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ABSTRACT
Background: Hemophagocytic lymphohistiocytosis is a syndrome characterized by excessive im-
mune activation leading to severe systemic inflammation. It encompasses primary and secondary
forms, with the latter often triggered by infections. Paediatric cases of melioidosis complicated by
hemophagocytic lymphohistiocytosis are rare and diagnostically challenging. Casepresentation:
We report the case of a 7-year-old girl whodeveloped a fever for twomonths thatwas unresponsive
to antibiotics. Shewas ultimately diagnosedwithmelioidosis-associatedhemophagocytic lympho-
histiocytosis after one month in the ward. She presented with multiorgan involvement, including
bicytopenia, severe transaminitis, and neurological symptoms. Prompt initiation of immunoglob-
ulin and steroids led to clinical improvement and resolution of the fever. Diagnostic confirmation
relied on meeting HLH-2004 criteria despite limited genetic testing availability. Conclusion: This
case underscores the importance of early recognition and aggressive management in pediatric
hemophagocytic lymphohistiocytosis secondary to melioidosis to mitigate potentially fatal out-
comes.
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INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH) is an
excessive and ineffective inflammatory reaction
caused by an inadequate immune system response,
resulting in abnormal immune regulation. In HLH,
T cells, natural killer (NK) cells, and macrophages
are overactivated, leading to uncontrolled cytokine
release. The term HLH refers to a variety of illnesses,
including primary HLH (which includes familial
HLH) and secondary HLH (infection-associated
hemophagocytic syndrome and autoimmune-
associated macrophage activation syndrome)1.
Melioidosis is caused by Burkholderia pseudomallei,
a bacterial species commonly found in soil and fresh
surface water. It appears to be an opportunistic
disease in adults that affects individuals with co-
morbidities and rarely results in death if diagnosed
early and treated with specific antimicrobials.
However, in children, mortality rates of up to 24%
have been documented despite the absence of risk
factors2. HLH is a rare complication of pediatric
melioidosis that presents diagnostic challenges. The
symptoms and signs are similar to those of other
common pediatric illnesses. Case reports regarding
the correlation between HLH and melioidosis in
the pediatric population are scarce. We report on

a 7-year-old girl who presented with pyrexia of
unknown etiology, and the diagnosis of melioidosis
complicating HLH was confirmed only after two
months of fever. The patient responded well to
intravenous immunoglobulin (IVIG) and steroids.

CASE REPORT
A 7-year-old girl presented with a two-month his-
tory of prolonged fever. The documented tempera-
ture fluctuated between 39◦C and 40◦C. She was ad-
mitted to the district hospital and was administered
intravenous (IV) antibiotics; initially, IV cefotaxime,
which was subsequently upgraded to IV meropenem
over a two-week period. Nevertheless, the fever
did not subside. Several investigations were con-
ducted during the admission (Table 1 ). The abnor-
mal investigations revealed normochromic normo-
cytic anaemia, transaminitis, and elevated C-reactive
protein (CRP) and erythrocyte sedimentation rate
(ESR). The other connective tissue disease (CTD),
infection screening, blood and urine cultures were
negative. Ultrasound of the abdomen showed no
intra-abdominal abscess. Throughout the course of
the fever, she had transient nonspecific myalgia and
arthralgia, as well as cutaneous rashes that resolved
spontaneously. She had no previous history of water
sports, playing in the dirt and soil, or international
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travel. Otherwise, she had no constitutional symp-
toms, alopecia, malar rash, or arthralgia. The CRP
and ESR were reducing in trend; meanwhile, her liver
function test (LFT) was worsening while receiving IV
antibiotics for a total duration of 14 days. The patient
continued to have a high-grade fever with persistent
normochromic normocytic anaemia. The parents re-
quested discharge after two weeks of admission. They
opted to obtain a second opinion at another hospital
due to the extended hospital stay with an undefined
diagnosis.
After being discharged from the district hospital for
one week, she presented to our hospital. Upon her ar-
rival at our centre, she was found to be febrile, with
mild pallor and no signs of respiratory distress. Her
vital signs were: pulse rate of 110 beats per minute,
blood pressure of 90/65 mmHg, and temperature
of 40◦C. Neck examination revealed lymphadenopa-
thy in the left cervical region, measuring 2 cm x 2
cm. Other systemic examinations were unremark-
able. Repeated investigations revealed an increase in
CRP, bicytopenia (anaemia and leukopenia), and a
high ferritin level, as shown in Table 2. After consult-
ing with an infectious disease specialist, she was ad-
ministered IV trimethoprim/sulfamethoxazole due to
the persistent fever and the increase in CRP. Several
infection workups were conducted. Repeated blood
and urine cultures were negative. Serial full blood
pictures suggested infection, but no abnormal cells
were seen. Echocardiography revealed normal find-
ings with no evidence of vegetation in the heart. Ul-
trasound of the neck showed bilateral cervical lym-
phadenopathies, with the largest measuring 0.9 cm in
short axis diameter in level V of the right cervical re-
gion. Fortunately, after eleven days of IV trimetho-
prim/sulfamethoxazole, the temperature, CRP, and
ESR were decreasing in trend.
However, on the fourteenth day of her admission,
she experienced abrupt episodes of status epilepticus,
which were accompanied by the sudden onset of se-
vere transaminitis, as illustrated in Table 3. Addi-
tionally, she developed septicemic shock necessitat-
ing inotropic support, and her temperature remained
high. There were no space-occupying lesions on com-
puted tomography (CT) of the brain. Lumbar punc-
ture was not performed due to the parents’ refusal to
undergo the procedure. The ferritin level was signif-
icantly elevated, exceeding 100,000 ng/ml. The most
probable diagnosis was HLH, considering a persistent
fever with multiorgan involvement (bicytopenia, se-
vere transaminitis, and brain involvement) and a sig-
nificantly elevated ferritin level. The patient was initi-
ated on IVIG 2g/kg and IV methylprednisolone due

to her deteriorating condition and the potential for
abrupt cardiorespiratory collapse. The antibiotic was
escalated to intravenousmeropenem. Themelioidosis
serology result came back positive with a titre of 1:80.
One week after the initiation of IVIG and steroids,
she was afebrile and her liver function was improving.
The values of T-cells, B-cells, and natural killer cells
(TBNK) were found to be low. She completed three
weeks of IVmeropenem and received IVIG and high-
dose IV methylprednisolone after six weeks in the
hospital. After one week of being afebrile in the ward,
the patient was discharged. She was discharged with
amoxicillin-clavulanic acid antibiotics for 12 weeks
(to treat melioidosis) and two weeks of oral steroids.
The patient was seen at the clinic for a follow-up ap-
pointment two weeks after discharge. She showed a
good clinical manifestation, with her repeated TBNK
cells normalized. She did not experience any side ef-
fects as a result of her prolonged use of steroids.

DISCUSSION
The signs and symptoms of HLH are often non-
specific and can overlap with various common dis-
eases, including infections, tumors, and rheumato-
logical disorders. Therefore, HLH should be con-
sidered in the differential diagnosis for several clin-
ical scenarios, such as: (1) fever of unknown origin,
(2) hepatitis accompanied by coagulopathy (approxi-
mately 30%ofHLHpatients exhibit elevated transam-
inases over 100 U/L), (3) sepsis with multiple or-
gan failure, and (4) lymphocytic encephalitis1. In
this particular case, we faced a diagnostic challenge
as the patient experienced persistent fever despite re-
ceiving broad-spectrum antibiotics. Prior to the on-
set of status epilepticus, there was a slight improve-
ment in inflammatory markers, specifically CRP and
ESR, which were trending downward. However, the
patient subsequently developed severe transaminitis
and status epilepticus, likely indicating hepatic en-
cephalopathy. During this period, repeated serum
ferritin levels were significantly elevated, alongside se-
vere transaminitis and bicytopenia. The diagnosis of
HLH was established using the HLH-2004 criteria,
with the patient meeting 5 out of the 8 required crite-
ria: 1. Fever, 2. Splenomegaly, 3. Cytopenias affecting
at least two of three blood lineages (neutrophils < 1×
109/L, hemoglobin < 9 g/dL, platelets < 100× 109/L),
4. Serum triglycerides ≥ 3.0 mmol/L (≥ 265 mg/dL)
or serum fibrinogen < 150 mg/dL, 5. Hemophagocy-
tosis in bone marrow, spleen, or lymph nodes with-
out malignancy, 6. Ferritin ≥ 500 mcg/L, 7. Soluble
CD25≥ 2,400U/mL (not available at our institution),
8. Reduced or absent NK cell activity or a genetic test
confirming primary HLH3.
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Table 1: Laboratory investigations during first admission

6/3/24 9/3/24 22/3/24

WBC (109/L) 19.7 15.96 10.5

Haemoglobin (g/dL) 10.3 8.4 8.8

Platelet (109/L) 365 488 426

Sodium (mmol/L) 136

Potassium (mmol/L) 3.6

Urea (mmol/L) 3.6

Creatinine (µmol/L) 29

Calcium (mmol/L) 2.26

Phosphate (mmol/L) 1.15

ALP(U/L) 191 209

ALT (U/L) 48 93

AST(U/L) 103 207

Albumin (g/L) 33 29

CRP(mg/L) 321.5 257.7

ESR(mm/60min) 106 112 95

BFMP No malaria isolated

Leptospirosis serology Negative

Mycoplasma serology Negative

Sputum AFB No AFB seen

SputumMTB C & S Negative

Rheumatoid factor Negative

C3(g/L) 1.97

C4(g/L) 0.30

ANA Negative

ASOT Negative
�WBC: white blood cell; �CRP: C-reactive protein; �MTB C & S:Mycobacterium tuberculosis culture & sensitivity ;
‡ALP: alkaline phosphatase ;ESR: erythrocyte sedimentation rate; ‡ANA: antinuclear antibody
ALT: Alanine transaminase ; §BFMP: Blood film malaria parasite ; §ASOT: Antistreptolysin O titre
¶ AST: Aspartate transaminase ; ¶ AFB: Acid-fast bacilli
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Table 2: Laboratory investigations during second admission

1/4/24 (Day 1
admission)

15/4/24 (Day 14
admission)

22/4/24 1/5/24 (During
follow up)

WBC� (109/L) 5.46 3.97 6.79
Haemoglobin (g/dL) 10.3 6.9 10.7
Platelet (109/L) 365 86 155
Sodium (mmol/L) 136 136 140
Potassium (mmol/L) 3.8 4 3.8
Urea (mmol/L) 2.7 8.2 1.9
Creatinine (µmol/L) 34 68 21
Calcium (mmol/L) 2.25
Phosphate (mmol/L) 1.58
Lactate dehydrogenase (IU/L) >2500
ALP(U/L) 218 703 411 150
ALT(U/L) 19 336 168 22
AST(U/L) 58 4100 140 32
Albumin (g/L) 34 31 36 43
CRP (mg/L) 201 54.7 5.4
ESR(mm/60 min) >140 92 51
GGT(U/L) 228
Triglycerides (mmol/L) 1.84
Cholesterol (mmol/L) 3.78
High-density lipoprotein
(mmol/L)

0.68

Low-density lipoprotein
(mmol/L)

2.27

Leptospirosis serology Negative
Mycoplasma serology Negative
Ferritin (ng/mL) 3075 >100000 15058 485
Melioidosis serology 1:80
Rickettsial serology Negative
EBV-IgM Negative
ASOT Negative
HBsAg Non-reactive
HCV Ab Non-reactive
HIV ELISA Non-reactive
HSV 1 & 2 IgG Non-Reactive
Toxoplasma IgM Non-Reactive
CMV IgM Non-Reactive
Rheumatoid factor Negative
C3(g/L) 2.23
C4(g/L) 0.26
ANA Negative
ASOT Negative
NK cell (cells/µL) 71 812
T cell (cells/µL) 1106 2497
B cell (cells/µL) 185 356
WBC: white blood cell; CRP: C-reactive protein; ASOT: Antistreptolysin O titre; ALP: alkaline phosphatase; ESR: erythrocyte sedimentation
rate; TBNK : T cell, B cell, Natural killer cell;ALT: Alanine transaminase; GGT: Gamma-glutamyl transferase; AST : Aspartate transaminase;
ANA : antinuclear antibody
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Although the patient met 4 out of the 8 criteria,
the diagnostic process was complicated by the fact
that many of these tests are not routinely available in
resource-limited settings. Nevertheless, the presence
of cytopenia, significantly elevated ferritin, and liver
function abnormalities are valuable indicators for dis-
tinguishingHLH fromother clinical conditions in de-
veloping countries6. In this case, the refusal of lum-
bar puncture limited the ability to evaluate for central
nervous system (CNS) involvement, a critical compo-
nent in HLH diagnosis and management. This im-
pacted diagnostic certainty by preventing confirma-
tion of possible lymphocytic encephalitis or CNS in-
fection, both of which could have strengthened the
diagnosis of HLH. Alternative approaches included
clinical assessment of neurological symptoms, such as
status epilepticus, alongside biochemical markers like
ferritin and transaminases, which strongly supported
the diagnosis. Imaging studies, including a com-
puted tomography (CT) brain scan, ruled out struc-
tural causes, further focusing the diagnosis on HLH.
These steps compensated for the absence of lumbar
puncture findings in guiding effective treatment. Ge-
netic testing is not readily accessible at our institution
and is only performed in specific cases deemed neces-
sary by genetic specialists. It is likely that the patient
experienced secondary HLH due to an infection, as
indicated by positive serology for melioidosis. Addi-
tionally, NK cell activity normalized following treat-
ment with IVIG and steroids, suggesting an acquired
cause of HLH.
Pediatric melioidosis is reported to be less prevalent
than in adults, accounting for 5 to 15% of all me-
lioidosis cases4. The mechanisms and pathogene-
sis of severe melioidosis in children remain poorly
understood. HLH has been observed in both chil-
dren and adults without underlying conditions who
have died frommelioidosis, indicating a potential link
to hyperferritinemic sepsis-induced multiple-organ
dysfunction syndrome (MODS). The association be-
tween Burkholderia pseudomallei infection and HLH
is linked to immune dysregulation caused by the
pathogen’s ability to induce a cytokine storm through
excessive release of pro-inflammatory cytokines like
TNF-α , IL-6, and IFN-γ . This hyperinflammatory
state can lead to the clinical features of HLH, includ-
ing multiorgan dysfunction. Genetic susceptibility,
such as variants in immune regulatory genes, may
also play a role, though this is challenging to evaluate
in resource-limited settings. Additionally, the over-
lap between hyperferritinemic sepsis-inducedMODS
and HLH suggests a shared pathophysiology 2. The

presence of hyperferritinemic MODS is a critical fac-
tor in severe cases of pediatric melioidosis, and early
intervention may help reduce mortality and morbid-
ity 5. In this case, the patient suddenly developed se-
vere transaminitis and status epilepticus alongside el-
evated ferritin levels. Given the rapid deterioration
and biochemical changes, timely treatmentwas essen-
tial to prevent further decline. With the early ini-
tiation of IVIG and steroids, the patient responded
positively, leading to a gradual improvement. Ta-
ble 3 highlights the uncommon occurrence of full re-
covery in pediatric HLH cases caused by Burkholde-
ria pseudomallei and underscores the critical role of
prompt immunomodulatory treatment, alongside ef-
fective antibiotic therapy, in achieving positive out-
comes, as demonstrated in this case.
In resource-limited settings, clinicians must rely on
a combination of clinical judgment and the available
HLH-2004 diagnostic criteria. Key laboratory mark-
ers such as hyperferritinemia, cytopenias, transamini-
tis, and elevated inflammatory markers (e.g., CRP,
ESR) become essential substitutes for less accessible
assays. Features like persistent fever, multiorgan dys-
function, and findings of hemophagocytosis in biopsy
samples serve as practical diagnostic anchors. The
presence of infection (e.g., Burkholderia pseudoma-
llei in this case) can also help identify secondary
HLH. Early empiric initiation of immunomodulatory
therapy (e.g., IVIG, steroids) based on a presumptive
HLH diagnosis is critical in settings where delayed
testing may impact survival. Regular monitoring of
clinical and biochemical response further supports
decision-making in the absence of definitive testing.
This case illustrates how combining clinical evalua-
tion with limited but crucial lab findings can aid di-
agnosis and treatment even in resource-constrained
environments.
Once HLH is suspected based on clinical and labo-
ratory findings, a systematic treatment approach is
initiated. The first step involves administering IVIG
or a combination of IVIG and steroids. Continu-
ous re-evaluation is crucial; if there is no improve-
ment within 24 to 48 hours after starting steroids,
chemotherapy following the HLH-04 protocol is in-
troduced. Patients undergoing the complete HLH-
04 protocol receive 8 weeks of chemotherapy, in-
cluding cyclosporine and etoposide, alongside dex-
amethasone and IVIG. If patients showminimal or no
clinical improvement and inflammatory markers re-
main elevated after 6 weeks of treatment, bone mar-
row transplantation (BMT) may be considered1. In
this case, the patient’s positive response to IVIG and
steroids without the need for etoposide deviates from
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Table 3: The table presentsthe variations in clinical manifestations, treatment approaches, and outcomes of
melioidosis complicated by HLH

This case Sui MZ et al. 4 Mohan A et al. 5

Patient Age 7 years old 12 years old 6 years old

Presenting Symptoms Prolonged fever,
lymphadenopathy

Fever, acute pneumonia Fever, respiratory distress

Laboratory Findings Hyperferritinemia (>100,000
ng/mL), bicytopenia, severe

transaminitis

Hyperferritinemia,
leukocytosis

Hyperferritinemia,
pancytopenia, elevated

CRP

Complications MODS, status epilepticus,
septic shock

MODS, severe
respiratory failure

MODS, encephalopathy

Treatment IVIG, steroids, meropenem Antibiotics
(meropenem),
supportive care

Antibiotics, steroids

Outcome Full recovery Fatal Fatal
� MODS: Multiple-organ dysfunction syndrome
‡ CRP: C-reactive protein
§ IVIG: Intravenous immunoglobulin

the HLH-04 protocol but was justified given the sec-
ondary HLH triggered by Burkholderia pseudomallei
infection and the absence of genetic testing to confirm
primary HLH.This approach minimized the risks as-
sociated with chemotherapy in a resource-limited set-
ting while achieving clinical resolution. This case
underscores the potential for tailored, less intensive
therapy in specific secondary HLH cases, especially
when prompt immunomodulatory treatment effec-
tively stabilizes the patient, highlighting an area for
further research in adapting HLH management to
infection-associated cases.

CONCLUSIONS
HLH should be suspected in pediatric patients with
prolonged fever unresponsive to antibiotics, particu-
larly if accompanied by bicytopenia, hyperferritine-
mia, transaminitis, or neurological symptoms. In en-
demic areas, Burkholderia pseudomallei should be
considered a potential trigger, especially in patients
with environmental exposure. Early empiric im-
munomodulatory therapy with IVIG and steroids is
crucial when HLH is strongly suspected, even before
confirmatory tests are available, as it can significantly
improve outcomes. Regular monitoring of clinical re-
sponse and inflammatorymarkers is essential to guide
treatment decisions.

ABBREVIATIONS
BMT: Bonemarrow transplantation,CRP: C-reactive
protein, CT: Computed tomography, CTD: Connec-
tive tissue disease, ESR: Erythrocyte sedimentation

rate,HLH: Hemophagocytic lymphohistiocytosis, IG:
Immunoglobulin, IV: Intravenous, LFT: Liver func-
tion test, MODS: Multiple-organ dysfunction syn-
drome, NK: Natural killer, TBNK: T and B natural
killer cells
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