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ABSTRACT 
 

Scrub typhus is a serious public health risk in areas where it is endemic. It is brought on by the 
bacterium Orientia tsutsugamushi and is spread via the bite of infected chiggers. The epidemiology, 
clinical symptoms, diagnosis, treatment, and prevention of scrub typhus are summarized in this 
overview, along with recent developments. The disease is most common in rural sections of Asia, 
the Pacific Islands, and portions of Australia, where chigger populations are encouraged by 
favorable environmental conditions. 
The clinical signs of chigger bites can range in severity from mild to severe, presenting with 
symptoms like fever, headaches, and the distinctive Escher at the bite site. Severe cases may 
result in consequences such as acute respiratory distress syndrome and organ failure, which                 
call for prompt identification and treatment. Molecular techniques and serological testing are used 
as diagnostic tools. Molecular assays are a quick and reliable way to identify Orientia 
tsutsugamushi. 
Antibiotics are the cornerstone of treatment, and doxycycline is the drug of choice. Treatment must 
be started as soon as possible to avoid problems and enhance results. The importance of public 
health interventions, such as vector control and health education, is highlighted by issues like 
antibiotic resistance and restricted access to treatment in rural areas. 
Personal protection is the main focus of preventive measures, which include donning proper attire 
and applying insect repellents. Managing the environment and involving the community are 
important strategies for lowering chigger populations. Additional research is being done to create 
effective scrub typhus vaccines, even if there isn't one that is now generally authorized. 
 

 
Keywords:  Orientia tsutsugamushi; Scrubtyphus; Escher; vector-borne disease; chigger-borne 

disease; rickettsial infection; zoonosis; diagnostic tests; scrub typhus epidemiology; 
endemic regions; vaccine development. 

 

1. INTRODUCTION 
 
Orientia tsutsugamushi, a member of the 
Rickettsiaceae family of bacteria, is the infecting 
agent that causes scrub typhus. Through the bite 
of an infected chigger, a mite in the larval stage, 
people can contract this zoonotic disease[1]. 
Scrub typhus is the name given to these mites 
because they are most common in high-humidity 
environments like grasslands, dense flora, and 
scrubby terrain."Orientia tsutsugamushi, the 
bacteria that causes scrub typhus, is an 
obligatory intracellular infection[2].Its life cycle is 
distinct in that it involves rodents as reservoir 
hosts and trombiculid mites, or chiggers, as 
vectors for transferring the bacteria to 
humans[3].The bacteria mainly affect the host's 
endothelium and mononuclear cells, which might 
result in a variety of clinical symptoms. Scrub 
typhus is primarily found in the Asia-Pacific 
region, which includes countries such as China, 
India, Japan, and some Southeast Asian 
countries. Although cases have been reported in 
the Pacific Islands and some regions of the 
Middle East, these are the places where it is 
most common. Scrub typhus is mostly dependent 
on environmental variables; the mites thrive in 
regions with high humidity and dense 
vegetation[4]. 

The clinical manifestations of scrub typhus 
usually appear six to twenty-one days following 
the bite of an infected chigger. Frequent signs 
and symptoms include chills, headaches, muscle 
aches, and abrupt fever onset. The emergence 
of an eschar, a black, scab-like lesion at the site 
of the chigger bite, is a hallmark that sets scrub 
typhus apart. This eschar helps to distinguish 
scrub typhus from other febrile diseases and is a 
crucial diagnostic signal. Scrub typhus has the 
potential to worsen and impact several organ 
systems if left untreated [5].Meningoencephalitis, 
acute renal damage, respiratory distress, and 
disseminated intravascular coagulation are 
among the possible complications. Scrub typhus 
can be fatal in extreme cases, which highlights 
the significance of early detection and timely 
treatment. 
 
Diagnosing scrub typhus involves laboratory 
tests, with serological assays being commonly 
employed. These tests are used to identify 
antibodies that the immune system produces in 
reaction to the infection. The genetic makeup of 
the bacterium can also be identified by molecular 
methods like polymerase chain reaction 
(PCR)[6]. Antibiotics are the main treatment for 
scrub typhus, and the best medication for this 
condition is doxycycline. Other antibiotics like 
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azithromycin or chloramphenicol may be utilized 
when doxycycline treatment is contraindicated. 
The prevention of illness development and the 
mitigation of associated consequences 
necessitate the early beginning of antibiotic 
therapy. Scrub typhus can be avoided by 
combining environmental management with 
personal preventive measures. It is 
recommended that people stay away from 
densely vegetated regions, wear protective gear 
(long sleeves and pants), apply insect repellents, 
and thoroughly check themselves for chiggers 
after engaging in outdoor activities. Additionally, 
in an effort to lower the number of mites and stop 
the bacteria from spreading, public health 
initiatives concentrate on environmental cleaning 
and rodent control[7]. 
 

1.1 History and Background 
 

In Asia, scrub typhus has long been known as a 
disease. Historical reports indicate that diseases 
like scrub typhus were prevalent in antiquity, 
particularly in parts of China and Japan. Scrub 
typhus was difficult to distinguish from other fever 
infections because these early reports frequently 
confused the disease. 
 

In the 20th century, the phrase "scrub typhus" 
was first used. The disease gained considerable 
attention during World War II, when outbreaks 
occurred among soldiers stationed in the Asia-
Pacific region. The term "scrub typhus" refers to 
the terrain—wooded, scrubby areas with a high 
chigger population—where the disease 
frequently manifests[8]. 
 

1.2 Discovery of the Disease Agent 
 

Japanese scientist H. Hayashi discovered 
Orientia tsutsugamushi, the causal agent of 
scrub typhus, in 1930. After separating the 
bacteria from the patients, he determined that the 
infection was causing the illness [9]. This finding 
was a significant advancement in our knowledge 
of scrub typhus. Scrub typhus has continued to 
be a public health hazard in many Asian 
countries since it was discovered, particularly in 
rural and forested areas. Scrub typhus-related 
mortality has been dramatically decreased by 
early identification and effective antibiotic 
treatment [10]. 
 

1.3 Geographical Distribution 
 

1.3.1Japan 
 

Japan is the country where scrub typhus was first 
discovered, and there are still cases of the 

disease there. Due to an increase in mite 
populations transmitting O. tsutsugamushi’s, 
there was a notable comeback and outbreak 
between 1976 and 1984[11].The increased 
quantity of mites during that time period lacked 
an explanation. Almost all of Japan is currently 
affected by the disease, with the exception of the 
prefectures of Okinawa and Hokkaido. A 1998 
retrospective analysis showed that the highest 
percentage of cases was found in Kyushu (51% 
of total cases), Tohoku-Hokuriku (27%), and 
Kanto (19%). The high number of cases in Kanto 
and Kyushu, in contrast to China, accounted for 
the biggest percentage of reported cases in 
November[12]. 
 
1.3.2 Korea 
 
Reports of scrub typhus have been made in 
North and South Korea, with the majority of 
cases occurring in rural and mountainous areas. 
Korean civilians were not aware of scrub typhus 
until 1986, despite the fact that cases were first 
documented in South Korea during the Korean 
War [13]. As a result, the illness is now 
acknowledged as the most prevalent rickettsia 
illness in South Korea. Between 1986 and 1993, 
O. tsutsugamushi’s was found to be seropositive 
in 27.7% to 51% of acute fever patients in South 
Korea, according to nationwide 
seroepidemiologic and microbiologic surveys. 
Scrub typhus is a widespread illness in the nation 
that is often under diagnosed, according to the 
research. South Korea started to report cases of 
scrub typhus in 1994[14]. Physicians are 
required to notify the Korean Centres for Disease 
Control and Prevention (CDC) and the local 
health bureau of any confirmed or suspected 
cases of scrub typhus [15]. 
 
1.3.3 India 
 
In India, scrub typhus is a common disease in 
rural areas; occurrences have been documented 
in Himachal Pradesh, Uttarakhand, Jammu and 
Kashmir, and the north eastern provinces. In 
1917, scrub typhus was identified as a typhus-
like disease in India [16]. During World War II 
and the Indo-Pak War of 1965, it was a 
significant cause of fever among military men 
along the border between Assam, India, 
Myanmar (formerly Burma), and Myanmar. In 
1990, the disease reappeared at India's border 
with Pakistan [17]. This decline in incidence was 
caused by alterations in lifestyle, the widespread 
use of insecticides, and the empirical treatment 
of febrile illness. Scrub typhus is still a disease 
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that is not well recognized in India[18].The 
disease is found throughout India, from the south 
to the northeast and northwest, according to field 
epidemiology research. Maharashtra, Tamil 
Nadu, Karnataka, Kerala, Himachal Pradesh, 
Uttaranchal, Rajasthan, West Bengal, Bihar, 
Meghalaya, and Nagaland were among the 
states from which instances were reported[19]. 
The months of August through October are when 
the illness peaks. It has been stated that O. 
tsutsugamushi's major vector is Leptotrophildium 
deliense. Two significant risk factors for scrub 
typhus are occupation and socioeconomic level. 
The majority of Indian scrub typhus patients are 
illiterate and from rural areas [20]. 
 
1.3.4 Other countries 
 
The tsutsugamushi’s triangle includes a good 
number of additional nations with reported cases 
of scrub typhus in addition to those mentioned 
above. Scrub typhus has been known for about a 
century on the Australian continent as well as the 
islands of the southwest Pacific, such as 
Indonesia and the Philippines. In Australia, it was 
identified as "coastal fever" in 1913 and as scrub 
typhus after the 1920s.The tropical coastal 
regions of north eastern Queensland, the tropical 
Northern Territory, and the neighbouring 
Kimberly region of Western Australia are the 
endemic areas in Australia[21]. In 1998, 
Litchfield, an island nation distinct from others in 
the Asia-Pacific region, was discovered in 
Australia. Scrub typhus was first identified in the 
Philippines during World War II. The lungs and 
spleens of white rats infected with the vainer 
strain of O. tsutsugamushi’s were used to create 
the first, unsuccessful US scrub typhus vaccine. 
In the Philippines, the vainer strain was first 
discovered in a soldier's blood. Scrub typhus in 
Malaysia has a history that dates back to 1915. 
In the Solomon Islands, Republic of Vanuatu, 
and Papua New Guinea, the sickness gained 
notoriety during World War II[22].  
 

1.4Causative Agent 
 
Orientia tsutsugamushi is the bacterium that 
causes scrub typhus. Humans contract this 
bacterium when bitten by a bite from infected 
larvae of the trombiculid mite, commonly referred 
to as chiggers. For the most part, scrub typhus is 
restricted to the Asia-Pacific region, which 
includes northern Australia, sections of 
Southeast Asia, the Indian subcontinent, and 
several Pacific islands. The bacterium Orientia 
tsutsugamushi is an obligatory intracellular one, 

which means it can only live and grow inside host 
cells [23]. Scrub typhus, the disease it produces, 
is typified by symptoms including fever, 
headache, soreness in the muscles, and a 
distinctive eschar, or black, scab-like lesion, at 
the site of the chigger bite. Scrub typhus can 
cause major consequences, including organ 
failure, if treatment is not received. Avoiding 
chigger-infested regions, donning protective 
clothes, and applying insect repellents are 
examples of preventive strategies. Antibiotics, 
such as doxycycline or azithromycin, are 
commonly used in treatment. These drugs are 
efficient in battling infections when given early in 
the course of the illness [24].  
 

1.5 Life Cycle 
 
Scrub typhus is caused by Orientia 
tsutsugamushi, a bacterium that has two hosts in 
its life cycle: an invertebrate host, which is the 
larval stage of trombiculid mites, also referred to 
as chiggers, and a vertebrate host, which is 
typically a rat [25]. The life cycle and method of 
transmission of scrub typhus by chigger bites are 
briefly described below: 
 
1.5.1 Chigger larvae feeding stage 
 
The life cycle of trombiculid mites, sometimes 
known as chiggers, starts when the larval stage 
feeds on the blood of an infected vertebrate host, 
usually a small animal like a mouse. The 
bacterium, Orientia tsutsugamushi, is                
acquired by the larvae during this blood             
feeding. 
 
1.5.2 Infection in chiggers 
 
The germs that are consumed grow inside the 
chigger larvae, causing an illness. The mites 
develop into bacterium-carrying vectors after 
becoming infected[26]. 
 
1.5.3 Nymph and adult stages of chiggers 
 
The chigger larvae fall to the ground and molt 
into nymphs and adult mites after feasting on the 
blood of their vertebrate host. 
 

1.6 Transmission to Vertebrate Hosts 
 
Infected chiggers look for a fresh vertebrate host 
to feed on, usually small animals like mice. They 
can transfer the bacterium to the vertebrate host 
while they are feeding[27]. 
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1.6.1 Maintenance in vertebrate hosts 
 

The bacterium cause infection and has the ability 
to spread throughout the bloodstream in its 
vertebrate host. The natural reservoir hosts of 
Orientia tsutsugamushi are usually small 
animals. 
 

1.7 Transovarial Transmission 
 

The bacteria may occasionally be passed on to 
the following generation of mites through a 
process known as transovarial transmission, 
which occurs when contaminated female mites 
transfer the bacteria to their eggs. 
 

1.8 Human Infection 
 

While chiggers bite humans while they are still in 
the larval stage, they can contract the infection. 
During feeding, the chigger's saliva carries the 
infection. 
 

1.8.1 Clinical manifestation in humans 
 

Orientia tsutsugamushi causes scrub typhus in 
humans, which manifests as fever, headache, 
muscle soreness, and the development of an 
eschar at the site of the chigger bite. 
 

1.9 Transmission through Chigger Bites 
 

1.9.1Chigger attachment 
 

Because they are so small, larval chiggers often 
go unnoticed. They typically like to adhere to 
human skin in warm, moist areas like skin 
folds[28]. 
 

1.9.2 Feeding procedure 
 

The chigger makes a puncture in the skin and 
injects saliva, which contains many enzymes that 
break down the host's tissue. The chigger injects 
some of its saliva back into the skin of its host 
during feeding, in addition to sucking up the 
liquefied tissue. 
 

1.9.3Bacterial transmission 
 

The bite wound allows the bacteria-containing 
saliva from the chigger to enter the human host's 
bloodstream if it is infected with Orientia 
tsutsugamushi.  
 

1.10 Infection and Disease 
 

The bacteria enter the body through the 
lymphatic and blood vessels' endothelial cells, 
infecting them and producing the symptoms of 

scrub typhus. Scrub typhus can be prevented by 
avoiding areas with a lot of grass and bushes, 
wearing protective clothing (long sleeves and 
pants), using insect repellents, and carefully 
checking and getting rid of any chiggers after 
visiting areas that may be infected. Anyone with 
symptoms such as fever, rash, or headache and 
suspecting they have been bitten by chiggers 
should seek medical attention immediately in 
order to receive a diagnosis and appropriate 
treatment, including antibiotics[29]. 
 

1.11Vector Host 
 
1.11.1Vector host (Chiggers) 
 
Scrub typhus is transmitted to humansny an 
arthropod vector of the Trombiculidae family. 
 
1.11.2Larval stage 
 
The main vectors for scrub typhus transmission 
are chiggers. They consume the blood of 
vertebrate hosts, including humans, during their 
parasitic larval stage. 
 

1.11.3Infection 
 

When chiggers feed on the blood of an infected 
vertebrate host, usually a small mammal like a 
rodent, they contract Orientia tsutsugamushi. 
 

1.11.4Multiplication of bacterium 
 

The bacterium grows inside the chigger and 
creates an infection that can spread to other 
chiggers when they feed again. 
 

1.12Transmission to Vertebrate Hosts 
 

1.12.1Feeding process 
 

Chiggers carrying the infection look for fresh 
vertebrate hosts, frequently small mammals, to 
consume. They inject saliva into the host—which 
might contain Orientia tsutsugamushi—during 
feeding. 
 

1.12.2Transmission 
 

The chigger's saliva carries the bacteria to its 
new vertebrate host. This causes infection in the 
vertebrate host, which includes rodents and other 
small mammals. 
 

1.12.3 Vertebrate hosts 
 

Orienta tsutsugamushi has been performed 
primarily on small mammals, long considered the 
major hosts for vector trombiculid mites. 
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1.12.4 Natural reservoir 
 

Orientia tsutsugamushi natural reservoir hosts 
are small mammals, especially rodents. Chiggers 
that feed on these animals can become infected 
due to the bacterium that circulates in their 
bloodstream. 
 
1.12.5 Maintenance of bacterium 
 
In endemic regions, scrub typhus persists 
because the bacterium is kept alive in the 
population of vertebrate hosts. 
 
1.12.6 Incidental hosts 
 
In the scrub-typhus cycle, humans become 
incidental hosts. Humans can become infected 
with Orientia tsutsugamushi when infected 
chiggers bite and consume human blood through 
their saliva. 
 
1.12.7Clinical manifestation 
 
Human scrub typhus is the infection's clinical 
manifestation, characterized by fever, headache, 
muscle soreness, and eschar formation at the 
bite site. 
 

2. EPIDEMIOLOGY OF SCRUB TYPHUS 
 
Highly endemic to the "tsutsugamushi’s triangle," 
scrub typhus inhabits an area of over 8 million 
square kilometres that stretches from far eastern 
Russia in the north to Pakistan in the west, 
Australia in the south, and Japan in the north. 
Several studies have reported that the 
tsutsugamushi’s triangle has been the source of 
most scrub typhus cases. However, enteric 
studies understand that scrub typhus is 
spreading over the world and is no longer 
restricted to the Tsutsugamushi’s triangle. Scrub 
typhus has been found to be primarily acquired 
by a number of factors, including the presence of 
woodpiles, scrub vegetation, and cattle near 
residential areas[30]. According to a study, 
environmental factors appear to be the primary 
cause of scrub typhus occurrence, rather than 
behavioural or demographic factors. Scrub 
typhus is more common in areas where there is 
scrub vegetation near homes, cooking outdoors, 
domesticating pets, and living close to a body of 
water. The two ways that Orientia tsutsugamushi 
spreads are through the eggs that a female 
transmits to her offspring and through the 
passage of mite larvae, nymphs, and adults. 
Both techniques are classified as vertical 

transmission, and there is currently no proof of 
horizontal transmission of O. tsutsugamushi—
where a mite obtains Oriental from an infected 
host and then spreads the infection to other 
hosts—according to available data. The majority 
of the cases in the Asia-Pacific area were in 
China's eastern, southeast, and southwest 
coastal regions. The age group of 60–69 years 
old in China had cumulative incidences, with a 
maximum observed in June and July. Without 
any variation in incidence between genders, the 
majority of cases (23.36%) were reported in the 
50–60-year-old age group. Unlike China, Japan 
experienced its greatest scrub typhus outbreaks 
in November. The distribution of ages differed 
from China as well, with the majority of cases 
(62%) occurring in the 51–75 age range. In 
South Korea, scrub typhus is one of the most 
common rickettsial illnesses, accounting for 
27.7–51% of all cases of acute febrile illness. 
Notably, there is a gender disparity in the 
disease, with more female cases than males 
(Chang 1995).Taiwan has reported a higher 
female-to-male ratio, with a higher incidence in 
the 50–60-year-old age group. Japan's gender 
equality ratio is comparable to that of Taiwan. In 
line with Japan, October and November saw the 
highest frequency of disease occurrence among 
patients aged 60–69 in South Korea 
(27.48%).Scrub typhus is a disease that still goes 
undiagnosed in India, affecting people from the 
south to the northeast and northwest. August 
through November was noted as the peak 
season for disease occurrence, with rural areas 
of India being the primary affected[31]. According 
to sera-epidemiological research, scrub typhus is 
more common in Thailand, where cases 
significantly increased between the 1980s and 
2000s. In contrast to China and Japan, where 
disease incidence is higher (22.3%) among 
patients aged 30-39, Thailand has a reported 
male-to-female gender ratio of 2:1.The disease 
was first discovered during the Vietnam War in 
Vietnam and other Southeast Asian nations, with 
army personnel accounting for the majority of 
cases diagnosed in the 1960s.However, the 
illness was disregarded until the early 21st 
century, which resulted in gaps in the literature 
and inadequate data gathering for 
epidemiological research (Deller and Russell 
1967; Thiebaut et al. 1997).Still, new research 
from Vietnam indicates that the cumulative 
incidence of scrub typhus was 1.1% in the 
general population and 3.5% in patients who 
were hospitalized, with no discernible difference 
between rural and urban areas. Scrub typhus is 
also endemic in a small number of other 
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countries that are part of the "tsutsugamushi’s 
triangle," which also includes Indonesia, 
Malaysia, the Philippines, Pakistan, Far East 
Russia, and Australia. These countries were first 
identified as "coastal fever" in 1913 and 
subsequently as scrub typhus. Scrub typhus was 
found to be present outside of the traditional 
endemic areas in both serological and molecular 
studies. This suggests that the disease is now a 
global problem and is no longer limited to the 
"tsutsugamushi’s triangle" as it was previously 
thought. In order to control the disease, 
epidemiological studies are crucial for 
comprehending how the disease is distributed 
across various age, gender, and geographic 
groups. The emergence of scrub typhus outside 
of its native range raises the prospect of 
undiscovered Oriental species and new scrub 
typhus vectors[32]. 
 

2.1 Endemic Regions and Affected 
Populations 

 
The bite of an infected chigger (a larval mite) can 
expose humans to the bacterial disease scrub 
typhus, which is caused by Orientia 
tsutsugamushi. The term "endemic regions" 
refers to specific areas around the Asia-Pacific 
rim where the disease is predominantly 
prevalent. These domains consist of: 
 
2.1.1Southeast Asia 
 
Scrub typhus is known to have endemic areas in 
nations like Vietnam, Laos, Thailand, Malaysia, 
Indonesia, and Cambodia. 
 
2.1.2 South Asia 
 
Scrub typhus also affects areas of Bhutan, India, 
Nepal, and parts of Sri Lanka. 
 
2.1.3East Asia 
 
The scrub typhus cases have been reported in 
South Korea, Japan, and parts of China. 
 
2.1.4 Pacific Islands 
 
These are reported cases of scrub typhus on 
several Pacific islands, including Papua New 
Guinea and parts of northern Australia. 
 
People who live in rural or agricultural areas with 
close proximity to vegetation and environments 
that support chigger habitats are usually the most 
affected populations. Workers in agriculture, 

military personnel, and people who go outside in 
these endemic areas are more likely to get scrub 
typhus. Poor sanitation and rural settings are 
frequently linked to the disease[33]. 
 
Scrub typhus is characterized by a dark, scab-
like lesion at the site of the chigger bite, fever, 
headache, and muscle soreness. Scrub typhus 
can cause more serious consequences, like 
organ failure, if it is not treated. 
 

Wearing protective clothes, applying insect 
repellents, and staying away from places with 
dense vegetation and potential chigger habitats 
are some preventive measures. Scrub typhus 
must be managed, and serious consequences 
can be avoided with early diagnosis and 
appropriate antibiotic treatment. 
 

2.2Seasonal Patterns and Environmental 
Factors Influencing Transmission 

 

2.2.1 Seasonal patterns 
 

Scrub typhus often exhibits a seasonal 
occurrence, with an increased number of cases 
during specific times of the year. 
 
The disease is commonly associated with the 
rainy season or monsoon period in endemic 
regions. This is because chiggers—mites that 
spread the bacteria that cause scrub typhus—
need this period of increased vegetation and 
humidity to breed and survive[34]. 
 

2.2.2Environmental factors 
 

2.2.2.1Vegetation and habitat 
 

Dense vegetation, tall grasses, and shrubs are 
associated with scrub typhus. In these 
environments, chiggers live as larvae and attach 
themselves to people when they are outdoors. 
 

2.2.2.2 Rural and agricultural settings 
 

In agricultural and rural locations where people 
have close contact with plants, the disease is 
more common. The risk of exposure is increased 
by farming operations and living close to fields. 
 

2.2.2.3Altitude 
 

Altitude has the potential to affect scrub typhus 
incidence. Certain elevations in some regions 
may have a higher prevalence of the disease. 
 

2.2.2.4Human behaviour 
 

The below mentioned human activities can 
ptotentiate the scrub typhus. 
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2.2.2.5Outdoor activities 
 

Participating in outdoor pursuits like farming, 
camping, or trekking within endemic areas raises 
the probability of encountering chigger-infested 
environments. 
 

2.2.2.6 Clothing practices 
 

Wearing protective apparel, like long sleeves and 
pants, can lower the chance of chigger bites and, 
in turn, the spread of scrub typhus. 
 

2.2.2.7 Climate conditions 
 

The below mentioned climatic conditions can 
potentiate the scrub typhus. 
 
2.2.2.8 Humidity 
 

High humidity is ideal for chiggers. Chiggers are 
more likely to survive and be active during the 
rainy season because it produces a humid 
atmosphere. 
 

2.2.2.9Temperature 
 

Scrub typhus prevalence in endemic areas can 
be influenced by temperature range; warmer 
temperatures are frequently more favourable to 
chigger activity. 
 

2.3Clinical Presentation 
 

There is a wide range of clinical manifestations of 
scrub typhus that can differ in intensity. The 
bacterium Orientia tsutsugamushi, which causes 
the disease, is contracted by humans through the 
bite of an infected chigger. 
 

2.3.1 Incubation period 
 

Scrub typhus usually takes six to twenty-one 
days to incubate after a chigger bite. 
 

2.3.2 Onset of symptoms 
 

Scrub typhus is characterized by a sudden onset 
of fever, which is often the first symptom of the 
illness. 
 

2.3.3 Fever 
 

A fever that is elevated is a typical and 
noticeable symptom. Chills may accompany the 
fever, which may last for several days. 
 

2.3.4 Headache 
 

Another common symptom that people with 
scrub typhus report is headaches. 

2.3.5 Muscle and joint pain 
 

Joint pain and muscle aches (malign) are 
common in patients, which add to their overall 
discomfort. 
 
2.3.6 Eschar formation 
 
An eschar, or dark, scab-like lesion, forms at the 
site of the chigger bite and is a distinctive feature 
of scrub typhus. Usually painless, the eschar 
may go unnoticed. 
 
2.3.7 Lymphadenopathy 
 
Lymphadenopathy—swollen, tender lymph 
nodes—usually appears in the vicinity of the 
chigger bite site. 
 
2.3.8 Rash 
 
A rash might appear, but it doesn't always. When 
it does appear, the rash is typically 
maculopapular, or small, raised red spots, and it 
can spread to other body areas. 
 
2.3.9 Gastrointestinal symptoms 
 
It is possible to experience gastrointestinal 
symptoms like nausea, vomiting, diarrhoea, and 
abdominal pain. 
 
2.3.10Respiratory symptoms 
 
Respiratory symptoms like coughing and 
breathing difficulties may appear in severe 
cases. 
 
2.3.11 Central nervous system involvement 
 
Some people may develop neurological 
symptoms such as drowsiness, confusion, and, 
in extreme situations, meningitis. 
 

2.3.12 Complications 
 

Scrub typhus can cause serious complications, 
including organ failure, if it is not treated promptly 
and appropriately. 
 

3.DIAGNOSIS 
 

3.1 Clinical Evaluation 
 
Numerous non-specific symptoms, such as fever, 
headaches, muscle aches, and a distinctive 
eschar—a dark, scab-like lesion—at the site of 
the chigger bite, are indicative of scrub typhus. 
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The clinical presentation can differ, and 
symptoms can sometimes mimic those of other 
feverish illnesses. A thorough medical history is 
therefore essential, including details about any 
recent travel or exposure to endemic areas           
[35]. 
 

4. LABORATORY TESTS 
 
4.1Serological Tests 
 
To diagnose scrub typhus, pathological testing is 
frequently employed. Common techniques to 
identify antibodies (IgM and IgG) against the 
causative bacterium, Orientia tsutsugamushi, are 
the enzyme-linked immunosorbent assay 
(ELISA) and the indirect immunofluorescence 
assay (IFA). 

 
4.2 Polymerase Chain Reaction (PCR) 
 
Blood sample bacteria can be identified 
genetically using PCR tests. With this approach, 
the infection can be confirmed more precisely. 

 
4.3 Weil-Felix Test 
 
Despite being less precise, this test could be 
applicable in certain contexts. Finding 
agglutinating antibodies against specific Proteus 
species that cross-react with Orientia 
tsutsugamushi is the method involved. 
 

4.4Imaging Studies 
 
Imaging tests, like chest X-rays, might be 
performed in extreme situations to determine the 
degree of organ involvement. 

 
4.5 Clinical Criteria 
 
Clinical criteria may also be used to make a 
diagnosis, particularly in situations with limited 
resources where laboratory testing may not be 
easily accessible.Symptoms, exposure history, 
and treatment response are all taken into 
account. 

 
The timely and efficient treatment of scrub typhus 
depends on an early diagnosis. Serious side 
effects, such as organ failure, may result from 
the illness if treatment is stopped.Because of 
this, medical professionals frequently start 
treating patients based on clinical suspicion even 
before they have access to confirmatory test 
results [36]. 

4.6Treatment and Management 
 

4.6.1 Treatment 
 

4.6.1.1 Antibiotics 
 

Giving antibiotics, usually doxycycline is the main 
and most successful treatment for scrub typhus. 
In instances where doxycycline is contraindicated 
or poorly tolerated, alternative antibiotics like 
azithromycin or chloramphenicol might be 
employed. 
 

4.6.1.2Timing is crucial 
 

A good result depends on starting antibiotic 
therapy as soon as possible.Treatment setbacks 
may result in more serious side   effects. 
 

5. MANAGEMENT 
 

5.1Supportive Care 
 

To control symptoms and avoid complications, 
patients with scrub typhus may need supportive 
care. Pain relief, maintaining a fever, and getting 
enough water are examples of supportive 
measures. 
 

5.2Monitoring 
 

Vital signs such as blood pressure, heart rate, 
and temperature should be regularly monitored. 
Evaluation of the infection's severity may involve 
laboratory testing, such as liver function tests 
and complete blood counts. 
 

5.3 Complication Management 
 

Acute respiratory distress syndrome (ARDS), 
Meningoencephalitis, and organ failure are 
among the consequences of severe scrub 
typhus. Interventions specific to the management 
of complications may include support for 
intensive care. 
 

5.4 Preventive Measures 
 

Avoiding chigger exposure is essential to 
preventing scrub typhus. This entails donning 
protective gear, applying insect repellents, and 
staying away from places with a lot of vegetation 
where chiggers are frequently encountered. 
 

5.5 Public Health Measures 
 

Initiatives aimed at improving public health may 
involve the use of health education campaigns to 
increase knowledge about preventive measures 
and vector control programs to lower the 
prevalence of mites. 
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5.6 Prevention and Control 
 

5.6.1Personal protection 
 

5.6.1.1 Wearing protective clothing  
 

Wearing closed shoes, socks, long sleeves, and 
long pants when venturing into densely 
vegetated areas can help ward off chigger bites. 
 
5.6.2 Insect repellents 
 
Applying insect repellents containing DEET (N, 
N-diethyl-meta-polyamide) to exposed skin can 
deter chiggers. 
 
5.6.3 Permethrin-treated clothing 
 
Additional protection can be obtained by            
treating clothing with the insect repellent 
permethrin. 
 
5.7 Avoiding High-Risk Areas 
 
5.7.1 Vegetation awareness 
 
Use caution when in areas that have bushes, tall 
grass, and other vegetation that is known to 
harbour chiggers. 
 
5.7.2 Outdoor activities 
 
Reducing outdoor activity in high risk- areas 
when mite activity is at its highest. 
 
5.7.3 Environmental measures 
 
5.7.3.1Vector control 
 
Using acaroids, or chemicals that kill mites, in 
impacted areas as one method of managing mite 
populations. 

 
5.7.3.2 Vegetation management 
 
Removing vegetation and keeping the 
surroundings tidy to lessen chigger-friendly 
habitats. 
 

5.8 Public Health Education 
 
5.8.1 Awareness campaigns 
 
Establishing community education programs 
about the dangers of scrub typhus, the value of 
personal protection, and the early detection of 
symptoms. 

5.8.2Healthcare provider training 
 
Ensuring that medical professionals are 
knowledgeable about scrub typhus in order to 
diagnose and treat patients on time. 
 

6. PROMPT DIAGNOSIS AND 
TREATMENT 

 

6.1 Healthcare Access 
 
Ensuring prompt medical attention is sought by 
those exhibiting symptoms suggestive of scrub 
typhus. 
 

6.2 Timely Antibiotic Treatment 
 
To prevent complications, give the right 
antibiotics as soon as a diagnosis is made. 
 

7. SURVEILLANCE AND REPORTING 
 

7.1Disease Monitoring 
 
Establishing surveillance systems to track scrub 
typhus distribution and prevalence. 
 

7.2 Reporting Cases 
 
Ensuring that healthcare facilities promptly report 
confirmed cases to public health authorities for 
timely response. 
 

8. RESEARCH AND DEVELOPMENT 
 

8.1 Vaccine Development 
 
Supporting studies aimed at creating a scrub 
typhus vaccine that works. 
 
8.1.1Vaccine development and challenges 
 
8.1.1.1 Target antigen identification 
 
The main goal of research is usually to find 
antigens, or proteins, on the surface of the 
bacterium Orientia tsutsugamushi that can trigger 
an immune response. There's a chance that a 
vaccine will contain these antigens. 
 
8.1.2 Preclinical testing 
 
Preclinical testing is done on identified potential 
antigens in lab and animal models to evaluate 
their safety, immunogenicity, and effectiveness. 
 



 
 
 
 

Gitau et al.; Uttar Pradesh J. Zool., vol. 45, no. 8, pp. 93-105, 2024; Article no.UPJOZ.3393 
 
 

 
103 

 

8.1.3 Clinical trials 
 
Promising vaccines proceed to human clinical 
trials if positive preclinical study results are 
obtained. To assess safety, dosage, and 
effectiveness in broader populations, clinical 
trials are conducted in three stages. 
 
8.1.4 Regulatory approval 
 
Obtaining regulatory approval requires 
completing clinical trials successfully and 
satisfying safety and efficacy standards. The 
vaccine is evaluated by regulatory agencies such 
as the European Medicines Agency (EMA) or the 
U.S. Food and Drug Administration (FDA) prior to 
its commercialization. 
 

9. CHALLENGES IN SCRUB TYPHUS 
VACCINE DEVELOPMENT 

 

9.1Complexity of the Bacterium 
 
Orientia tsutsugamushi is a multistrain complex 
bacterium. It can be difficult to develop a vaccine 
that offers broad protection against various 
strains. 
 

9.2 Limited Understanding of Immune 
Response 

 

Uncertainty exists regarding the specific immune 
response needed to ward off scrub typhus.It is 
critical to determine the most potent antigens and 
develop a vaccine that elicits a robust and long-
lasting immune response. 
 

9.3 Lack of Standardized Animal Models 
 

It is difficult to find appropriate animal models 
that faithfully simulate human infection. It can be 
challenging to forecast the effectiveness of 
vaccines because certain animals exhibit distinct 
disease manifestations compared to humans. 
 

9.4Geographical Variation 
 

Different strains are more common in different 
regions. Due to regional differences in strain 
prevalence, a vaccine that is effective in one 
area might not offer the same level of protection 
in another. 
 

9.5 Limited Commercial Interest 
 

Since scrub typhus is mostly endemic in 
particular areas, pharmaceutical companies may 

not be very interested in investing in the 
development of a vaccine. This may have an 
effect on research funding and resources. 
 

9.6 Ethical and Logistical Challenges in 
Clinical Trials 

 

Clinical trial conduct for infectious diseases 
poses ethical problems, and in areas where 
scrub typhus is endemic, logistical problems 
could surface. Clinical trial success depends on 
adhering to the right ethical standards and 
overcoming practical obstacle[37]. 
 

10. CONCLUSION 
 

In summary, combating scrub typhus 
necessitates a multimodal strategy that 
incorporates ongoing research projects, clinical 
care, and public health initiatives. For effective 
treatment with antibiotics like doxycycline, a 
timely diagnosis made possible by improved 
diagnostic tools is essential. In endemic areas, 
prevention strategies include community 
education, vector control, and personal protective 
measures to lower the risk of chigger exposure. 
Despite the advancements, issues like antibiotic 
resistance and the lack of a generally accepted 
vaccine still exist. Effective disease management 
requires cooperation between communities, 
researchers, and healthcare professionals. 
Prevention of this neglected tropical disease is 
largely dependent on ongoing research, 
particularly on vaccine development. We can 
work toward a future where scrub typhus is better 
controlled and its impact on impacted 
populations is greatly lessened by tackling these 
issues and putting comprehensive strategies into 
place. 
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