried out in Kerala and elsewhere emphasize that scrub 
typhus IgM ELISA should be a mandatory component of 
diagnostic panels for UFI, particularly during the post-
monsoon season53. In addition to this, molecular studies 
on scrub typhus are essential for tracking the evolution of 
O. tsutsugamushi and establishing correlations between 
specific serotypes or genotypes and clinical severity in 
future outbreaks54. 

Entomological studies on vectors of scrub 
typhus in Kerala
During an eco-entomological investigation in scrub typhus-
affected regions of Thiruvananthapuram in October 2012, 
researchers identified several rodent species, including 
Rattus rattus, Mus musculus, Bandicota indica, and Suncus 
murinus. These hosts yielded various ectoparasites, 
specifically Xenopsylla cheopis, Leptotrombidium deliense, 
Haemophysalis species, and lice46. This study highlights 
the critical need for continuous surveillance of rodent and 
vector populations to manage the risk of zoonotic diseases. 

A study on ectoparasites, specifically chigger mites, 
conducted across rural, urban, coastal, and forest habitats in 
Thiruvananthapuram district identified twenty mite species, 
including Leptotrombidium deliense, Schoengastiella ligula, 
and Echinolaelaps echidninus. Additionally, flea species 
such as Xenopsylla cheopis and X. astia were recovered 
from rodent and shrew hosts. The researchers concluded 
that extensive surveillance of rodents and ectoparasites 
is vital for public health authorities to implement effective 
arthropod-borne disease control strategies55. Environmental 
factors, including dense plantations, heavy scrub vegetation, 
woodpiles, and the proximity of rodents, domestic animals, 
and wet agricultural fields, serve as significant risk factors 
for scrub typhus. Furthermore, behavioral habits such 
as poor personal hygiene, sitting or sleeping directly on 
the floor, and disposing of household waste in backyards 
significantly elevate the risk of scrub typhus infection56. 

Trends in Scrub typhus Incidence and Mortality 
Between 2012 and 2025, Kerala recorded 7,681 confirmed 
cases of scrub typhus and 140 deaths, reflecting sustained 
endemic transmission over a 14-year period. Between 
January and July 17, 2026, Kerala recorded 319 confirmed 
cases of scrub typhus and four deaths57, underscoring the 
disease’s emergence as a significant public health concern 
in the state. A longitudinal analysis of scrub typhus in Kerala 
reveals a significant escalation in disease burden over the 
last fourteen years (Figure 1). While the initial seven-year 
period (2012-2018) recorded 3,062 confirmed cases and 39 
deaths (CFR: 1.27%), the subsequent period (2019-2025) 
shows an increase to 4,619 cases and 101 deaths (CFR: 
2.19%). This upward trend in both incidence and lethality 
is indicative of a period of sustained endemic transmission 
in the state. The COVID-19 pandemic significantly disrupted 
national surveillance systems for communicable diseases. 
Consequently, reported scrub typhus incidence and 
mortality during the peak pandemic years (2020-2023) in 
Kerala likely represent an underestimation. Actual figures 
would have considerably been higher had routine diagnosis 
and reporting protocols gone uninterrupted. 

Trend analysis of reported scrub typhus incidence in 
Kerala reveals a peak in 2015 with 1,149 cases, followed 
by significant resurgences in 2024 and 2025 with 981 and 
857 cases, respectively (Figure 1). The surge in scrub typhus 
cases to 1,149 in 2015 compared to 433 in the previous 
year could also be due to increased clinical awareness and 
improved diagnostic detection, along with a significant shift 
in the epidemiological factors. 

 Prior to 2015, scrub typhus was often mistaken for dengue, 
leptospirosis, or enteric fever because they share nearly 
identical symptoms, such as high fever, headache, and 
muscle pain. The accuracy of scrub typhus diagnosis 
improved significantly by 2015, when Kerala’s healthcare 
system transitioned from the older Weil-Felix test to 
the more reliable IgM ELISA53,54. Improved surveillance 
frameworks under the Integrated Disease Surveillance 
Program (IDSP) facilitated the systematic logging of cases 
that were previously unaccounted for in official statistics. 

DHS data analysis reveals that the cumulative case fatality 
rate (CFR) for scrub typhus remains at 1.86%. However, 
significant annual variations were observed; the CFR peaked 
at 10.26% in 2012, followed by 3.30% in 2022, 2.77% 
in 2023, and 2.42% in 2019 (Figure.2). In Kerala, annual 
variations in scrub typhus case fatality rates are primarily 
driven by environmental impacts on vector dynamics, the 
genetic heterogeneity of the pathogen, and the promptness 
of clinical intervention. While overall mortality rates for 
scrub typhus in India historically range from 7% to 30%14, 
Kerala records a remarkably low CFR of 1.82% over a 14 
year period. 
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       Figure 1.Annual Scrub Typhus Cases and Deaths in Kerala (2012-2025)

        Figure 2.Longitudinal Case Fatality Rate of Scrub Typhus in Kerala (2012-2025)

The case distribution of scrub typhus across Kerala 
exhibits significant geographic heterogeneity, with 
Thiruvananthapuram emerging as the state’s primary 
hot spot by accounting for the vast majority of reported 
cases. From 2012 to 2024, Thiruvananthapuram district 
accounted for 5,063 (74.20%) of the 6,824 confirmed 
cases in Kerala. Notable scrub typhus prevalence was also 
recorded in Wayanad (478-7.0%), Kozhikode (326-4.77%), 
and Kollam (183-2.7%). District-level data for reported 
scrub typhus cases and fatalities between 2012 and 2024 
are presented in Table 1. Disease prevalence remained 
below one percent in the districts of Pathanamthitta, 
Idukki, Alappuzha, Ernakulam, Trissur, and Kasaragod (Table 
2). The consistently high volume of scrub typhus cases 
recorded in Thiruvananthapuram, Wayanad, and Kozhikode 
indicates a combination of ecological and proactive public 
health measures, including regular orientation programs for 

medical personnel, public awareness programs, enhanced 
disease surveillance, follow-up, state-of-the-art medical 
facilities, etc. The highest case incidence and death in 
Thiruvananthapuram could be attributed to the capital 
city having been infected from military camps long ago and 
remaining undetected for a long period, by which time the 
disease must have spread to a wider area in the district. It 
must be from Thiruvananthapuram; the disease eventually 
spread to other areas as well in Kerala. Thiruvananthapuram 
district reporting a higher percentage of Kerala’s scrub 
typhus cases (74.20%), while simultaneously maintaining 
the lowest CFR (1.28%), is also attributed to prompt 
surveillance and early clinical intervention.  While the 
scrub typhus incidence remained comparatively low, the 
disease accorded a disproportionately high CFR in several 
of the districts, including Thrissur (8.62%), Idukki (6.56%), 
Malappuram (5.97%), and 4.92% in Kollam (Table 2). 

Table 1.District-wise Scrub typhus cases and deaths (in parenthesis) reported in Kerala (2012 – 2024)

Districts Year
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Total

TVM  3
[2] 49

360
 [3]  947

 [11]
457
 [1]

226
 [3]

262
 [2]

 406
  [6]

 323
  [5]

 357
  [3]

 535
 [14]

 405
  [7]

 733
  [8]

5,063
  [65]

KLM  4
[1]    3

  7
[1]   31

 [2]
 23
 [1]   9  10

 [2]
  16
  [1]    3    6

  [1]    7   10   54  183
  [9]
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PTA   -    2
  7
[1]    1   -    4   7    5    5    2    9    9   16

  [1]
  67
  [2]

IDK   1   -   4    -    5    9    4
   3
  [1]    6

  [1]
  11
  [1]

  18
  [1]

  61
  [4]

KTM   -   -   -    5    8   14    13    10   15
  5
 [2]   12   82

  [2]

ALP   -   1   2    1    -    6    2     3   13
  20
  [1]    5   53

  [1]

EKM   -   -    -    -    -    1    4     1   10    4    8   28

TSR   -   1   7   17
   6
  [1]    1    3    3    -   10

  [2]
   7
  [1]

   3
  [1]

  58
  [5]

PLD   -
  3
[1]   8    8    7    6   10    5

  [1]    8      9
  [1]   26   26  116

  [3]

MPM   -    1  10   4    1
   2
  [1]    6

  [1]
   3
  [1]    1    2   37

  [4]
  38
  [1]   29  134

  [8]

KKD  16    4  32
 50
 [1]   15    11   39   32

  [3]    16   19
  [1]

  27
  [2]

  38
  [1]

  27
  [3]

 326
 [11]

WYN  10    6  10
 96
 [1]   96

  [1]    53   43
  [1]

  61
  [3]

   27
  [2]    20    27

   
  17
  [2]

  12
  [1]

478
 [11]

KNR   -    2   2   5    9    7    9   11    17    6    18   15
  [1]

  18
  [4] 119

 [5]

KGD   5
[1]    1   -   -    1    9    4    2     -    1    4    9   20  56

 [1]

Total  39
[4]

  68
  [0]

433
[6] 1,149

 [15]
 633
 [3]

340
 [5]

 400
  [6]

 579
[14]

 423
  [8]

 438
  [6]

 727
 [24]

 614
 [17]

 981
 [19]

6,824 
[127]

TVM- Thiruvananthapuram, KLM- Kollam, PTA- Pathanamthitta, IDK- Idukki, KTM- Kottayam, ALP- Alappuzha, ERM- Ernakulam, TSR, Thrissur, 
PKD- Palakkad, MPM- Malappuram, KKD- Kozhikode, WYN- Wayanad, KNR- Kannur, KGD- Kasaragod. 

Table 2.District-wise total number of cases and deaths reported in Kerala (2012 – 2024)

Districts Cases   % Deaths   % CFR (%)
TVM 5,063 74.20 65 51.18 1.28
KLM 183 2.70 09 7.09 4.92
PTA 67 0.98 2 1. 57 2.98
IDK 61 0.89 4 3.15 6.56

KTM 82 1.20 2 1. 57 2.44
ALP 53 0.78 1 0. 80 1.89
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ERM 28 0.41 0 0.00 0.00

TSR 58 0.85 5 3.94 8.62

PKD 116 1.70 3 2.36 2.59

MPM 134 1.96 8 6.29 5.97

KKD 326 4.77 11 8.66 3.37

WYN 478 7.00 11 8.66 2.30

KNR 119 1.74 5 3.94 4.20

KGD 56 0.82 1 0.79 1.79

Total 6,824 100.00 127 100.00 1.86

The monthly distribution of reported scrub typhus cases 
and fatalities in Kerala between 2012 and 2024 is presented 
in Table 3. The cumulative data showed that scrub typhus 
cases peaked in December (n=1,038; 15%), followed by 
January (n=849; 12.4%) and November (n=802;11.8%). 

Similarly, the cumulative data shows that scrub typhus 
fatalities were highest in November (n=20; 15.8%), with 
January (n=17; 13.4%) and October (n=16; 12.6%) recording 
the next highest totals (Table 3).

Table 3.Month-wise scrub typhus cases and deaths (in parenthesis) reported in Kerala (2012 -2024)

Months
Year

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Total

JAN    7    5   33
  [2]

 168
  [2]

 117
  [2]   23   20   94

  [1]
 115
  [2]

  36
  [2]

  37
  [1]

  98
  [1]

  96
  [4]

 849
 [17]

FEB    3
  [1]    1   41   56

  [3]
  92
 [1]    7   6

 
  47
  [1]   73   41

    24   56
  [2]

  62
 

 509
  [8]

MAR    1    1   14   23
  [1]   28   12

  [1]   4   28   20   15   23    33
   [1]

  25
  [1]

  227
  [4]

APR    5    1    6   14   14   16    4   27
  [1]    7   10

  [1]
  14
  [1]

  21
  [1]   12   151

  [4]

MAY    4
  [1]    2   16   35   21   12    6   15

  [3]    12    9   23   16   29
  [1]

 200
  [5]

JUNE    4    1   20
 [2]

  97
 [2]   52   18   21

  [2]
  15
   

  35
  [2]

  32
  [1]

  66
  [2]   22   33  416

 [11]

JULY    5    -   31  171
 [4]    64   57   40    62

   [2]   47    49   127
   [5]

   32
   [2]

 112
  [1]

 797
 [14]

AUG    1    5   34   110  106   27   42    53   19
  [1]

  35
  [1]

  98 
  [3]         

  49
  [1]

 122
  [1]

 701
  [7]

SEP    2      4   49   83
  [1]   51   28

  [1]
  50
  [1]

  26
  [2]   7    47    63

  [1]
  40
  [3]

 105
  [3]

 555
 [12]

OCT    1
  [1]    1   60   101   22  27          

 [1]
  34
  [2]   51    18   52   71

  [7]   44   97
  [5]

 579
 [16]
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NOV    4
  [1]    10   47

 [1]
 147
  [2]   29   55

  [2]   56   58
  [3]

  36
  [1]

  46
  [1]

  92
  [3]

 106
  [4]

 116
  [2]

 802
 [20]

DEC    2    37   82
 [1]  144   37    58  117

  [1]
 103
  [1]

  34
  [2]   66   89

  [1]
  97
  [2]

 172
  [1]

1,038
  [9]

Total   39
  [4]

 68
 [0]

 433
 [6]

1,149
 [15]

 633
  [3]

 340
  [5]
  

 400
  [6]

 579
 [14]

 423
  [8]

 438
  [6]

 727
 [24]

 614
 [17]

 981
 [19]

6,824
[127]

Seasonal variations in the incidence of scrub 
typhus cases
The month-wise distribution of scrub typhus cases reported 
in Kerala from 2012 to 2024 is presented in Figure 3. Of the 
6,824 total cases, the highest proportion occurred during 
the winter season from November to January (n=2,689; 
39.4%), followed by the monsoon period from June to 
August (n=1,914; 28.0%). The post-monsoon period of 
September and October accounted for 1,134 cases (16.6%). 
The summer season (March & April) accounted for only 5.5% 

(Figure 3).  An earlier study similarly found that scrub typhus 
occurs predominantly during and immediately after the 
monsoon season58. This stark seasonal variation underscores 
a complex interplay among local ecology, meteorological 
factors, and human behavior. 

Of the 127 total fatalities recorded during the study period, 
nearly 90% (n=114) were clustered within the monsoon and 
post-monsoon intervals (Figure 3). These mortality data 
confirm that the high-precipitation months constitute the 
primary transmission period of the disease.

        Figure 3.Month-wise total number of Scrub typhus cases and deaths reported in Kerala (2012- 2024)

Conclusion
Kerala recorded 7,681 scrub typhus cases and 140 deaths 
over a 14-year period. The disease is endemic, exhibiting 
periodic epidemic spikes alongside significant seasonal 
and geographic variation. Environmental and behavioral 
exposures serve as critical determinants of transmission 
risk. To reduce ST cases, the health department and 
local self-governments (LSGs) must collaborate on key 
interventions. Their focus should include vector control, 
keeping habitats rodent-free, clearing vegetation around 
homes, practicing proper food and kitchen waste disposal, 

and running rigorous public awareness campaigns on risk 
factors and timely treatment. The ST situation in Kerala 
requires a ‘One Health’ approach that integrates human, 
animal, and environmental data for planning and framing 
intervention and research towards management of the 
disease. At the same time, healthcare providers must 
urgently strengthen diagnostic capacity at primary and 
secondary levels by integrating molecular testing into 
routine protocols to ensure early detection. Effective control 
of ST requires monitoring vector-host ecosystems, reducing 
environmental risks, community education and protection, 
and early diagnosis and treatment. 



180
R Rajendran et al.
J. Commun. Dis. 2026; 58(3)

ISSN: 0019-5138 
DOI: https://doi.org/10.24321/0019.5138.202667

Acknowledgement
We thank the Kerala State Health Department for providing 
necessary information. We are also grateful to Smt. Anusree 
SB, Research Assistant, NCDC, Thiruvananthapuram, Kerala 
in assisting the preparation of the manuscript and Shri. 
Prakash Chandran, Director, Center for Development 
Research and Action (CDRA), Thiruvananthapuram, Kerala 
for technical support. 

Declaration of Generative AI or AI- Assisted 
Technologies in the writing process: None

Conflict of Interest: None

Source of Funding: None

References
1.	 Watt G, Parola P. Scrub typhus and tropical rickett-

sioses. Curr Opin Infect Dis. 2003: 16:429-36. Doi: 
10.1097/00001432-200310000-00009. [Pub Med] 
[Google Scholar]

2.	 World Health Organization. WHO Recommended 
Surveillance Standards. Second Edition. WHO, 
Department of Communicable Disease Surveillance 
and Response. 1999; Technical document, WHO/CDS/
CSR/ISR/99.2.https://www.who.int/publications/i/
item/who-recommended-surveillance-standards

3.	 Chaturvedi R, Hussain SSA, Sampath H, Rahi M, Mirdha 
BR, Sharma A. Spatiotemporal epidemiology and clinical 
manifestations of two decades of scrub typhus in India: 
a systematic review and meta-analysis. BMJ Glo Health. 
2025; 10(8): e018998. [Google Scholar] [Pub Med]

4.	 National Centre for Disease Control. Scrub Typhus. CD 
Alert, Technical Bulletin of NCDC, Directorate General of 
Health Services, Ministry of Health and Family welfare, 
Govt. of India. 2024; 1-8 pp. [Google Scholar] 

5.	 National Centre for Disease Control. Scrub Typhus and 
Other Rickettsioses. CD Alert, Technical Bulletin of 
NCDC, Directorate General of Health Services, Ministry 
of Health and Family welfare, Govt. of India.  May-July 
2009; 13 (1):1-8 pp. https://www.scribd.com/docu-
ment/813590982/CD-Alert-Scrub-Typhus

6.	 Kawamura A, Jr. Tanaka H, Tamura A. Tsutsugamushi 
Disease; University of Tokyo Press, Japan, 1995. 

7.	 Yoshimoto T, Yoshimoto T. Scrub typhus in Japan. 
Am. J. Clin. Microbiol. Antimicrobiol. 2019, 2: 1042. 
https://www.remedypublications.com/american-jour-
nal-of-clinical-microbiology-and-antimicrobials-ab-
stract.php?aid=5522

8.	 Schuffner W. Pseudotyphoid fever in Deli, Sumatra (a 
variety of Kedani fever). Philipp J Sci. 1915;10: 345. 
[Google Scholar] 

9.	 Philip CB, Woodward TE, Sullivan RR. Tsutsugamushi 
disease (scrub or mite-borne typhus) in the Philippine 
Islands during American re-occupation in 1944-45. Am 
J Trop Med Hyg. 1946; 26:229-42. Doi: 10.4269/ajtmh. 
1946.s1-26.229. [Google Scholar] [PubMed]

10.	 Faa AG, McBride WJ, Garstone G, Thompson RE, Holt P. 
Scrub typhus in the Torres Strait of north Queensland, 
Australia. Emerg Infect Dis. 2003; 9(4):480-2. Doi: 
10.3201/eid0904.020509. [Google Scholar] [PubMed]

11.	 Hamaguchi S, Cuong NC, Tra DT, Doan YH, Shimizu 
K, Tuan NQ, Yoshida LM, Mai LQ, Duc-Anh D, Ando 
S, Arikawa J, Parry CM, Ariyoshi K, Thuy PT. Clinical 
and Epidemiological Characteristics of Scrub Typhus 
and Murine Typhus among Hospitalized Patients with 
Acute Undifferentiated Fever in Northern Vietnam. Am 
J Trop Med Hyg. 2015; 92(5):972-978. Doi: 10.4269/
ajtmh.14-0806. [Google Scholar] [PubMed]

12.	 Lee HW, Cho PY, Moon SU, Na BK, Kang YJ, Sohn Y, 
Youn SK, Hong Y and Kim TS. Current situation of scrub 
typhus in South Korea from 2001-2013. Parasites and 
Vectors, 2015; 8:238. Dio: 10. 1186/s 13071-015-0858-
6. [Google Scholar] [PubMed] 

13.	 Ramli SR, Hii SYF, Zainal Abidin S, Lee KS, Ng TK, Misnan 
NA, Abdad MY. Neglected and Lethal: Case series of 
fatal scrub typhus in Malaysia. PLoS Negl Trop Dis. 2025; 
19(12): e0013156. Doi: 10.1371/joirnal.pntd.0013156 
[Google Scholar] [PubMed] 

14.	 Xu G, Walker DH, Jupiter D, Melby PC, Acari CM. A 
Review of the global epidemiology of scrub typhus. PLoS 
Negl Trop Dis. 2017; 11(11): e0006062. Doi: 10.1371/
journal.pntd.0006062. [Google Scholar] [PubMed]

15.	 McKechnie WE. Report on the Health of Bhim 
Tal and Sat Tal. (1913), Government Press, 
Allahabad. https://archive.org/stream/in.ernet.
dli.2015.532963/2015.532963.india-office_djvu.txt

16.	 Megaw JWD, Shettle FB, Roy DN. Typhus-like Fever, 
probably tick-typhus, in Central India. Ind Med Gaz. 
1925; 60(2):53-58. [Google Scholar] [PubMed] 

17.	 Megaw JWD. Indian Tick-Typhus. Ind Med Gaz. 1925; 
60(2):58-61 [PubMed] 

18.	 Megaw JWD, and Rao SS. Tick typhus and other Sporadic 
Fevers of the Typhus Group. Indian Medical Gazette, 
1928; 63(6):306-318. [Google Scholar] [PubMed] 

19.	 Ghose G. Typhus-Like Fever. (Colonel Megaw’s 
TickTyphus?). Ind Med Gaz. 1928; 63(11):634-636. 
[Google Scholar] [PubMed] 

20.	 Tattersall RN. Tsutsugamushi fever on the India-Burma 
border. Lancet, 1945; 2:392-4. https://doi:org/10.1016/
S0140-6736 (45)91944-1. [Google Scholar] 

21.	 Christian CR. A case of typhus due to tick bite. J R Army 
Med. 1932; 59:445-450. [Google Scholar] 

https://pubmed.ncbi.nlm.nih.gov/14501995/
https://www.ovid.com/jnls/co-infectiousdiseases/abstract/00001432-200310000-00009~scrub-typhus-and-tropical-rickettsioses
https://www.who.int/publications/i/item/who-recommended-surveillance-standards
https://www.who.int/publications/i/item/who-recommended-surveillance-standards
https://gh.bmj.com/content/10/8/e018998
https://pubmed.ncbi.nlm.nih.gov/40754340/
https://ncdc.mohfw.gov.in/uploads/glimpse_pdfs/1770281974_CD-Alert-Scrub-Typhus.pdf
https://www.scribd.com/document/813590982/CD-Alert-Scrub-Typhus
https://www.scribd.com/document/813590982/CD-Alert-Scrub-Typhus
https://www.remedypublications.com/american-journal-of-clinical-microbiology-and-antimicrobials-abstract.php?aid=5522
https://www.remedypublications.com/american-journal-of-clinical-microbiology-and-antimicrobials-abstract.php?aid=5522
https://www.remedypublications.com/american-journal-of-clinical-microbiology-and-antimicrobials-abstract.php?aid=5522
https://www.cabidigitallibrary.org/doi/full/10.5555/19161000098
https://pmc.ncbi.nlm.nih.gov/articles/PMC4350561/
https://pubmed.ncbi.nlm.nih.gov/21020342/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2957983/
https://pubmed.ncbi.nlm.nih.gov/12702230/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4426587/
https://pubmed.ncbi.nlm.nih.gov/25778504/
https://link.springer.com/article/10.1186/s13071-015-0858-6
https://pubmed.ncbi.nlm.nih.gov/25928653/
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0013156
https://pubmed.ncbi.nlm.nih.gov/41433254/
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0006062
https://pubmed.ncbi.nlm.nih.gov/29099844/
https://archive.org/stream/in.ernet.dli.2015.532963/2015.532963.india-office_djvu.txt
https://archive.org/stream/in.ernet.dli.2015.532963/2015.532963.india-office_djvu.txt
http://pmc.ncbi.nlm.nih.gov/articles/PMC5189045/
https://pubmed.ncbi.nlm.nih.gov/29010411/
https://pubmed.ncbi.nlm.nih.gov/29010413/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5235791/
https://pubmed.ncbi.nlm.nih.gov/29011657/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5235610/
https://pubmed.ncbi.nlm.nih.gov/29011550/
https://www.cabidigitallibrary.org/doi/full/10.5555/19462900045
https://web.archive.org/web/20200322113121id_/https:/militaryhealth.bmj.com/content/jramc/59/6/445.full.pdf


181
R Rajendran et al.

J. Commun. Dis. 2026; 58(3)

ISSN: 0019-5138 
DOI: https://doi.org/10.24321/0019.5138.202667

22.	 Mc Namara CV. An epidemic of typhus (vector un-
known0 in the Simla Hills. Journal of the Royal Army 
Medical Corps. 1935; 64:174-183 [Google Scholar] 

23.	 Bardhan PN. Typhus in the United Provinces of India. 
Being a contribution to the study of typhus fever. 
Indian Medical Gazette, 1944; 79: 150-154. [Google 
Scholar] [PubMed] 

24.	 Mehta DR. Studies on typhus in the Simla Hills DC on the 
life-history of Trombicula deliensis Walch, a suspected 
vector of typhus in the Simla Hills. Indian Journal of 
Medical Research, 1948; 36(2):159-71. [Google Scholar] 

25.	 Webster WJ. Typhus in Shimla Hills. IX. Laboratory 
observations, chiefly on human OXK strains. Indian 
Journal of Medical Research, 1940;27:657-666. 

26.	 Sayen JJ, Pond HS, et.al. Scrub typhus in Assam 
and Burma; a clinical study of 616 cases. Medicine 
(Baltimore). 1946; 25:155-214. Doi:10.1097/00005792-
194605000-00003. [Google Scholar] [PubMed]

27.	 Vaz LS, Gupta NK. Outbreak of Scrub typhus in Jammu- 
A Report. Medical Journal of Armed Forces India. 
2006; 62(4): 342-343. https://doi.org/10.1016/S0377-
1237(06)80103-6.  [Google Scholar] [PubMed]

28.	 Kalra SL, Rao KNA. Typhus fever in Kashmir. Journal of 
Indian army Medical Corps, 1948; 4: 194-98. https://
pubmed.ncbi.nlm.nih.gov/14937743/

29.	 Singh P, Singh R, Dhand VP. Resurgence of Scrub Typhus. 
Medical Journal of Armed Forces India. 1992; 48; 84-87 
https://pmc.ncbi.nlm.nih.gov/articles/PMC5034177/

30.	 Chauhan SS, Ohri VC, Kumar N, Dhingra A. Scrub typhus 
– Two interesting cases. Medical Journal of Armed 
Forces India. 1993; 49; 277 - 278 [Google Scholar] 

31.	 Mehta SR, Dham SK, Jetley V, Sahane AG. Scrub typhus 
- a report of six cases. Medical Journal of Armed Forces 
India. 1993; 49; 279 - 281 [Google Scholar] 

32.	 Isaac R, Varghese GM, Mathai E, Manjula J, Joseph 
I. Scrub typhus: prevalence and diagnostic issues in 
rural Southern India. Clinical and Infectious Diseases, 
2004;39(9):1395-6. Doi:10.1086/424748. [Google 
Scholar] [PubMed] 

33.	 Ranjan J, Prakash JAJ. Scrub typhus re-emergence 
in India: Contributing factors and way forward. 
Med Hypotheses.2018;115:61-64. Doi: 10.1016/
mehy.2018.03.019. [Google Scholar] [PubMed] 

34.	 Panda S, Swain SK, Sarangi R. An epidemiological out-
break of scrub typhus caused by Orientia tsutsugamushi 
– A comprehensive review. Annals of Applied Biology 
and Biotechnology, 2022; 10(5): 76-83. Doi: 10. 7324/
JABB 2022.100509. [Google Scholar] 

35.	 Tilak R, Anand V, Gupte MD, Devarakonda R, Yadav 
RS. Re-Emergence of Scrub Typhus as a Public Health 
Problem in India: Its Spatial and Temporal Distribution 
Based on Analysis of 15-Year Data of the National 
Integrated Disease Surveillance Program. Journal of 

Communicable Diseases. 2024; 56(2):70-93. [Google 
Scholar] 

36.	 Vashishtha A, Kumar V, Panwar G, Kausik G, Baig 
S, Sharma P and Yadav R. Scrub typhus update: A 
re-emerging global threat beyond the Tsutsugamushi 
Triangle and the physiological ramifications of scrub 
typhus infection (Review). World Academy of Science 
Journal, 2025; 34(7): 1-14. [Google Scholar] 

37.	 Govindarajan R, Rajamannar V, Kumar A, Samuel PP. 
Current status of mites and mite-borne diseases in 
India. Journal of Vector Borne Diseases, 2023; 60: 1-10 
[Google Scholar] [PubMed] 

38.	 Bhargava A, Kaushik R, Kaushik RM, Sharma A, Ahmad 
S, Dhar M, Mittal G, Khanduri S, Pant P, Kakkar R. 
Scrub typhus in Uttarakhand & adjoining Uttar Pradesh: 
Seasonality, clinical presentations & predictors of 
mortality. Indian Journal of Medical Research, 2016; 
144(6):901-909. Doi: 10.4103/IJMR 1764 15. [Google 
Scholar] [PubMed] 

39.	 Hariharan R, Vinod VK, Jess V, Prejit N, Asha K, and 
Gowtham M. “Long-Term Epidemiological Trends, 
Seasonal Dynamics and Spatial Heterogeneity of Scrub 
Typhus in Kerala, India: A Surveillance-Based Analysis 
(2012-2024)”. Advances in Microbiology 26(2): 70-
78. https://doi.org/10.9734/jamb/2026/v2612074. 
[Google Scholar] 

40.	 Saheed SZ, Goswami D, Niyas VKM, Ananthanarayanan 
R. Scrub Typhus in Kerala: Demographic, Clinical, and 
Laboratory Predictors of ICU Admission in a Tertiary 
Care Setting. Le Infezioni in Medicina, 2025: 33(1): 
106-113. Doi: 10.53854/liim-3301-10. [Google Scholar] 
[PubMed] 

41.	 Ministry of Science & Technology. Parliament 
Question: Zoonotic Diseases. Data extract-
ed from IDSP-IHIP portal as on March 6, 2026. 
https://www.pib.gov.in/PressReleasePage.aspx-
?PRID=2238327&reg=48&lang=2

42.	 Ramakrishnan D, Nujum T, Varghese S, Farook U, 
Christopher B, Abhraham SS and Pious MJ. Scrub Typhus 
Death: Losing the Precious Time. SM Tropical Medicine 
Journal.2016; 1(2):1006. https://dx.doi.org/10.36876/
smtmj.1006. [Google Scholar] 

43.	 National Center for Disease Control (NCDC), Kozhikode. 
Annual Report:2000-2001. Ministry of Health and 
Family Welfare, Government of India. https://ncdc.
mohfw.gov.in/uploads/glimpse_pdfs/1770269905_
NCDC-An-Introduction-2017-.pdf

44.	 Ali A, Haridasan RK, Kumar SKK, Suni KA, Farook MU. A 
Study on Scrub Typhus in a tertiary Care Hospital. Kerala 
Medical Journal, 2009; 26:2(1):7-9. [Google Scholar] 

45.	 Ittyachen AM. Emerging Infections in Kerala: A case of 
scrub typhus. The National Medical Journal of India, 
2009; 22(6):333-334. [Google Scholar] [PubMed] 

https://www.cabidigitallibrary.org/doi/full/10.5555/19352902080
https://pmc.ncbi.nlm.nih.gov/articles/PMC5155818/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5155818/
https://pubmed.ncbi.nlm.nih.gov/29012046/
https://www.cabidigitallibrary.org/doi/full/10.5555/19492901558
https://www.ovid.com/jnls/md-journal/abstract/00005792-194605000-00003~scrub-typhus-in-assam-and-burma-a-clinical-study-of-616
https://pubmed.ncbi.nlm.nih.gov/20986167/
https://doi.org/10.1016/S0377-1237(06)80103-6
https://doi.org/10.1016/S0377-1237(06)80103-6
https://www.sciencedirect.com/science/article/pii/S0377123706801036
https://pubmed.ncbi.nlm.nih.gov/27688537/
https://pubmed.ncbi.nlm.nih.gov/14937743/
https://pubmed.ncbi.nlm.nih.gov/14937743/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5034177/
https://www.cabidigitallibrary.org/doi/full/10.5555/19950508422
https://www.cabidigitallibrary.org/doi/full/10.5555/19950508423
https://cir.nii.ac.jp/crid/1362262945816882816
https://cir.nii.ac.jp/crid/1362262945816882816
https://pubmed.ncbi.nlm.nih.gov/15494919/
https://www.sciencedirect.com/science/article/pii/S030698771830238X
https://pubmed.ncbi.nlm.nih.gov/29685200/
https://www.cabidigitallibrary.org/doi/full/10.5555/20220556024
https://www.cabidigitallibrary.org/doi/full/10.5555/20240314162
https://www.cabidigitallibrary.org/doi/full/10.5555/20240314162
https://www.spandidos-publications.com/10.3892/wasj.2025.322
https://www.ovid.com/jnls/jvbd/fulltext/10.4103/0972-9062.361175~current-status-of-mites-and-mite-borne-diseases-in-india?an=01196045-202360010-00001
https://pubmed.ncbi.nlm.nih.gov/37026214/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5433283/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5433283/
https://pubmed.ncbi.nlm.nih.gov/28474627/
https://doi.org/10.9734/jamb/2026/v2612074
https://www.researchgate.net/profile/Hariharan-Ramachandiran/publication/400910760_Long-Term_Epidemiological_Trends_Seasonal_Dynamics_and_Spatial_Heterogeneity_of_Scrub_Typhus_in_Kerala_India_A_Surveillance-Based_Analysis_2012-2024/links/69d5e9b260c0371a60f6a983/Long-Term-Epidemiological-Trends-Seasonal-Dynamics-and-Spatial-Heterogeneity-of-Scrub-Typhus-in-Kerala-India-A-Surveillance-Based-Analysis-2012-2024.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11892441/
https://pubmed.ncbi.nlm.nih.gov/40071255/
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2238327&reg=48&lang=2
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2238327&reg=48&lang=2
https://dx.doi.org/10.36876/smtmj.1006
https://dx.doi.org/10.36876/smtmj.1006
https://www.researchgate.net/profile/Devraj-Ramakrishnan/publication/337390209_Direct_Acting_Antivirals_DAAs_Against_Hepatitis_C_Virus_Infection_Excellent_But_Not_Miracle/links/5e9dda69299bf13079ad7bef/Direct-Acting-Antivirals-DAAs-Against-Hepatitis-C-Virus-Infection-Excellent-But-Not-Miracle.pdf
https://ncdc.mohfw.gov.in/uploads/glimpse_pdfs/1770269905_NCDC-An-Introduction-2017-.pdf
https://ncdc.mohfw.gov.in/uploads/glimpse_pdfs/1770269905_NCDC-An-Introduction-2017-.pdf
https://ncdc.mohfw.gov.in/uploads/glimpse_pdfs/1770269905_NCDC-An-Introduction-2017-.pdf
https://keralamedicaljournal.in/index.php/imakmj/article/view/96
https://www.cabidigitallibrary.org/doi/full/10.5555/20103041214
https://pubmed.ncbi.nlm.nih.gov/20387284/


182
R Rajendran et al.
J. Commun. Dis. 2026; 58(3)

ISSN: 0019-5138 
DOI: https://doi.org/10.24321/0019.5138.202667

46.	 Sharma AK. Eco-entomological investigation in Scrub 
Typhus affected area of Thiruvananthapuram, Kerala 
(India) and their control/containment measures. 
International Journal of Current Microbiology and 
Applied Sciences, 2013:2(11):33-49. [Google Scholar] 

47.	 The Hindu. Scrub typhus reported in Cherthala- Among 
infectious diseases under close surveillance in State 
since January 2012. March 18, 2016- Alappuzha report. 
https://www.thehindu.com 

48.	 Saifudeen K, Kumar KG, Jose J, Veena V and Gafoor VA. 
First case of scrub typhus with meningoencephalitis 
from Kerala: An emerging infectious threat. Annals of 
Indian Academy of Neurology, 2012; 15(2): 141-144. 
[Google Scholar] [PubMed] 

49.	 Ramakrishnan D, Nujum T, Varghese S, Farook U, 
Christopher B, Abhraham SS and Pios MI. Scrub Typhus 
Death: Losing the Precious Time. SM Tropical Medicine 
Journal. 2016; 1(2):1006. https://dx.doi.org/10.36876/
smtmj.1006. [Google Scholar] 

50.	 Jyothi P, Sahira H, Sathyabhama MC and Ramani Bai JT. 
Seroprevalence of Scrub typhus among Febrile patients 
in a Tertiary Care Hospital in Thiruvananthapuram, 
Kerala. Journal of Academia and Industrial Research 
(JAIR). 2015;3(11):542-545. [Google Scholar] 

51.	 Abdul Kader JK, Konikkara KP, Narayanan VA, Prithi 
Nair K. Seroprevalence of Scrub Typhus among Febrile 
Patients from a Tertiary Care Hospital in Kerala. National 
Journal of Laboratory Medicine 2016; 5(4):MO 11- MO 
14. DOI: 10.7860/NJLM/2016/21801:2159. https://
www.njlm.net/articles/PDF/2159/21801_F(GH)_
PF1(VsuGH)_PFA(GH)_PF2(VsuGH).pdf

52.	 Jose RA, Jose H, Jacob AA, Thomas P, Mathew R. 
Seroprevalence and clinical profile of scrub typhus 
in patients presenting with undifferentiated acute 
febrile illness in a tertiary care center. Asian Journal 
of Medical Sciences, 2021; 12(4):54-60. http://nepjol.
info/index.php/AJMS. 

53.	 53. Sivaraman S, Viswamohanan I, Krishna GR, 
Jithendranath A, Bai R. Serological prevalence of scrub 
typhus among febrile patients from a tertiary care hos-
pital in South Kerala. Journal of The Academy of Clinical 
Microbiologists. 2020; 22:41-3. https://doi:10.4103/
jacm.jacm_5_20. [Google Scholar] 

54.	 Seetha D, Nori SRC, Nair RR. Molecular -based study 
of scrub typhus in Kerala, South India from 2014 to 
2021: a laboratory-based study. Comparative Clinical 
Pathology. 2023: 32:347-356. https://doi.org/10.1007/
s00580-023-03443-8. [Google Scholar] 

55.	 Samuel PP, Govindarajan R, Krishnamoorthy R and 
Rajkumar V. A study on ectoparasites with special 
reference to chigger mites on rodents/shrews in scrub 
typhus endemic areas of Kerala, India. Entomon, 2020; 

45(4):285-294. https://doi.org/10.33307/entomon.
v4514.572. [Google Scholar] 

56.	 Renu G, Jaganathasamy N, Ranganathan K, Kumari K, 
Kumar A. Paulraj PS. Risk factors of scrub typhus infec-
tion in children and adults in Kerala, South India. Asian 
Pacific Journal of Tropical Medicine, 2025; 18(2):84-92. 
[Google Scholar]

57.	 Directorate of Health Services., Government of Kerala. 
Data on Communicable Diseases. State Surveillance 
Unit, Kerala, Thiruvananthapuram. https://dhs.kerala.
gov.in. 

58.	 Mittal V, Singh P, Shukla S, Karoli R. Scrub typhus: An 
under-reported and emerging threat-hospital based 
study from central and eastern Uttar Pradesh, India. 
Journal of Vector Borne Diseases. 2021;58(4):323-328 
[Google Scholar] [PubMed] 

https://www.cabidigitallibrary.org/doi/full/10.5555/20143029461
https://www.thehindu.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC3345595/
https://pubmed.ncbi.nlm.nih.gov/22566732/
https://dx.doi.org/10.36876/smtmj.1006
https://dx.doi.org/10.36876/smtmj.1006
https://www.researchgate.net/profile/Devraj-Ramakrishnan/publication/337390209_Direct_Acting_Antivirals_DAAs_Against_Hepatitis_C_Virus_Infection_Excellent_But_Not_Miracle/links/5e9dda69299bf13079ad7bef/Direct-Acting-Antivirals-DAAs-Against-Hepatitis-C-Virus-Infection-Excellent-But-Not-Miracle.pdf
https://www.jairjp.com/APRIL%202015/04%20JYOTHI.pdf
https://www.njlm.net/articles/PDF/2159/21801_F(GH)_PF1(VsuGH)_PFA(GH)_PF2(VsuGH).pdf
https://www.njlm.net/articles/PDF/2159/21801_F(GH)_PF1(VsuGH)_PFA(GH)_PF2(VsuGH).pdf
https://www.njlm.net/articles/PDF/2159/21801_F(GH)_PF1(VsuGH)_PFA(GH)_PF2(VsuGH).pdf
http://nepjol.info/index.php/AJMS
http://nepjol.info/index.php/AJMS
https://doi:10.4103/jacm.jacm_5_20
https://doi:10.4103/jacm.jacm_5_20
https://www.ovid.com/jnls/jacm/fulltext/10.4103/jacm.jacm_5_20~serological-prevalence-of-scrub-typhus-among-febrile
https://doi.org/10.1007/s00580-023-03443-8
https://doi.org/10.1007/s00580-023-03443-8
https://www.ovid.com/jnls/jacm/fulltext/10.4103/jacm.jacm_5_20~serological-prevalence-of-scrub-typhus-among-febrile
https://doi.org/10.33307/entomon.v4514.572
https://doi.org/10.33307/entomon.v4514.572
https://entomon.in/index.php/Entomon/article/view/572
https://www.ovid.com/jnls/aptm/fulltext/10.4103/apjtm.apjtm_408_24~risk-factors-of-scrub-typhus-infection-in-children-and
https://dhs.kerala.gov.in
https://dhs.kerala.gov.in
https://www.ovid.com/jnls/jvbd/fulltext/10.4103/0972-9062.318311~scrub-typhus-an-under-reported-and-emerging-threat--
https://pubmed.ncbi.nlm.nih.gov/35381821/

