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CASE REPORT

Paediatric acute respiratory distress syndrome
and haemophagocytic lymphohistiocytosis
complications of scrub typhus: a case report
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In June 2020, a previously healthy 7-year-old boy
presented with a 1-week history of persistent fever.
He had an unremarkable medical history, and had
gone hiking a week before the onset of his fever.
He was initially treated for a presumed viral illness
but his condition worsened over the subsequent
2 days. His fever became high and fluctuating, with
a peak of 39°C, and he developed dyspnoea without
cough. He had no headache or body aches. Physical
examination revealed crepitations with diminished
breath sounds over both lung fields and tachypnoea
with a respiratory rate of 30 per minute. Cervical
lymphadenopathy and hepatomegaly were present.
There was no eschar. He had distributive shock
with hypotension (80/40 mm Hg) and tachycardia
(150 beats per minute) and a norepinephrine
infusion was commenced. Within one day, type I
respiratory failure became evident with increasing
oxygen requirement from room air to FiO, 0.4 and
continuous positive airway pressure of 6 cmH,O
to maintain oxygen saturation above 90%. The
PaO,:FiO, ratio was 232.5 mm Hg. Plain radiograph
of the chest revealed bilateral opacities and
peribronchial thickening (Fig). Echocardiography
and lung ultrasound confirmed normal heart
function and the absence of pleural effusion. By
definition, the boy was diagnosed with paediatric
acute respiratory distress syndrome (PARDS: an
acute lung injury occurring within 7 days of a
known clinical insult, with acute hypoxaemia of
PaO,:FiO, ratio <300 when the child is on non-
invasive ventilation, and new infiltrates consistent
with acute pulmonary parenchymal disease on
chest radiograph, which cannot be explained by
acute left ventricular heart failure or fluid overload),
where he had progressive respiratory failure and
bilateral diffuse infiltration on chest radiography.!
Further blood tests and bone marrow findings
met the diagnostic criteria for haemophagocytic
lymphohistiocytosis (HLH: a life-threatening
clinical syndrome of systemic hyperinflammation
and progressive immune-mediated organ damage
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FIG. Plain radiograph of the chest of a 7-year-old boy
presenting with paediatric acute respiratory distress
syndrome and haemophagocytic lymphohistiocytosis
following hiking. Peribronchial thickening at bilateral perihilar
and right paracardiac regions, and atelectasis at right lower,
left middle and lower zones

due to excessive immune activation): anaemia
(haemoglobin 8.3 g/dL), thrombocytopenia
(45 x 10°/L), hypertriglyceridaemia (4.5 mmol/L),
high ferritin (4467 pmol/L), hypofibrinogenaemia
(0.9 g/L), and elevated soluble CD25 (8569 pg/mL).2
Bone marrow aspiration and trephine biopsy
showed haemophagocytosis. There was no
evidence of Epstein—-Barr virus association
on immunohistochemical analysis.  Orientia
tsutsugamushi antibody titre of 512 increased to
4096 (ie, more than a fourfold increase) after 2 weeks.
The child was diagnosed with PARDS and secondary
HLH associated with scrub typhus infection and

Hong Kong Medical Journal ~ ©2022 Hong Kong Academy of Medicine. CC BY-NC-ND 4.0


https://creativecommons.org/licenses/by-nc-nd/4.0/

prescribed oral doxycycline 50 mg twice daily
(~3.7 mg/kg/day) for the scrub typhus. Intravenous
dexamethasone 5 g every 12 hours (10 mg/m?/day)
was commenced as treatment of HLH with a starting
dose as per the HLH-2004 study protocol. He became
afebrile within 1 day of commencing treatment
and respiratory distress gradually resolved. He was
weaned off continuous positive airway pressure
ventilation after 3 days. Platelet count rose to
>100 x 10°/L after 4 days. Ferritin lowered the day
after treatment and was within normal range after
2 weeks. The boy completed a 1-week course of
doxycycline and dexamethasone was also tapered off
in 1 week.

Discussion

Our patient presented with non-specific
symptoms of scrub typhus and developed severe
complications including PARDS and HLH without
the pathognomonic eschar. Scrub typhus is caused
by the bacterium O tsutsugamushi and is spread
to humans through the bites of infected chiggers,
Leptotrombidium mites, that can be both a vector
and a reservoir for O tsutsugamushi? It is a notifiable
disease in Hong Kong with between 7 and 28 cases
reported each year over the past 10 years.* Symptoms
of scrub typhus usually begin within 10 days of
being bitten and can range from non-specific signs
including fever, headache, body aches and rash, to
multiorgan failure and death with a median mortality
rate of 6% if left untreated.® Although eschar is
pathognomonic for scrub typhus, it is rare among
Southeast Asian patients. Laboratory confirmation
of the diagnosis usually requires indirect fluorescent
antibody test and is the mainstay of serologic
diagnosis. Polymerase chain reaction assay of whole
blood sample if available can speed the diagnosis.

Acute respiratory distress syndrome is a serious
complication of scrub typhus; it has been reported in
4% to 22% of cases,> and can involve over 50% of
children who developed secondary HLH associated
with scrub typhus infection.” The pulmonary
manifestations vary from bronchitis and interstitial
pneumonitis to acute respiratory distress.>® Acute
respiratory distress has also manifested in many
patients with HLH due to other causes and has been
reported as the initial manifestation of HLH. Nahum
et al® reported that 7 of 11 children with HLH and
multiple organ failure exhibited PARDS after HLH
was diagnosed, highlighting the importance of close
monitoring and early intervention for children
with PARDS and HLH. The presentation of acute
respiratory distress syndrome in children differs from
that in adults and a consensus on a formal PARDS
definition was reached in 2015 by the Paediatric
Acute Lung Injury Consensus Conference.!

In some cases, HLH can cause cytokine

# PARDS and HLH =

release syndrome, a life-threatening disorder of
severe excessive inflammation (hyperinflammation)
caused by uncontrolled proliferation of activated
lymphocytes, macrophages and secretion of
inflammatory cytokines.” Although rare, O
tsutsugamushi is a significant cause of HLH,
especially in Asia” The HLH-2004 protocol,
which includes etoposide, dexamethasone and
cyclosporine as the initial therapy, is designed
for treatment of patients with primary HLH.? For
patients with secondary HLH, treatment of the
underlying infection or malignancy may help control
the HLH and avoid the need for cyclosporine and
etoposide. Single antibiotic therapy with doxycycline,
minocycline, chloramphenicol, azithromycin or
clarithromycin has been reported to result in rapid
defervescence in patients with HLH associated
with scrub typhus.'® Thus, an accurate diagnosis of
scrub typhus in patients with HLH can help timely
targeted antibiotic therapy with subsequent rapid
clinical improvement.

This case illustrates an atypical severe
manifestation of scrub typhus presenting with
non-specific signs and symptoms resulting in
complications including PARDS and HLH. Early
diagnosis and treatment with doxycycline are crucial
to prevent complications. Physicians should be
vigilant for scrub typhus as a potential diagnosis
in a child who presents with pyrexia of unknown
origin and a history of participation in rural outdoor
activities.
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