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Background: Hemophagocytic syndrome (HS) is a distinct clinical entity characterized

1 .. ..
by high fever and hemophagocytosis with histiocytosis in tissue biopsy. We seldom Department of Internal Medicine, School of Medicine,

. . . 2
encounter patients who suffer from unexplained, persistent fevers. Although there Kyungpook National University, “Department of Internal

. . . 3
have been many studies about childhood HS, studies about adult HS are relatively Medicine, Daegu Fatima Hospital, “Department of Inter-

rare. The causes and prognoses of HS in adults were evaluated in this study. We nal Medicine, Keimyung University Dongsan Medical

4 ..
focused on infection-related HS. Centers, and “Department of Internal Medicine, Yeung-

Material and Methods: We enrolled 41 adult patients with HS retrospectively from nam University Hospital, Daegu, Korea
four hospitals in Kyungbuk province and Daegu city. The patients were diagnosed
by bone marrow or liver biopsy, either of which showed hemophagocytosis with
histiocytosis and had clinical findings consistent with HS. We explored the etiologies,
clinical symptoms, laboratory findings, treatments, and outcomes of each case.
Results: The most common cause of HS was infection, such as the Epstein-Barr virus
(EBV) or Mycobacterium tuberculosis. Old age and malignancy-associated HS had
a poor prognosis. The overall mortality rate was 17.1%. Most patients survived after
conservative therapy and the control of underlying diseases, in contrast to previous
studies that showed a poor prognosis of infection-associated HS.

Conclusions: A proper investigation is crucial to determine the cause of HS in
patients who have unexplained persistent fever and hemophagocytosis with histio-
cytosis in their tissue. Cases of infection-related HS are common, but physicians
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Table 1. Causes and Clinical Features of 41 Patients with Hemophagocytic
Syndrome

Cause and clinical feature N (%)
Cause
Infection
Epstein-Barr virus 7141 (17.1)
Cytomegalovirus 1/41 ( 2.4)
Bacteria (Klebsiella pneumoniag) 1/41 ( 2.4)
Mycobacterium tuberculosis 6/41 (14.6)
Malignancy
Lymphoma 4/41 (1 9.8)
Solid tumor (lung cancer) 1/41 ( 2.4)
Connective tissue disease
Systemic lupus erythematosus 2/41 (1 4.9)
Behcet's disease 1/41 ( 2.4)
Kikuchi's disease 2/41 ( 4.9
Unknown 5/41 (12.2)
Clinical feature
Fever 39/41 (95.1)
Rash 7/41 (17.1)
Hepatosplenomegaly 18/41 (43.9)
Lymphadenopathy (local) 9/41 (22.0)
Lymphadenopathy (systemic) 8/41 (19.5)
Neurologic symptom 2/41( 4.9

Table 2. Laboratory Findings Regarding 41 Patients with Hemophagocytic Syndrome

Mean:standard deviation

WBC (/mm’) 5,497+4,657
Absolute neutrophil count (/mm?) 3,598+3,978
Hemoglobin (g/dL) 9.2+2.3
Platelet (/mm®) 65,907+75,830
Aspartate aminotransferase (IU/L) 223+224
Alanine aminotransferase (IU/L) 126140
Total bilirubin (mg/dL) 3.6+9.7
Direct bilirubin (mg/dL) 2.7+8.6
Ferritin (ng/dL) 8,888+11,732
Fibrinogen (mg/dL) 260+138
Lactate dehydrogenase (U/L) 1,624+1,355
Triglyceride (mg/dL) 191102
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Table 3. Patients Characteristics Associated with Death of 41 Cases with Hemo-
phagocytic Syndrome by Univariate Analysis

OR® (95% CI") P-value
Age (>60 yrs) 2.7 (0.51-14.06) 0.392
Male Sex N.D.* 0.159
Ebstein Barr virus 1.17 (0.09-15.46) 1
Tuberculosis 0.93(0.09-9.51) 1
Malignancy 11.63 (1.47-92.14) 0.03
Chemotherapy (No.) 1.33(0.13-13.23) 1
Steroid medication (No.) 1.42 (0.27-7.34) 1
Absolute neutrophil count (/mm?®) <1,000 1.07 (0.18-6.52) 1
Hemoglobin (g/dL) <8 0.92 (0.15-5.57) 1
Platelet (/mm® <100,000 N.D.* 0.309
Fibrinogen (mg/dL) >350 0.87 (0.17-4.52) 1

“0dds ratio, "confidence interval, ‘ot defined

Tahle 4. Patients Characteristics Associated with Death of 41 Cases of
Hemophagocytic Syndrome Multivariate Analysis by Cox Regression Hazard
Model

Parameter P-value Hazard Ratio 95% Hazard Ratio limit
Age (>60yr) 0.031 6.36 1.18-34.24
Male sex 0.965 N.D.? N.D.?
Malignancy 0.025 6.55 1.27-33.95
“not defined
100
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Figure 1. Survival curve of 41 patients with hemophagocytic syndrome (log-rank test
between malignancy group vs. non-malignancy: £<0.001).
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