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Distribution Of Disease  

Scrub typhus is most prevalent on the land known as 

the Tsutsugamushi triangle ranging north from 

eastern Russia, Japan, to Papua New Guinea, and 

Northern Australia to the southeast, and on the north 

western border to the Arabian Peninsula, and the 

Maldives and Re-Union islands to the southwestern 

side. Scrub typhus is endemic in India, Pakistan, 

Afghanistan, Bangladesh, China, Taiwan, South 

Korea, Far Eastern parts of Russia, Japan, Papua 

Neuve Guinea, and some parts of northern Australia.  

As scrub typhus has been isolated in parts of 

countries but its presence everywhere cannot be 

denied. 

Pathophysiology 

The organism multiplies at the eschar or bite site and 

spreads to various organs. The Pathology is due to 

infection of the vascular endothelium.  Vasculitis can 

affect vital organs such as the lungs, liver, brain, 

kidney, meninges, and skin. The presentations of 
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severe life-threatening complications such as 

multiorgan dysfunction syndrome can occur. Severe 

multiorgan dysfunction syndrome can be jaundice, 

acute renal failure, pneumonitis, acute respiratory 

distress syndrome (ARDS), myocarditis, septic 

shock, meningoencephalitis, pericarditis.  Acute 

interstitial pneumonia can present in vasculitis due to 

scrub typhus because the lungs are believed to be the 

target organ of this disease. 

Molecular Characteristics 

O. tsutsugamushi has a type-specific protein, the 

56kDa protein, that is, unique to it.  As the protein 

sequence is unique and has cross-reacting epitopes, 

changes in the sequence have led to differences in 

the genetic diversity of O. tsutsugamushi. It 

possesses an immunogen located on the outer 

membrane surface of O. tsutsugamushi and elicits 

antibodies. 

Introduction 

Scrub typhus (Orientia Tsutsugamushi) is a zoonotic 
intracellular gram-negative bacterial disease 
transmitted by zoonotic mites and is transmitted to the 
population by infected trombiculid mites. In a time, 
interval of 5 to 14 days, clinical signs and symptoms 
begin to appear, the incubation period in some cases 
can extend to 21 days. After a bite 
by Leptotrombidium mite patients starts exhibiting 
varied clinical features. [1] The disease puts more 
than 5 million people at high risk and has become a 
significant occupational hazard in rural workers, 
adults in agricultural activities, forest occupation 
workers, soldiers stationed in temporary camps, 
people residing near bushes and wood stock. [2] 
Mortality was previously severe and, in some areas, 
increased to 60% [3] but targeted and effective 
antibiotics are now available. Clinically presenting 
features may be nonspecific such as fever, 
headache, and myalgia, eschar/ rash, or a flu-like 
disease, but the disease presents in a way that 
requires confirmation of diagnosis by the laboratory. 
The characteristic and pathognomic of this disease is 
necrotic eschar at the bite site. It manifests as a 
papule at the site of feeding chigger, ulcerates, and 
progresses to a black crust lesion like a burn to the 
skin of cigarettes. It occurs before the onset of 
symptoms and fever. The presence of eschar 
supports the diagnosis, but its presence can be 
variable [4] It is more easily seen and diagnosed in 
Caucasian and East Asian patients compared to 
dark-skinned South Asians. [5]. The disease generally 
presents in patients with fever, myalgia, rash, 
jaundice, thrombocytopenia, capillary leak syndrome, 
hepatomegaly, splenomegaly, central nervous 
system (CNS) involvement, and diffuse 
lymphadenopathy. In the patient, it can present as 
meningeal involvement, focal neurological deficits, or 
encephalomyelitis. [6]. Orientia tsutsugamushi is a 

well-established reason for acute encephalitis 
syndrome (AES). Other diseases such as the West 
Nile virus, Japanese encephalitis virus, and 
leptospirosis have been identified as key reasons for 
AES. [7] Recently it is been reported from non-
endemic areas and with different antibiotic resistance 
profiles. Pallor is a common but significant sign 
encountered in pediatric clinics. It can, on the one 
hand, be due to simple entities like nutritional 
anaemia but on the other way hand, this can be the 
first manifestation of serious life-threatening 
malignancies like leukemia. A comprehensive study 
is required to identify the cause of the pallor because 
the etiologies are diverse. There is a wide spectrum 
of causes that can range from congenital to acquired 
diseases of pancytopenia and bicytopenia. The 
etiology of bicytopenia and pancytopenia can range 
from marrow suppression to infiltration due to life-
ending malignancies. [8,9]. The nutritional causes of 
pancytopenia are relatively more common in 
developing countries compared to western countries. 
The generally implicated causative diseases reported 
in pediatric patients are aplastic anaemia, 
megaloblastic anaemia, infections such as malaria, 
enteric fever, leishmaniasis, Fanconi anaemia, 
malignancies such as acute leukemia, and 
myelodysplasia. [10] Pancytopenia presents due to 
marrow replacement or failure and can also occur due 
to splenic pooling or the peripheral destruction of 
mature cells. The severity of bicytopenia and 
pancytopenia and the causative factors are crucial in 
the management of these patients. [11] Clinical 
presentation of bicytopenia and Pancytopenia ranges 
from fever, mild pallor to severe anaemia, tendencies 
including petechial, bruises, and bleeding in the 
organs leading to signs such as hepatomegaly and 
splenomegaly and some life-endangering 
emergencies. (8) The findings of marrow can vary 
depending on the causative factors, from 
normocellular to hypercellular, overshadowed by 
malignant cells.  A decrease in hemopoietic cells can 
occur as a result of infections, drugs, toxins, or 
infiltration of malignant cells leading to hypocellular 
marrow, whereas normocellular or hypercellular 
marrow can be found in conditions of hematopoiesis, 
line maturation, and peripheral sequestration of cells, 
including megaloblastic anaemia and hypersplenism. 
(12)  

Materials and Methods 

Written consent in English and Hindi was obtained 

from the guardian or the patient's parents. In all 

cases, hematoxylin and eosin staining was done. 

Special stains such as Perl’s stain, PAS stain, 

Reticulin stain, etc. were applied when necessary. 

IgM ELISA was performed on serum samples using 

the Scrub Typhus Detect test (InBios International, 

Inc., Seattle, WA, USA) according to the 

manufacturer's instructions. An optical density (OD) 

>0.5 was determined to be positive. 

https://www.mediresonline.org/journals/journal-of-microbes-and-research
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.  

Inclusion Criteria  

1. Hospitalized children aged 1 to 18 years.  

2. Showing all or any two of the following: and 

measured by automatic cell counter and reconfirmed 

by blood culture, which is defined as  

a. Haemoglobin < 10gm/dl.  

b. White blood cell count <4 x 109/ L  

c. Platelet count< 1500 x 10 9/ L  

3. Consent is given by the guardian or the parents of 

the patient.  

Exclusion Criteria 

 A total of 37 children admitted with bicytopenia and 

pancytopenia were enrolled from March 2013 to 

March 2014 ( a  one-year prospective study). The 

following results were noted and analyzed according 

to age group. The age range in the study group was 

1-18 years and a mean value of 11.77 ± ± 4.67 years. 

The most common group affected was 11-15 years of 

age 21 (42%) and the least affected age group was 

1-5 years (14%). 

Other Investigations 

 For the diagnosis of scrub typhus, Weil Felix's titre of 
more than 1:80 was considered positive. The 
diagnosis was confirmed by an enzyme-linked 
immunoassay Ig M antibody in a positive Weil 
Friedrich test. In assays of 37 patients, IgM antibody 
was positive. Blood cultures were performed in all 
cases with suspected sepsis.  

Statistical Analysis  

Chi-square was used for statistical analysis. A p-value 

of <.01 was considered statistically significant. 

Results 

A total of 37 children admitted with bicytopenia and 

pancytopenia were enrolled from March 2013 to 

March 2014 (A prospective study of one year). The 

following results were recorded and analyzed 

according to age group. The age range in the study 

group was 1-18 years with a mean of 11.77 ± ± 4.67 

years.  

The most common age group affected was 11-15 
years 21 (42%) and the least age group affected was 
1-5 years (14%). Bicytopenia was observed in 30 
(81.08%) and pancytopenia in 7 (18.91%) cases with 
infection. All cases had anaemia and 
thrombocytopenia along with leucocytosis. 

Discussion 

In this study, patients presented with various clinical 
symptoms and signs. The commonest presenting 
symptoms of high-grade fever with chills, shortness of 
breath, and jaundice are nonspecific for tropical 

fevers. [13] Treatable bacterial diseases such as 
leptospirosis and scrub typhus are grossly 
underestimated due to the absence of clinical 
suspicion and the lack of diagnostic facilities, 
especially in developing countries. It involves the 
vasculitis and perivasculitis systems of humans. [14] 

 This neglected disease must be considered in the 

diagnosis of those with acute febrile illness or acute 

encephalitis syndrome, mainly during or after the 

rainy season, when the grass is abundant in regions 

endemic to scrub typhus. [15] Diagnosis is based on 

clinical skills and suspicion, making the attending 

physician send a sample for investigation, the failure 

to properly diagnose the disease most likely results in 

inadequate treatment with less effective β-lactam–

based regimens that add to increase, misuse, 

overuse of antimicrobial therapy and ultimately lead 

to the development of antimicrobial resistance and an 

increase in mortality in recent years. Scrub typhus is 

re-emerging and is becoming a major cause of AES 

in many parts of India, especially during the monsoon 

and post-monsoon season. (17) The history of 

occupation, work profile, and ecological background 

of the patients where jungles meet human 

settlements, can be valuable tools in suspected scrub 

typhus. Scrub typhus can manifest as fever and is 

quite difficult to distinguish from other prevalent 

diseases such as typhoid, dengue, and leptospirosis 

and is generally missed by health care personnel due 

to symptoms that overlap with other diseases. [16] 

Splenomegaly was present in 42.10% of the patients. 

Another study from north India has reported a higher 

rate of 59%.[18] 

Early diagnoses of bicytopenia and pancytopenia and 

their underlying pathology are very crucial to 

prognosis and need clinical evaluation and a 

complete range of exercises.  Pallor, bleeding, 

hepatomegaly, and splenomegaly are generally 

associated with benign conditions. Fever and 

lymphadenopathy are generally due to infectious 

causes. The most common signs in cytotoxic drug-

induced or patients receiving immunosuppressive 

drugs are lymphadenopathy, hepatomegaly, and 

splenomegaly. 

In the present study, a total of 37 children admitted 

with bicytopenia and pancytopenia and scrub typhus 

were enrolled for one year (2013-2014) and 

evaluated. The age range in the study group was 1-

18 years with a mean ±S. D age of 11.8 ± 4.62 years. 

The age group most commonly affected in the present 

study was found to be of 11-15 years old with 85% of 

the cases reported from this age group and the least 

affected age group with 2 cases was 1-5 years. As far 

as the distribution of these two hematologic disorders 
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in different sex groups was concerned, the number 

was greater in women (28 %) than in men (22%) with 

a male vs. female ratio of 0.54:1. Table 1 in the 

Annexure. 

Table 1: Showing Sex distribution 

Sex Total % 

Male 13 (35.13%) 

Female 24 (64.86%) 

 

Fig 1: Showing Sex distribution 

Leptospirosis, dengue, and malaria were ruled out for 

all case-patients. 

 It was found in the study that the incidence of 

bicytopenia (81.08%) was found to be significantly 

higher than that of pancytopenia, with only 18.91% 

cases reported in a sample of 37 children admitted 

with these haematological deficiencies. Table2 in the 

Annexure.  

Table 2: Distribution of Bicytopenia and Pancytopenia 

S.no Cytopenia Number % 

1 Bicytopenia 30 (81.08%) 

2 Pancytopenia 7 (18.91%) 

 

 
Fig 2: Distribution of Bicytopenia and Pancytopenia 

Anaemia and thrombocytopenia were the most 

common type of bicytopenia, with 100% of patients 

having anaemia. Only one child was reported to have 

anaemia and leukopenia, and none of the children 

with bicytopenia had thrombocytopenia.  

All 37 children evaluated during the present study had 

anaemia. Pallor was the most common sign in all 35 

(94.59%), followed by Hepatomegaly 28 (73.68%) 

and Splenomegaly in 16 (42.10%).   Table 3 of the 

Annexure.  

Table 3:  Incidence of Hepatomegaly and Splenomegaly 

S.no Incidence 

1 Hepatomegaly 28 (73.16%) 

2 Splenomegaly 16 (42.10%) 

 

Fig 3: Incidence of Hepatomegaly and Splenomegaly 

M A L E

F E M A L E

13

24

SEX DISTRIBUTION

Column1 Series 2 Series 3
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Weight loss was observed in three patients, jaundice 

in four, bleeding manifestations in eight, abdominal 

pain in twenty, headache in 21, lymphadenopathy in 

twenty-eight, pallor in 35.  Table 4.   

 
 

The haemoglobin variations ranged from 3–9.9 g/dl 

with a mean value of 6.634 ± 2.5208 g /dl. Nineteen 

(51.35%) patients had haemoglobin between 8.1 and 

9.9 g/dl while 10 (27.02%) had severe anaemia with 

haemoglobin less than 5 g/dl. During the present 

study, the total leukocyte count ranged from 1100-

55800 cells/mm3 with a mean of 9056.00± 9019.484 

cells/mm3. Leucopenia was observed in 45% of the 

cases while leukocytosis was observed in 34% of the 

children.  

 The Pathognomonic eschar was present in 16% of 

the patients, a figure considerably higher than a 

previous study in the Himalayan region (9.5% of the 

patients), [4] but less than reported from South India 

(43.5%) [13)]and Jeju Island in South Korea 75.8% 

[19] Lymphadenopathy, present in 28 (75.67 %) of our 

patients, was also equivalent to studies from Vietnam 

[20] and Thailand. [21] A maculopapular rash was 

observed in 145% of our patients, compared to 22% 

Vellore patients, [13] 20% of patients in North India,[5]   

30% of patients in Thailand, [21] and 55.7% of 

patients in Jeju Islands from South Korea. [19] 

In this study, dimorphic anaemia was observed in 

42% of the enrolled cases and 14% of the children 

showed microcytic anaemia. Fever was a major 

symptom in all cases (100%). As reported in studies 

by Niazi and Raziq [22] and Khan et al. [23]and Ezaj 

et al. [24]. Generalized weakness was the main 

symptom observed in 28(59.45%) of the cases. 

However, studies by Gavathri and Rao ([25] and Khan 

et al [23] reported generalized weakness as the most 

common symptom in 100% and 75% cases, 

respectively.  

Similarly, Pine et al. [26] in 64% and Tareen et al. [27] 

also reported infection as the commonest cause of 

cytopenia. Gupta et al. [ 28] and Bhatnagar et al. [29] 

also observed infection as the main cause of 

cytopenia.  

The serological tests currently available for scrub 

typhus have limitations that clinicians should be 

aware of. Although agreement that a 4-fold increase 

in antibody titer between two consecutive samples is 

diagnostic, this cannot guide empirical initial 

treatment. The main diagnostic tool is serology for the 

diagnosis of scrub typhus. Other immuno-based 

ELISA, are commonly used today for the detection of 

scrub typhus due to their sensitivity and specificity in 

a higher rank, but not enough to diagnose the 

infection at early stages and require subsequent 

sampling for confirmation of positive samples. This 

variation in the presence of eschar may be explained 

by the geographic distribution of different strains of 

organism Mostly, the diagnosis of IFA is based on 

antigens from four serotypes: Karp, Kato, Gilliam, and 

Boryong. However, much antigenic variation is being 

reported all over the world.[30] Eight exclusively 

different serotypes have been reported from mites 

from a single agriculture field in Malaysia.[31] From 

South Korea, more than 75% of isolates relatively 

belong to the Boryong serotype. [32]. From the 

Japanese island of Kyushu, more than 90% of the 

serotype belongs to Kawasaki or Kuroki serotypes. 

[33]. In the past decade or so, some latest serological 

tests, and analyses, have improved diagnosis. The 

polymerase chain reaction technique, especially 

reverse transcriptase (RT)-qPCR for RNA as applied 

in the recent COVID -19 pandemic, can provide the 

ability to detect nucleotide sequences. Some different 

genes have been identified as genetic markers that 

can produce 47-kDa high-temperature requirement 

A (HtrA) and the 16S rRNA gene. Htra was initially 

thought of as a conserved gene among O. 

tsutsugamushi strains, but now it is being considered 

for the diagnosis of scrub typhus. [34. Strict 

adherence to guidelines must be followed in the 

validation and subsequent data interpretation, failing 

https://www.mediresonline.org/journals/journal-of-microbes-and-research
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which results are less reliable.  It can help diagnose 

different antigens and the upcoming recombinant 

protein technology will substantially help the 

diagnosis of new serotypes for this infection. This will 

also be beneficial in deciding the cut-off values to rule 

out false-positive cases.  

Conclusions 

The most common age group affected was 11-15 

years with female prudence with a male: female ratio 

of 0.54:1. The age group most commonly affected 

was 11-15 years with female prudence with a male: 

female ratio of 0.54:1. Pallor was the most common 

sign in all 35 (94.59%) followed by Hepatomegaly 28 

(73.68%) and Splenomegaly in 16 (42.10%).  It is very 

important to start empirical therapy in a patient with 

fever and multiorgan dysfunction syndrome for scrub 

typhus to reduce mortality. Laboratory parameters 

such as leucocytosis, thrombocytopenia, and 

elevated transaminase should be reviewed for 

correlation. There is an urgent need to establish next-

generation metagenomic sequencing centers in the 

region at the tertiary level institutes for the detection 

of new antigenic variations.  

Recommendation 

 The latest reports of developing antimicrobial 

resistance have caught the attention of physicians 

and epidemiologists, raising the interest reviewed in 

the development and testing of novel diagnostics to 

facilitate medical diagnosis. Although cytopenia is 

reported to be commonly associated with the 

malignant condition in our condition, scrub typhus 

infection emerged as the main cause of cytopenia in 

our study. Therefore, it is recommended that in all 

geographical areas where scrub typhus is endemic, 

an appropriate investigation of this treatable infection 

is carried out. Therefore, in the northern region of 

India, increasing awareness of the disease and 

characteristics of the disease will help reduce the 

mortality of this infectious disease. 
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