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Hemophagocytic Lymphohistiocytosis Associated with Coinfection
of Scrub Typhus and Dengue Fever in a Child: A Case Report

Gocuklarda Galilik Tifusu ve Dang Atesi Koenfeksiyonuna Bagli Hemofagositik
Lenfohistiyositoz: Bir Olgu Sunumu
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Abstract

Hemophagocytic lymphohistiocytosis (HLH) is an uncommon life-threatening immune disorder that may be either primary or secondary to infection,
malignancy, or rheumatological disease. In tropical countries like India, secondary HLH is more commonly seen. Both Dengue fever and scrub typhus,
which result in more than half of all acute undifferentiated febrile illnesses in tropics, can occasionally result in HLH. Early diagnosis of HLH and
institution of appropriate treatment can result in a good outcome. Although coinfections are common in tropical countries, HLH due to coinfections
is rare. We are reporting a child diagnosed with HLH associated with coinfection with scrub typhus and Dengue fever that received early supportive
treatment and recovered without needing chemotherapy.
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Hemofagositik lenfohistiyositoz (HLH), birincil olabilen veya enfeksiyon, malignite veya romatolojik hastaliga ikincil olabilen, hayati tehdit eden ve
nadir goriilen bir bagisiklik sistemi bozuklugudur. Hindistan gibi tropikal ilkelerde ikincil HLH daha yaygin olarak gériilmektedir. Tropik bdlgelerde
tlim akut atesli hastaliklarin yarisindan fazlasina neden olan Dang hummasi ve ¢allik tifiisii bazen HLH ile sonuclanabilir. HLH'nin erken teshisi ve
uygun tedavisi iyi bir sonu¢ alinmasini saglayabilir. Tropikal tilkelerde koenfeksiyonlar yaygin olmasina ragmen, koenfeksiyonlara bagh HLH nadirdir.
Erken destek tedavisi goren ve kemoterapiye ihtiyac duymadan iyilesen, cahlik tifiisii ve Dang hummasi koenfeksiyonuyla iliskili HLH teshisi konan
bir cocugu, bu yazida bildiriyoruz.

Anahtar Kelimeler: Hemofagositik lenfohistiyositoz, Dang enfeksiyonu, ¢alilik tifiisl, koenfeksiyon

common than primary HLH, especially in tropical countries.

Introduction

Hemophagocytic lymphobhistiocytosis (HLH) is a syndrome
that is characterized by immune dysregulation due to
inappropriate hyperinflammatory immune responsel™. It
can be primary, due to a genetic defect of natural killer (NK)
cells and cytotoxic T-lymphocytes, or secondary, because of
strong immunological activation associated with infections or
rheumatic or autoimmune disorders!?. Secondary HLH is more

Although viral infections are commonly implicated in HLH,
other infectious agents, such as bacteria, protozoa, and fungi,
can also result in HLH®. Hemophagocytic lymphohistiocytosis
is characterized by NK T-cell malfunction, proliferation, and
activation of lymphocytes or histiocytes, with uncontrolled
hemophagocytosis and cytokine overproduction®. In secondary
HLH, predisposing conditions lead to immune dysregulation,
and in such instance, the most common infectious agent is
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Epstein-Barr virus (EBV)™. In tropical countries coinfections
are also quite common, and they can be complicated with HLH,
which could be fatal. Hemophagocytic lymphobhistiocytosis is a
potentially treatable condition, which is often missed due to
the lack of suspicion. Herewith, we report a rare case of HLH
associated with coinfection with scrub typhus and Dengue fever
in a child.

Case Report

A 3-year-old female presented with a history of fever for twelve
days, rashes for four days, and abdominal pain associated
with vomiting for two days. There was no history of cough or
bowel and bladder disturbances. On examination, The child
was febrile (with a temperature of 101.2°F). She had a pulse
rate of 140 beats/min, respiratory rate of 58 breaths/min,
blood pressure level of 92/50 mmHg, capillary filling time of
less than three seconds, and oxygen saturation (SpOz) level of
98% on room air. She had a flush, puffy eyelids, right axillary
lymphadenopathy, pedal edema, and generalized erythematous
maculopapular rashes, sparing the palms and soles. An eschar
was present in the left groin measuring about 1 cm x 0.5 cm.
Abdominal examination revealed a 4 cm hepatomegaly and 2 cm
splenomegaly. Examination of other systems was unremarkable.
The diagnostic and blood tests, which were conducted, are
shown in Table 1.

She was diagnosed with scrub typhus/Dengue fever/Kawasaki
disease on admission and started on oral doxycycline and
intravenous (IV) ceftriaxone. Fresh frozen plasma was given
as the coagulation profile was deranged. In view of the
presence of hepatosplenomegaly, bicytopenia, raised aspartate
aminotransferase, and increased prothrombin time and
activated partial thromboplastin time in a patient febrile for 12
days, HLH was suspected, and inflammatory markers were sent.
A diagnosis of HLH was made based on the criteria, and the
patient was closely monitored. She became afebrile 24 hours
after admission. Her puffiness and pedal edema subsided by the
third day. The patient was discharged on the seventh day. Oral
doxycycline was given for 10 days. During the follow-up after
15 days, the patient was afebrile and active. Informed consent
was obtained from the parents.

Hemophagocytic lymphohistiocytosis is an uncommon
inflammatory disorder, characterized by activation of
macrophages that cause the phagocytosis of blood cells in
bone marrow. The diagnosis of HLH is based on either the
presence of a molecular diagnosis alone or the presence of at
least five of the following eight criteria: fever, splenomegaly,
bicytopenia, hypertriglyceridemia and hypofibrinogenemia,
hemophagocytosis in bone marrow/spleen/lymph nodes, low/

absent NK cell activity, hyperferritinemia, and high soluble
IL-2 receptor levels!". Five of the aforementioned criteria were
present in our patient, which is required for the diagnosis of
HLH. In HLH, sIL2r and NK cell function are important objective
markers of increased T-cell activity and impaired cytotoxic
function, respectively™. Perforin and CD107a tests are superior
to NK cell function testing for screening for genetic HLH®.
However, we could not perform these investigations because of
lack of facilities in our center.

Zhou et al.® reported HLH as a complication of scrub typhus
in six children. Jin et al.l® reported HLH associated with scrub
typhus in 16 children. Veerakul et al.”? reported secondary HLH
in 52 children, out of which 15 had HLH due to infections and
three had HLH due to Dengue fever. A study from Puerto Rico
observed 33 children with HLH, out of which 28 had acquired
HLH and 22 had HLH associated with Dengue fevert®.,

Coinfections are common in tropical countries and pose a
challenge to the clinician. Many dual infections are reported,
but reports on HLH due to coinfections are few®"®, Khurram
et al.® reported HLH due to Dengue and malaria in a 19-year-
old boy. Choudhary et al.'” reported HLH in a 5-year-old child
with hepatitis A and E, who passed away. Ellis et al.®”! reported
HLH due to coinfections in five children where two of them
had Dengue and herpes simplex virus, one had Dengue and
respiratory syncytial virus and EBV, and one had EBV with
coxsackievirus.

Our patient was of a low socioeconomic status from a rural
background, where Dengue fever and scrub typhus are endemic.
She had both scrub typhus and Dengue infection, causing
acquired HLH. To the best of our knowledge, till now no cases
of coinfection of scrub typhus and dengue fever in association
with HLH has been reported in the literature. Our patient
presented with fever that lasted for 12 days, puffy eyelids with
maculopapular rash, and eschar. We diagnosed her as having
scrub typhus/Dengue fever. Her Weil-Felix test was positive with
high titers, and ELISA for Dengue NS-1 antigen was also positive.
Weil-Felix test has a sensitivity and specificity of 15.82% and
96.6%, respectively™. The sensitivity and specificity of NS1
ELISA were 89.9% and 100%, respectively!'?,

In India, both Dengue and scrub infections are endemic with
overlapping clinical features and result in more than half of all
acute undifferentiated febrile illnesses!™. Both share similar
clinical presentations and pose a challenge to clinicians when
differentiating between them. According to clinical score to
differentiate scrub typhus and Dengue (CSSD), our patient
had a CSSD that favored Dengue fever but presented with an
escharl™, Eschar is pathognomonic of scrub typhus and can be
identified in only 20-54% of patients!'.
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Table 1. Diagnostic and blood tests

Diagnostic and blood tests Day 1 Day 2 Day 3 Day 4 Day 6 Day 14
Hemoglobin (n=11-14 g/dI) 8.9 9.4 9.3 9.0 9.7
Hematocrit (n=33-430%) 28.1 28.5 28.5 26.8 29.3
WBC (n=4,000-12,000 cells/mm?3) 4600 6,020 5,890 5,490 5,530
Neutrophils (n=54-62%) 24.1 21.9 17.1 18.6 27.4
Lymphocytes (n=25-33%) 74.4 72.3 76.4 75.4 65.9
Platelets (n=1.5-4 lakh cells/mm?) 35,000 48,000 50,000 116,000 | 308,000
PT (n=12.2-15.5 sec) 17.5

INR (n=1.1 or below) 1.43 1.1

aPTT (n=26.5-35.5 sec) >3 min 35

CRP (n=<6 mg/dl) 50.44 2.22
Bilirubin total (n=<1 mg/dl) 0.42

Bilirubin direct (n=<0.2 mg/dl) 0.25

RBS (n=60-100 mg/dl) 85

Albumin (n=3.5-5.5 g/dI) 2.7

ALT (n=5-45 1U/I) 102 101

AST (n=20-45 1U/1) 400 198

ALP (n=100-420 1U/I) 221

Urea (n=5-25 mg/dI) 20

Creatinine (n=0.12-1.00 mg/dl) 0.26

Sodium (n=135-145 mEq/l) 127 133

Potassium (n=3.5-5.5 mEq/l) 4.0 47

Serum LDH (n=150-450 IU/1) 1,260 443
Triglycerides (n=<150 mg/dl) 506 359
Ferritin (n=13-150 ng/ml) 5,634 22.2
Troponin T (n=0.0127-0.0249 ng/ml) 0.011

CK-MB (n=<5 ng/ml) 1.51

Weil-Felix: OXK 1:320 positive

0X-2 and 0X-19 <1:80

Dengue (ELISA): NS1 Ag Positive

IgM Negative

Widal test Negative

Peripheral blood smear for malarial parasites Not seen

Urine routine Normal

2D ECHO Normal

USG abdomen

Polyserositis, cystitis, and hypoechoic nodules in spleen

Blood culture

No growth

n: Reference range, WBC: White blood cells, PT: Prothrombin time, INR: International normalized ratio, aPTT: Activated partial thromboplastin time, CRP: C-reactive protein, RBS:
Random blood sugar, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, ALP: Alkaline phosphatase, LDH: Lactate dehydrogenase, CK-MB: Creatine kinase-myocardial

band, IgM: Immunoglobulin M, USG: Ultrasonography, ECHO: Echocardiography

Jin et al.® treated HLH due to scrub typhus with antirickettsial
antibiotics in 15 of 16 patients. Dexamethasone was required
in only two severe cases, one of which died due to multiorgan
failure. They opined that use of chemotherapy in HLH
associated with scrub typhus in children may be unnecessary.

A systematic review of HLH associated with scrub typhus

revealed that treatment with a single antibiotic in 16 of 30
cases showed improvement. The additional therapies used were
dexamethasone (2 of 30 patients), etoposide chemotherapy
(3 of 30 patients), cyclosporine (1 of 30 patients), intrathecal
methotrexate (1 of 30 patients), and IV immunoglobulin (7

of 30 patients)'. Our patient also responded to doxycycline
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after 24 hours and showed a steady progressive improvement.
Therefore, bone marrow aspiration was deferred, and treatment
with immunosuppressants was not initiated. In HLH associated
with scrub typhus treated with antibiotics, rapid defervescence
is observed. Doxycycline and minocycline possess anti-
inflammatory effects and modulate cytokine levels and may
be responsible for the rapid defervescencel'. When treating
HLH, glucocorticoids were included, and beyond this, there is
a considerable variation in the treatment®. Currently, even
though ruxolitinib is recommended for refractory/relapsed
HLH as a salvage treatment regimen, Zhang et al.l'® opined
that their study supports the possibility of ruxolitinib-targeted
therapy for secondary HLH in children. In a study by Locatelli et
al.l'¥, emapalumab (a human anti-interferon-y antibody) was
effective in patients with primary HLH. They concluded that
their study supports further investigation of emapalumab in
patients with secondary HLH in whom interferon-y has been
suggested to be pathogenic.

In countries like India, where many infections are endemic, dual
infections are quite common. Moreover, most of these infections
can lead to HLH. Hence, a high index of suspicion for HLH should
be present as prompt early and appropriate management can
avoid unnecessary use of steroids and chemotherapeutic drugs.
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