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Scrub Typhus and Influenza B Virus Co-Infection in a Child

Cocukta Calilik Tifiisii ve influenza B Viriisii Koenfeksiyonu
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ABSTRACT Scrub typhus is one of the most common, yet under di-
agnosed, re-emerging and most neglected tropical diseases. Timely di-
agnosis and initiation of appropriate treatment can significantly reduce
the complications and case fatality. The influenza B (IFB) virus, re-
sponsible for nearly 30% of seasonal influenza cases, can also cause
serious illness, especially in children. In tropical countries, infectious
diseases are still one of the leading causes of mortality in children.
There is often co-infection between scrub typhus and viral agents such
as IFB virus due to overlapping endemicity and seasonal patterns. Both
scrub typhus and influenza can present with non-specific flu-like symp-
toms that are not specific, making early clinical differentiation diffi-
cult. We report a child of scrub typhus who developed severe febrile
thrombocytopenia and cough, and was found to have concurrent IFB
virus infection, as detected by polymerase chain reaction (reverse tran-
scription polymerase chain reaction) on a nasopharyngeal swab.
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OZET Calilik tifiisii, en yaygin fakat yeterince tan1 konulmayan, ye-
niden ortaya ¢ikan ve en ¢ok ihmal edilen tropikal hastaliklardan biri-
dir. Zamaninda tani konulmas: ve uygun tedaviye baslanmasi,
komplikasyonlari ve 6liim oranini 6nemli 6l¢iide azaltabilir. Mevsim-
sel grip olgulariin yaklasik %30’ undan sorumlu olan influenza B (IFB)
virlisii de 6zellikle ¢ocuklarda ciddi hastaliklara yol agabilmektedir.
Tropikal tilkelerde, ¢cocuk 6liimlerinin 6nde gelen nedenlerinden biri
hala enfeksiyon hastaliklaridir. Calilik tifiisii ile IFB viriisii gibi viral
ajanlarin birlikte enfeksiyonlar1 sik gériiliir; bunun nedeni, endemik
bolgelerin ve mevsimsel dongiilerin ortiismesidir. Hem ¢alilik tifiisii
hem de influenza, spesifik olmayan grip benzeri belirtilerle seyredebi-
leceginden erken klinik ayirim yapmak giigtiir. Calismamizda, yiiksek
atesli trombositopeni ve Oksiiriik gelistiren bir ¢alilik tifiisii olgusu bil-
diriyoruz. Bu hastada, es zamanl IFB viriisii enfeksiyonu da nazofa-
rengeal siiriintli Orneginde polimeraz zincir reaksiyonu (ters
transkripsiyon polimeraz zincir reaksiyonu) ile saptanmustir.
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The World Health Organization (WHO) has rec-
ognized scrub typhus as one of the most neglected
tropical diseases of public health importance in the
Asia-Pacific region.! Scrub typhus is a re-emerging,
under diagnosed and one of the most common vector-
borne diseases caused by Orientia tsutsugamushi.>>
Approximately 18,781 confirmed cases have been re-
ported in the last decade.* However, a major draw-
back is the non-availability of affordable, rapid,
specific diagnostic tests.!

According to the WHO, each year, seasonal in-
fluenza affects approximately one billion individuals
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globally.* Influenza contributes to nearly 6,50,000
deaths annually. Influenza B (IFB) virus, which is
known to cause serious illness, especially in children,
accounts for 30% of seasonal influenza cases.**

In regions like India, where scrub typhus is en-
demic and seasonal, patients are often prone to co-in-
fections with other infectious diseases.? Both scrub
typhus and influenza can present with non-specific
flu-like symptoms.? These concurrent infections can
make diagnosis challenging for the physician. We re-
port a child of scrub typhus who presented with high-
grade fever, cough, and severe thrombocytopenia.
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IFB virus was confirmed by a positive nasopharyn-
geal swab polymerase chain reaction [reverse tran-
scription polymerase chain reaction (RT-PCR)].

I CASE REPORT

A 3-year-old boy presented with a history of high-
grade fever for 5 days and mild cough for a day. The
fever was continuous but without chills and rigors.
There was no history of hurried respiration, vomit-
ing, loose stools, rashes or convulsions. Clinical ex-
amination revealed a temperature of 104 °F,
respiratory rate of 32/minute, pulse rate of
140/minute, capillary filling time of 2 seconds, oxy-
gen saturation of 98% and a blood pressure of 90/62
mm of Hg. He had puffiness of the face, and an es-
char was noted in the left inguinal region. Abdominal
examination showed hepatomegaly of 2 cm and a just
palpable spleen. Other systemic examination was un-
remarkable. In view of eschar and puffiness of the
face, scrub typhus was considered the first differen-
tial diagnosis. Facial puffiness due to plasma leakage
is a manifestation of dengue fever and scrub typhus.
Other differentials like dengue fever and enteric fever
were also considered. The child was started on oral
doxycycline, intravenous ceftriaxone, oral paraceta-
mol, and intravenous fluids. Given the presence of
cough and the ongoing influenza outbreak in India, a
nasopharyngeal swab for influenza RT-PCR was also
sent at admission. Initial laboratory investigations re-
vealed haemoglobin 7.8 g/dL, total leukocyte count
11,970/mm?, and platelet count 20,000/mm?. Investi-
gations are depicted in Table 1.

On the 2™ day of hospitalisation, though the
other vital parameters were normal, the child contin-
ued to have a fever of 100.4 °F. Cough had wors-
ened, although the respiratory rate and auscultation
were normal. Scrub typhus immunoglobulin M
(IgM) antibodies detected by enzyme-linked im-
munosorbent assay were strongly positive (91.56
IgM units; normal =<9 IgM units). Serology for
dengue (NS1) and human immunodeficiency virus
were negative. Abdominal ultrasound revealed hep-
ato-splenomegaly, ascites, gall bladder wall thick-
ness of 4 mm with oedema, and bilateral pleural
effusion supporting the diagnosis of scrub typhus. His
chest X-ray was normal. The nasopharyngeal swab

TABLE 1: Biochemical, microbiological and
radiological investigations
At At 12 hours At 24 hours At
Investigations admission of admission of admission discharge
Hemaoglaobin [g/dL] 78 8.0 8.1
PCV 236 242 25.3
TLC [cells/mm?] 11,970 9,370
DLC 62%, 34%,
IN, L, E, M, B] % 0%, 3%, 1%
Platelet count [cells/mm?] 20,000 48,000 96,000 1.92 lakhs
CRP[UIL] 61
ESRin 1+ hour 50 40
SGOT (UIL) 90
SGPT (U/L) 39
Serum albumin [mg/dL] 2.7
Serum creatinine [mg/dL] 0.3
Blood urea [mg/dL] 16
Serum sadium [mEg/L] 128
Serum patassium [mEg/L] 43
CK-NAC [UL] 103
Serum albumin [mg/dL] 2.7

Scrub typhus IgM antibodies detected by ELISA (91.56 IgM units; normal =<9 IgM
units); nasal swab RT-PCR detected influenza B virus; Influenza A and H1N1 virus not
detected; Serology for dengue (NS1), HIV and weil-felix are negative; blood and urine
cultures were sterile; chest X-ray normal.

Sonography: Liver enlarged in size 12.3 cm; spleen enlarged in size; gall bladder wall
edema present; gall bladder wall thickness 4 mm; ascites present and bilateral pleural
effusion present.

PCV: Packed cell volume; TLC: Total leukocyte count; DLC: Differential leukocyte
count; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; SGOT: Serum
glutamic-oxaloacetic transaminase; SGPT: Serum glutamic pyruvic transaminase; CK-
NAC: IgM: Immunoglobulin M; ELISA: Enzyme-linked immunosorbent assay; RT-PCR:
Reverse transcription polymerase chain reaction; HIV: Human immunodeficiency virus

RT-PCR detected IFB virus infection, and oral os-
eltamivir was started.

On day 4 child became afebrile, and all vital
signs normalised. Blood and urine cultures remained
His platelet count improved to 1.92
lakhs/mm?®. He was discharged on the 5" day with ad-

sterile.

vice to complete 7 days of oral doxycycline and 5
days of oral oseltamivir. Informed consent was taken
from the parents to report the case.

I DISCUSSION

Scrub typhus, caused by O. tsutsugamushi, presents
with a wide spectrum of clinical symptoms like fever,
headache, cough, nausea, vomiting, rash, and myal-
gia/flu-like symptoms.! However, these clinical fea-
tures are often found in other infections like dengue
fever, chikungunya, typhoid, influenza and coron-



avirus infections.! Although scrub typhus and influenza
frequently have non-specific flu-like symptoms, skin rash
and the presence of an eschar, which has a high speci-
ficity of 98.9% are the hallmark of scrub typhus.?® The
child described in our case had a well-formed eschar in
the left groin region.

IFB virus is responsible for causing seasonal in-
fluenza cases with mild to moderate respiratory illness in
children.*® The common clinical features include sudden
onset of fever, cough, rhinorrhea, headache, and muscu-
loskeletal pain.* However, it can occasionally lead to
complications such as pneumonia and multisystem in-
volvement.® Out of 56 IFB virus-infected children, upper
respiratory tract infection occurred in 44 (78.5%) cases,
pneumonia in 11(19.6%) and severe pneumonia in 1
(1.7%) child.’

The present child presented with fever and cough,
both of which are common symptoms of scrub typhus
and IFB virus. The presence of an eschar in the groin
pointed towards scrub typhus, but in view of the outbreak
of influenza, RT-PCR was done for influenza, which was
positive IFB virus. This confirmed the co-infection of
IFB with scrub typhus. Although respiratory symptoms
are not the main complaints in scrub typhus, they are well
recognised.’ Nearly 40% of patients can present with a
non-productive cough and even community-acquired
pneumonia.®

Thrombocytopenia can occur in both scrub typhus
and IFB virus infection. Severe thrombocytopenia
(platelet count of 20,000/mm?) in our case may be at-
tributed to the synergistic effect of both infections.

Various co-infections with scrub typhus have been
reported, including malaria, dengue fever, chikungunya,
typhoid fever, leptospirosis and coronavirus disease-
2019.2Hence, there may be a delay in the diagnosis of
scrub typhus, as the nonspecific clinical features of scrub
typhus (other than the eschar) often overlap with other
co-infections.® Delayed diagnosis and initiation of ap-
propriate therapy in scrub typhus can significantly
worsen disease severity, leading to increased morbidity
and a case fatality rate as high as 30%.’

The clinical symptoms and signs overlap between
scrub typhus and influenza, making the detection of co-
infection difficult.® Yamamoto et al. reported scrub ty-
phus and influenza A virus co-infection in a 74-year-old

TABLE 2: Summary of the previously published articles on scrub typhus and influenza virus co-infection

74 years old from forest area presented with respiratory symptoms diagnosed as influenza A and treated with oseltamivir.

Yamamoto, et al 2

Fever persisted and developed respiratory failure and liver dysfunction. She had skin rashes and eschar was present; positive for scrub typhus serology. She was treated with minocycline and improved.

Japan

30 year old presented with acute respiratory distress syndrome. She had eschar over the groin and crackles on chest auscultation.

Jhuria L, et al.?

India

Investigations revealed leucopenia, thrombocytopenia, and elevated transaminases. She was positive for both scrub typhus and influenza. She responded for oseltamivir and azithromycin by 2 days.

23 year old presented with fever, cough and breathlessness for 7 days and positive for HIN1. Treated with oseltamivir for 5 days but fever persisted.

No eschar, but positive for scrub typhus serology and responded to doxycycline.

A 28-year old primigravida presented with fever, dry cough and sore throat. No eschar. Her liver enzymes were elevated. She was positive for both scrub typhus and influenza.

She responded to oseltamivir and azithromycin treatment by 2 days.

53 year old presented with fever and cough; positive for HIN1; oseltamivir and zanamivir started. But fever continued, eschar present along with thrombocytopenia and deranged liver function tests.

Ahn, etal’
Korea

Recovered after treatment with doxycycline.

44 year old presented with fever, cough and breathlessness. Started on azithromycin and piperacillin-tazobactam.

Sahu, et al.®
India

On 2nd day patient deteriorated with decreased in oxygen saturation and delirious mental state.

On examination, eschar was found, scrub typhus serology positive and doxycycline started and sent for HIN1 in view of respiratory system involvement which was also positive.

He had thrombocytopenia and deranged liver function tests. He improved with oseltamivir.




woman from Japan.? Jhuria et al. reported 3 adult
cases of co-infection of HIN1 influenza with scrub
typhus from India.® Ahn et al. reported a similar co-
infection of HIN1 with scrub typhus in a 53-year-old
female from Korea.” Sahu et al. reported a case of co-
infection with HIN1 influenza and scrub typhus,
which also had central nervous system involvement.®
Table 2 depicts the summary of the previously pub-
lished articles on scrub typhus and influenza virus co-
infection.® Even though a few cases of HINI
co-infection with scrub typhus are reported in the lit-
erature, this is probably the first documented case of
pediatric co-infection with scrub typhus and IFB
virus.

Some of the clues for high index of suspicion of
co-infections include: persistence of fever despite
doxycycline/oseltamivir, eschar, multisystem in-
volvement, thrombocytopenia and deranged liver
function tests. Knowing the local habitat conditions
and seasonal influenza trends can aid in clinical de-
cision-making.

A study from North India observed dual infec-
tions in 16 acute undifferentiated febrile illness pa-
tients. Among them, 10 had co-infection of scrub
typhus and dengue, 3 had scrub typhus with lep-
tospirosis, one case each of scrub typhus with vivax
malaria, scrub typhus with dengue and malaria and
dengue with chikungunya.’ This highlights the bur-
den and diversity of co-infections in tropical regions.

In Asia, both scrub typhus and influenza share
seasonal peaks, commonly occurring during the post-
monsoon and winter months. The cool and moist en-
vironment enables chigger activity (the vector of
scrub typhus). Meanwhile, the influenza transmission
also increases during cooler seasons.'? This seasonal
overlap may explain the co-infection in our case. The
main importance of this case report lies in the fact
that although both infections are indistinguishable in
signs and symptoms and are commonly overlooked,
they have a therapeutic divergence. Scrub typhus re-
quires doxycycline, while influenza mandates antivi-
ral therapy with oseltamivir.

In a country like India, where several endemic
diseases such as dengue, scrub typhus, leptospirosis,
and typhoid are common, seasonal epidemics of in-
fluenza coexist with them. There is often an overlap
of clinical features posing as a diagnostic dilemma.
Careful clinical examination (especially looking for
eschar), awareness of local disease epidemiology,
seasonal pattern of epidemics and timely investiga-
tions are critical for accurate diagnosis and manage-
ment. Persistent fever despite appropriate antibiotics
or antivirals, presence of eschar, thrombocytopenia,
liver dysfunction, and multisystem involvement
should prompt suspicion of co-infection.
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