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Hemophagocytic Syndrome in Dengue Hemorrhagic
Fever with Severe Multiorgan Complications
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A 46 year old woman who presented with severe multiorgans involvement including liver, brain,
cardio-pulmonary failure, gastrointestinal bleeding, progressive cytopenia, DIC and hemophagocytic syn-
drome during the convalescent phase of Dengue type II has been successfully treated primarily with pulse
methyl prednisolone and high dose intravenous immunoglobulin G. The authors believe that HPCS are not
infrequently seen with high mortality and recommended early diagnosis and treatment with the regimen. This
is the first complete report of hemophagocytic syndrome in adult dengue hemorrhagic fever in Thailand. The
literature of HPCS in DHF was reviewed and discussed.

Keywords: Hemophagocytic syndrome, Dengue hemorrhagic fever, Severe multiorgan complications

Correspondence to : Srichaikul T, Department of Medicine,
Vichaiyut Hospital, Bangkok 10400, Thailand. Phone: 0-2616-
9607, 089-495-4214

In recent studies on dengue hemorrhagic
fever(1-5) various severe complications with high
fatality namely encephalopathy, severe hepatic failure,
disseminated intravascular coagulation and multiple
organs failure have been reported which are unusual in
the previous studies. The authors reported here an
adult Thai female who survived the severe multiorgan
involvement with definite evidence of hemophagocytic
syndrome (HPCS) by the treatment with pulse methyl
prednisolone and high dose intravenous immuno-
globulin G.

Case Report
A 46-year old Thai female patient (HN 337110)

was transferred to Vichaiyut Hospital in Bangkok on
October 4, 2006 with the history of high fever, nausea
and vomiting 4 days previously. She was immediately
admitted to another hospital on the first day of disease
and intravenous antibiotics were given and the fever

seemed to be better yet nausea and abdominal dis-
comfort persisted. She then asked to be transferred to
the presented hospital. On admission the temperature
was 37.5�C and fever gradually came down to normal.
Physical examination revealed no rash, no dyspnea,
no edema, clear lungs, no hepatosplenomegaly nor
lymphadenopathy. CBC revealed Hct 31.6%, Wbc 5,200/
mm3, 51% PMN with 39% band form, 10% lymphocyte
and 87,000/mm3 platelets, Blood chemistry revealed
elevated transaminasemia (SGOT 151 units/Lt, SGPT
95 units/Lt), albumin 3.1 gm%, LDH 2004 units/Lt. The
clinical diagnosis of dengue fever was made and
Dengue Virus (NS1Ag) was positive. She asked to be
discharged on October 6 because “she felt better”.

On the first day after the discharge, she had
diarrhea 4 times with black colored stools associated
with severe headache and dyspnea on exertion. She,
therefore, was readmitted to the hospital on October 7,
2007.

Physical Examination on the 2nd admission
revealed temperature of 37.6� C, blood pressure 130/80
mmHg, pulse 50 per minute with extra beats. Edema of
both legs, jaundice, dyspnea and petechial spots at
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the back and extremities were noted. Crepitation on
both lungs was detected. There was neither hepato-
splenomegaly nor lymphadenopathy.

Laboratory Investigations revealed hematocrit
30%, wbc 11650/mm3, 61% PMN, 9% band, 3% myelo-
cytes and promyelocyte, 10% lymphocyte, 17% atypi-
cal lymphocyte and platelets of 18,000/mm3. Coagulo-
gram revealed PTT 62.8 seconds (C = 27.9), PT 13.3 sec
(INR 1.4), TT 23 sec (C 8.2), mixing test PTT and PT
showed no circulating anticoagulant, D-dimer 561 �g/Lt
(< 300). Direct and Indirect Coomb’s test were negative.
Serum ferritin was 7095 ng/ml and then dropped to
2079 ng/mL on October 10. Antinuclear factor was 1:80
speckle type and anticytoplasmic antibody was nega-
tive. Blood chemistries revealed SGOT 474 units/Lt,
SGPT 229 units/Lt, albumin 2.8 gm%, total protein 5.7
gm%, alkaline phosphatase 346 units/Lt, LDH 6462
units/Lt, BUN 9 mg%, creatinine 0.5 mg%, CPK 278
units/Lt and normal electrolytes. Urinalysis was nega-
tive. Stool was positive for occult blood.

Dengue IgM antibody was positive and
Dengue IgG was 1:5120 for type 2 and 1:1280 for type 4.
EBV IgG was 1:320. EBV IgM and viral load were
negative. Hepatitis B antigen and Hepatitis C antibody

were not detected. Blood cultures were negative. Chest
X-rays showed bilateral pleural effusion, more on the
right with cardiomegaly.

Progress and treatment (Fig. 1)
On first day of the second admission, the

patient experienced severe headache with the finding
of thrombocytopenia, therefore the possibility of
intracranial bleeding was strongly suspected. A single
donor platelet of one unit and intravenous dexametha-
sone 4 mg every 6 hours were started and tapered
off quickly. The computerized tomogram of the brain
revealed no abnormality. Two units of pack red blood
cells were also given to correct anemia probably due to
gastrointestinal bleeding.

In the following morning, her condition had
improved; less headache and good appetite. Labora-
tory tests showed rising platelets to 66,000/mm3 but
rather stable hematocrit of 31%. LDH increased from
6462 to 9100 units/Lt and total bilirubin rose from 0.9
to 1.4 mg% These findings indicated progressive
hemolysis. SGOT increased from 474 to 1344 units/Lt
and SGPT from 229 to 596 units/Lt within 24 hours. At
this point hemophagocytic syndrome was suspected

Fig. 1 Unusual manifestations of a non-shock DHF patient with hemophagocytic syndrome presented at convalescent
phase
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and bone marrow study revealed 50% cellularity with
abundant hemophagocytosis (Fig. 2A-B) adequate
megakaryocyte, increased reactive lymphoid cells and
shift to the left of granulopoiesis. No malignant cells or
microorganism was found. Reactive Hemophagocytic
syndrome secondary to DHF with severe complica-
tions was then diagnosed. Intravenous pulse methyl
prednisolone 1 gm daily was given for 3 days. Twelve
hours later the patient developed severe dyspnic and
having bleeding per vagina. O2 saturation was 94.55%
under O2 mask of 5 litre/minute. Intake and output
was 1350 and 300 ml respectively. Clinical diagnosis of
severe vasculitis leakage syndrome in DHF was then
made. Electrocardiogram showed sinus bradycardia
at rate of 43/minutes with non-specific ST-T change.
Intravenous flurosemide along with fluid restriction
was then applied. The significant rising of liver enzymes
within 12 hours was observed (Fig. 1). At this point
with severe and deteriorated clinical conditions, the
authors decided to give intravenous immunoglobulin
G at the dosage of 1 gm/kg/day in conjunction with
methyl prednisolone which was already started 12
hours previously.

On the 3rd day of the second admission, she
was much improved, had less dyspnic with O2 satura-
tion of 95% and heart rate of 50/minute. Edema of both
legs and pulmonary congestion were less. Laboratory

changes are shown in Fig. 1. Intravenous immuno-
globulin was discontinued after the total amount of
40 gm v but pulse methyl prednisolone was continued.

On the 4th day the patient’s condition became
worse, she was more dyspnic with increased jugular
pulse pressure. Output was more than intake 1500 ml
per day. Fluid intake was more restricted. CBC showed
progressive anemia, with nucleated red blood cells and
polychromasia indicated progressive hemolysis. High
dose of intravenous immunoglobulin G at 1 gm/kg/d
(for a total dose 60 gm) was restarted for 40 hours.

During the fifth to seven day of hospitaliza-
tion, the hemogram and liver enzyme were gradually
improved. However, only one remaining problem was
fluid overload causing severe dyspnea at night. With
full supportive measures combined with restriction of
fluid intake plus frequent intravenous flurosamide, she
was gradually improved. However, on the 6th hospital
day, she developed severe headache and was somno-
lent. These symptoms occurred after discontinuation
of methyl prednisolone for 24 hours. Dexamethasone,
therefore, was restarted intravenously at the dose of 4
mg every 6 hours and gradually tapered off within 2
days. The patient was dramatically improved. On the
14th day of admission she developed acute psychotic
attack. Yet the second computerize tomogram of the
brain did not show any significant abnormality. Her

Fig. 2 Hemophagocytosis in the bone marrow by mature histiocytes
A) ingested platelets ( ) and red blood cell (→)
B) ingested leukocytes (→), platelets ( ) and red blood cell (ΔΔΔΔΔ)
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Discussion
The patient developed multisystemic compli-

cations on the eighth day of Dengue hemorrhagic
fever type 2 or on the other hand at the fourth day of
the convalescent period. The serious complications
presented with four major systems namely; first, the
hematologic complications of thrombocytopenia,
gastrointestinal bleeding, hemolysis, and mild DIC;
secondly, encephalopathy presented by severe head-
ache and psychosis, thirdly, hepatic dysfunction and
fourthly cardiopulmonary distress. Hemophagocytic
syndrome (HPCS) was found at the same time of these
complications.

With regards to the pathogenesis of these
severe complications, it is understood to be multifac-
torial. Prolonged shock, severe acidosis, DIC, bleeding
and multiorgan failure are common mechanisms in fatal
cases(4,5). Furthermore, direct injury by the dengue virus
to various vital organs such as platelet; skin, lungs,
heart muscle bone marrow, lymph nodes(6,7) and hepatic
cells(8-9) had been documented. Besides the dengue
antigen was also demonstrated in the brain(10-12) and
cerebrospinal fluid(13-15). These overt viral antigens will
stimulate the hyperactive of both T-cells and macro-
phages, and overt active cytokines production will
induce the vascular injuries followed by the immense
leakage of intravascular fluid into interstitial tissue
resulting in cellular edema, cellular damage, necrosis
and cell death. HPCS is caused by a hyperimmune in-
teraction by the immune aberrated host macrophages
and etiologic diseases either lymphoid malignancy or
infection caused by bacteria, fungus and viruses-
namely Dengue 2 virus in the presented case, causing
more complications and severity of the disease.

Thrombocytopenia and progressive hemoly-
sis is undoubtedly the result of HPCS. Granulocytosis
is unusual in DHF yet it had been reported in DHF
children(4) yet in the presented case it may reflect the
response to hemolysis. The elevation of hepatic trans-
aminases are usual for DHF which may last for about
6 weeks. However, in the presented patient the rapid
elevation of transminase enzyme occurred in the con-
valescent period is an unusual feature. Cardiopulmo-
nary failure is most probably related to hypercytoki-
nemia which occurred during HPCS leading to severe
leakage of intravascular fluids rather than the involve-

ment of cardiac muscles. Encephalopathy in the
presented case may also be from HPCS. However, the
dengue viral involvement of the brain cannot be
excluded because of the limited study of the cerebro-
spinal fluid. Finally, the patient responded dramatically
to the treatment of HPCS by pulse methyl predniso-
lone and intravenous immunoglobulin G therapy, these
complications were under controlled. The authors,
therefore, believe that HPCS play an important role in
the occurrence of these complications.

Hemophagocytic syndrome is uncommon in
DHF. From Nelson’s study severe hemophagocytosis
was found in bone marrow at post-mosem findings of
9 DHF children(16), whereas this phenomena was not
observed in the other milder DHF in whom bone
marrow study was performed at the same period(17-20).
This finding raised the significant role of severe
hemophagocytosis and the severity of DHF. During
the last 7 years, there were a few reports of hemopha-
gocytic syndrome in DHF(21-25). In reviewing the litera-
ture only six cases (three adults and three children)
were available for clinical analysis(21-24). Cytopenia was
presented in all, where as hypotension in 4 cases and
moderate liver impairment in one case. In all cases
HPCS was diagnosed during the acute phase of DHF.
None of these six cases died and they received only
full supportive treatment for DHF. However, there was
no encephalopathy or other systemic complication
in these six cases which was quite different from
the presented patient. In the DHF patient, hapatic
encephalopathy posted a very high mortality rate. It
was reported to be almost half in one series(1) and 11%
in the other.(3) Comparing the clinical features between
the previous six and the presented patient, it suggests
that HPCS in DHF may present a wide spectrum of the
disease severity from mild to moderate and severe.

Recently, at least in Thailand, the authors
have seen many more cases of adults DHF who pre-
sented with severe multiorgans involvement which may
contribute to the deaths of DHF in some hospitals. The
authors believe that all these severe complications
related to the HPCS, which usually responded drama-
tically to pulse methyl prednisolone and high-dose
intravenous immunoglobulin G in the early phase of
HPCS. The authors, therefore strongly recommend that
HPCS should be looked at for DHF patients presenting
with unusual progressive cytopenia and multiorgan
complications. The early use of pulse methyl predniso-
lone and high doses of intravenous immunoglobulin G
should be able to save the life of the DHF patient with
HPCS and multiorgan complication, which usually

condition gradually improved and she was discharged
on the 17th day of hospitalization. At the 4-month
follow-up she had fully recovered fully and no hemato-
logical abnormalities were longer observed.
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presented high fatality. In addition, the treatment of
fluid overload associated with severe leakage syndrome
must be done including fluid restriction, infusion of
albumin or hyperosmotic fluid to convert the leakage
at the earlier stage.
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Hemophagocytic syndrome ในผู้ป่วยไข้เลือดออกซึ่งมีภาวะแทรกซ้อนรุนแรง ได้รับการรักษา
รอดชีวิตด้วย pulse methyl predinsolone และอิมมูโนโกลบูลิน G เข้าเส้นเลือดดำขนาดสูง

ถนอมศรี  ศรีชัยกุล, สมพนธ์  บุณยคุปต์, เติมเกียรติ  กาญจนภูมิ, เชาว์  กนกโอวาท, ครรชิต  ลิขิตธนสมบัติ,
อภิชัย  ลีละสิริ

ได้รายงานผู้ป่วย หญิงไทย อายุ 46 ปี เป็นไข้เลือดออก dengue 2, ภาวะความดันโลหิตปกติ มีอาการ
แทรกซ้อนรุนแรง 4 ระบบ กล่าวคือ ตับ สมอง หัวใจ และปอด ผู้ป่วยมีระดับเม็ดเลือดน้อยตลอด มีภาวะเลือดแห้ง
กระจายไปทั่ว และ hemophagocytic syndrome ร่วมด้วย ทั้งหมดนี้เกิดขึ้นพร้อมกันในระยะพักฟื้น ผู้ป่วยได้รับ
การรักษาด้วย pulse methyl prednisolone ขนาด 1 กรัมต่อวัน เป็นเวลาสามวัน แต่อาการไม่ดีข้ึน จึงได้ให้ intra-
venous immunoglobulin G ขนาดสูง 1 กรัมต่อน้ำหนักตัวหน่ึงกิโลกรัม ต่อวัน x 2 วัน ผู้ป่วยรอดชีวิต และสามารถ
กลับบ้านได้ในวันที่ 17 หลังรับไว้ ผู้รายงานเชื่อว่า hemophagocytic syndrome เป็นกลไกที่สำคัญซึ่งทำให้เกิด
ภาวะแทรกซ้อนรุนแรงในผู้ป่วยรายน้ี ซ่ึงสามารถรักษาให้รอดได้ด้วยวิธีการดังกล่าวข้างต้น ผู้รายงานได้เน้นว่า ในผู้ป่วย
DHF ที่มีภาวะเม็ดเลือดน้อยตลอด และมีอาการแทรกซ้อนหลายระบบซึ่งพบมากขึ้นในปัจจุบันและมีอัตราตายสูง
แพทย์ผู้รักษาควรนึกถึงภาวะแทรกซ้อนท่ีสำคัญคือ hemophagocytic syndrome ซ่ึงเป็นกลไกสำคัญทำให้เกิดอาการ
แทรกซ้อนดังกล่าว แพทย์ควรรีบให้การวินิจฉัยและรักษาอย่างรวดเร็ว เพื่อให้ผู้ป่วยสามารถรอดได้
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