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A Clinical Study of Children Who Showed Benign
Hemophagocytic Histiocytes in Bone Marrow Examination

Jin A Park, M.D., Joo Young Park, M.D., Ji Min Park, M.D.
Seat Byoul Park, M.D., Heung Sik Kim, M.D. and Dong Seok Jeon, M.D.”

Department of Pediatrics, Clinical Pathology', Keimyung University,
School of Medicine, Daegu, Korea

Purpose : The aim of this study is to find a method to diagnose and treat children who showed
benign hemophagocytic histiocytes in bone marrow examination.

Methods : We analyzed the clinical data of thirty patients retrospectively who showed benign
hemophagocytic histiocytes in bone marrow examination from January 1995 to November 2001 at
Keimyung University Dong-san Hospital. Bone marrow histiocytes were classified into a few,
some, and many according to the number of histiocytes comparing with the white cells.

Results : The age of thirty patients ranged from two months to 15 years. The median age was
5.6 years with male predominance(2.3:1). The most frequent clinical manifestation was fever;
others were respiratory symptom, hepatosplenomegaly, lymphadenopathy and skin rash(in order of
frequency). Common laboratory findings were leukopenia, thrombocytopenia, anemia and abnormal
liver function test. Infection was present in 30 patients; causative organisms were documented in
15 patients, and bacterial infection was more common. Epstein Barr virus was the cause of
infection in four patients. Bone marrow examination showed a few(20.0%), some(75.0%) and
many(30.0%) hemophagocytic histiocytes. Combination immunochemotherapy including immunoglo-
bulin, steroids and cyclosporine were helpful in 22 out of 30 patients. The mortality rate was high
in young patients who showed some to many hemophagocytic histiocytes.

Conclusion : Bone marrow examinations and early detection of histiocytes will be helpful in
children who have fever, hepatosplenomegaly and abnormal liver function test. Immunochemo-
therapy were helpful and further investigation will be needed for the detection of the relationship
between the bone marrow findings and prognosis. (J Korean Pediatr Soc 2002;45:1007-1015)
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Table 1. Age and Sex Distribution of Patients

Age(yr) Male Female Number of patients
(%)(N=30)

<1 2 1 3(10.0)

1-5 10 1 11(36.7)

5-10 6 5 11(36.7)

>10 3 2 5(16.6)

Total(%) 21(70) 9(30) 30(100)

Table 2. Presenting Symptoms and Signs on Ad-
mission

Number of patients
(%)(N=30)

Symtoms and signs

Fever 26(86.7)
Respiratory symptom 12(40.0)
Hepatosplenomegaly 11(36.7)
Gastrointestinal symptom 9(30.0)
Rash 9(30.0)
Lymphadenopathy 9(30.0)
Limping gait 2( 6.7)
Headache 1( 3.3)
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Table 3. Laboratory Findings of Patients

Number/
Tested Patients(%)

Laboratory findings

Leukopenia(WBC <4,000/mm®) 23/30(76.7)
Thrombocytopenia(platelet <10°/mm®) 16/30(53.3)
Anemia(Hb <10 g/dL) 15/30(50.0)
Elevated serum transaminase 15/30(50.0)
Abnormal PT/aPTT/fibrinogen 10/30(33.3)
Hypoproteinemia 4/30(13.3)
Ferritin(>200 ng/mL) 9/12(75.0)
Triglyceride(>150 xg/mL) 6/10(60.0)
Urine- B 2microglobulin(>170 pg/L) 2/4(50.0)

LDH(>500 IU/L) 4/9(44.4)

Table 4. Peripheral Blood Findings of Patients

PB findings Number of patients
(9%)(N=28)
Pancytopenia 8(26.7)
Leukopenia 6(20.0)
Leukopenia, thrombocytopenia 5(16.7)
Anemia, leukopenia 4(13.3)
Anemia 2( 6.7)
Thrombocytopenia 2(6.7)
Anemia, thrombocytopenia 1( 3.3)
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Table 5. Underlying Disease of Patients

Number of patients
(%) (N=30)

Disease

Malignant lymphoma 1( 3.3)
ALL 1( 3.3)
Diffuse axonal injury 1( 3.3)
Cerebral palsy 1( 3.3)
Prematurity 1( 3.3)
Absent 25(83.3)

Table 6. Clinical Initial Impression of Patients

Impression Number of patient
(%)(N=30)
Sepsis 12(40.0)
Pneumonia 11(36.7)
Infectious mononucleosis 4(13.3)
Urinary tract infection 3(10.0)
Tonsillitis 3(10.0)
Septic arthritis 2( 6.7)
Meningitis 1( 3.4)
Cellulitis 1( 3.3)
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Table 7. Etiology of Infection

Organism Number of patients
(%)(N=15)
Virus
EBV 4(26.7)
Bacteria 10(66.7)
Mycoplasma 3(20.0)
a -H streptococcus 2(13.3)
Staphylococcus 2(13.3)
Pseudomonas 2(13.3)
Proteus 10 6.7)
Fungus
Candida 10 6.7)

Table 8. Bone Marrow Findings of Patients

Findings Number of patients
(%) (N=30)
Cellularity
Hypercellular 0( 0.0)
Normocellular 25(83.3)
Hypocellular 5(16.7)
Hemophagocytic histiocytes
A few’ 6(20.0)
Some" 15(50.0)
Many ™ 9(30.0)

"a few:<0.2%, Tsome:0.2-1%, Tmany: >1% of his-
tiocytes among white blood cell counts on light
microscopic field( < 200)
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Fig. 1. Smear of hypocellular bone marrow from a
child showing increased foamy histiocytes with abun-
dant vacuolated cytoplasm(H&E stain, original magni-
fication X 400).

-

Fig. 2. Bone marrow smear showing benign histio-
cyte with phagocytosis of nucleated cells and low
nuclear to cytoplasmic ratio(H&E stain, original mag-
nification X 1,000).



Table 9. Treatment and Results of Patients

Treatment regimen Improved Expired Total
Conservative 2 2
Antibiotics 8 8
Antibiotics, Antifungal 1 1
IV-globulin 1 1
Antibiotics, IV-globulin 3 1 4
Antibiotics, Steroid 2 1 3
Antibiotics, IV-globulin,

Steroid 2 3 5
Antibiotics, Antiviral,

IV-globulin, Steroid 1 2 3
Antibiotics, IV-globulin,

Cys A 1 1
Antibiotics, IV-globulin,

Steroid, Cys A 1 1
Antibiotics, IV-globulin,

Steroid, Cys A, Etoposide 1 1
Total(%) 2(73.3) 8(26.7) 30(100)

Cys A: Cyclosporine A

Table 10. Age Related Mortality and Number of
Hemophagocytic Histiocytes

Histiocytes(Expired/Total)

Age Expired/Total

(yr) (%) A few Some Many
<1 1/3(33.3) 0/0 1/2 0/1

1-5 4/12(33.3) 0/1 3/7 1/4
5-10 2/10(20.0) 0/2 0/3 2/5

>10 1/5(20.0) 0/2 1/3 0/0
Total(%) 8/30(26.7) 0/5(0)  5/14(35.7) 3/10(30)
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