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Hemophagocytic Syndrome Presenting as Severe Acute Hepatitis

Jeong Min Ryu, M.D., Soo Hee Chang, M.D., Joon Sung Kim, M.D.,

Joo Hoon Lee, M.D., Mi Jeong Lee, M.D., Kie Young Park, M.D.f,

Kyung Mo Kim, M.D., Jong Jin Seo, M.D., Hyung Nam Moon, M.D.,
Thad Ghim, M.D. and Hyun Sook Chi, M.D.*

Departments of Pediatrics and *Laboratory Medicine, University of Ulsan
Cgllege of Medicine, Asan Medical Center, Seoul, Korea
Department of Pediatrics, GangNeung Asan Hospital

Purpose: Hemophagocytic syndrome (HPS) is characterized by persistent high fever, hepatospleno-
megaly, cytopenias, hypertriglyceridemia, and/or hypofibrinogenemia. Hepatic manifestations inclu-
ding overt hepatic failure and fulminant hepatitis are common in HPS. Liver transplantation (LT)
should be considered in a case of fulminant hepatitis by other than HPS, but LT is contraindicated
and complete cure is possible by chemotherapy in HPS. Therefore, we conducted this study to define
the characteristics of HPS presenting as severe acute hepatitis.

Methods: Among the total of 23 patients diagnosed as HPS by bone marrow examination between
1994 and 2005 in Asan Medical Center, 11 cases presented as severe acute hepatitis were enrolled
in this study. We analyzed the clinical features, laboratory findings and outcome retrospectively.
Results: Seven (64%) of the 11 children with HPS and hepatitis were referred to pediatric gastro-
enterologist at first. The mean age of onset was 50 months. There was no case with family history
of primary HPS. Epstein-Barr virus was positive in 4, and herpes Simplex virus was positive simul-
taneously in 1 case. As the presenting symptoms and signs, fever was present in 10, hepato-
splenomagaly was noted in all and jaundice in 10. Anemia was observed in 10, thrombocytopenia
in 10, leukopenia in 8, hypertriglyceridemia in 9, hypofibrinogenemia in 8 and hyperferritinemia
in 7 cases, respectively. Nine children received chemotherapy including etopside. The overall
mortality rate was 72% (8/11).
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Conclusion: HPS, which needs chemotherapy, should be considered as a cause of severe acute
hepatitis especially when accompanied with prolonged high fever and cytopenias. (Korean J
Pediatr Gastroenterol Nutr 2005; 8: 213~221)

Key Words: Hemophagocytic syndrome, Acute hepatitis, Fulminant hepatitis, Children

2 S Aggen, Nugos oee /)F
M £ < BF UEdle AE g7 STeE A
St 5, T o) A& = 385°C o] T,
g 79245 $ 7 (Hemophagocytic syndrome, HPS) 5% 3} ofgf 3 cm ©]/4 9] 7Hlgd], TP Ao
& A%AQ w3 W, FFE2F, wAl A F FF ol BTRLZF hemoglobin< 9 g/dL,
HEF, 3 v B2 ol 5o WAWEA A platelets<  100,000/L, WBC= 4,000l EE neu-
wrol 2A AYFYAS Holt P4 hAMES  ophils< 1,000/L), LF AL HAZE(> 200 medL),
g9} 4L 5402 St ABeR! D, 33 Ten iAo 34, WA EE 9y 59 ¥
A0 EE A Bgor FEE & QoA AW ABAd BREHF 2Hgeae
Fse) Fobgo] PO R otk | RAR o FAZ Ut AolthFig 1. AFBeEALF(<
FEe A7 vk Ee 2 232 A2 109 9 150 mgL)°] FAALEZH A S FE AU
7 FGARS FrolH Y BHOE FHJL b5 oh BAL AT 54, A4 27 D PA 27
o Zolde F77k BB, 2oldo] BaF e aelm Aw % d6) BE A% T PAFAL
A F AFY TGHE PG 2ol 8T EWTH FAFE WIsh o] TAHAT
A oo AREE FF T VHOE BAT
FPGAZFEY EHHA 9F IS FY5n
A2 A7E ARsct
THat 3 e
1. oig
19943 29 7E 20053 3Y74A) MopaE Y &
ofgfol| A HPAFIT Lo Anre Fhol 231
T AR E T A 34 1199 &7
o7 B 119 AF7I5S EdE FFHeR
AT S35 Qg P, A A 52 A - e
SR L] e
Fig. 1. A bone marrow aspiration specimen of a hemo-
2, TG 2 BN phagocytic syndrome patient shows three macrophages

) phagocytizing a great number of red blood cells (Brilli-
AT T Adee 19190l FEE I ant kresyl blue, x400).
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Table 1. Clinical Characteristics of the 11 Children with Hemophagocytic Syndrome Presenting as Severe Acute

Hepatitis
Parameters No. Median (Range) %
Symptoms
Fever 10/11 91%
Fever duration (days) 18+17.67 10.00 (0~60)
Jaundice 6/11 55%
Petechiae 3/ 27%
Cough and sputum 3/11 27%
Skin rash 1/11 9%
Signs
Lymphadenopathy 3/11 27%
Jaundice 9/11 81%
Hepatomegaly 11/11 100%
Splenomegaly 11/11 100%
Palpable liver (cm) 5+2.13 5 (3~10)
Palpable spleen (cm) 6+4.07 5 (2~15)
Pleural effusion 2/11 18%
Laboratory findings
Leukopenia 8/11 72%
Anemia 10/11 91%
Thrombocytopenia 10/11 91%
Elevated LDH 11/11 100%
Elevated triglyceride 9/11 81%
Decreased fibrinogen 8/11 72%
Elevated ferritin 7/11 64%
Duration from onset to start of VP-16 (days) 49+59.13 30 (7~160)
(Mean+SD)

LDH: lactate dehydrogenase, VP-16: etoposide.
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W7t AU, J1A BUE 59 ABA 34 AAeABZE sYMHAA, AALDEFE 7
o) RE BololAl BAHAG Feol 10901%),  FEHNA AATHTable 1), BTG A7) 3

o E
3;

A3EE 3427%), BEA BlU7) 34127%), 713, 2 4,900 (1,300~9,600)/1L, FAA4F= 56,000
71, i—é.:%%% ¥33 557 F40] 390(25%),  (10,000~128,000)lL, EM A FEE 9.0 (6.6~9.9)
gk e] 14 9%) M BREATG. ulFUe]  gdLol Atk F C-RESA B A= 12 (0.59~29)
Axe U7 HE 5 em 3~10 cm), HIAEH7E mg/dLol Tk BT ASTE 2,080 (7~6,423) IU/L,
Hd 6 cm 2~15 cm)©]ATh AH Ao 43 ALT= 1,140 (20~4,800) IU/L, & " FH A= 19
o] 50%9 A #EE oY, BE FoldA EH  (1.7~53) mg/dL, A4 W FH A= 10.6 (4.1~21.9)
U FRle] e Atk AW A F 9% mgdL, B ZZEFN A 42% (6.1~74%),

81%)o1 A o] A=Y INRS HF 34 (1.19~9.4), ZAXLL 434 (66~
1,185) mg/dL, LDHE 2,769 (554~7,948) U/L, ¥ B

3. dAr A .
=S 187 (89~475) mydL, 3 #HEL 2,731

T2 YA AL A Y Hdo] 109(91%), 4 (38~12,997) ng/mLo] 3 tH(Table 2).
o FAaZo] 10@1](91%), @Hf‘—é? DAzl 89 (72%) Hlo] g & Azt ABA o] 49(36%)AAM S H
AN AFEAT FHAALEFTE 9HEBLR) N, A HASH, BF F50)4 EBV (Epstein-Barr virus)

Table 2. Laboratory Values of the 11 Children with Hemophagocytic Syndrome

Parameters Mean+SD Median Range
Lowest WBC count (/uL) 4,900+3,000 4,700 1,300~9,600
Lowest Hgb concentration (g/dL) 9.0£1.0 85 6.6~9.9
Lowest platelet count (/uL) 56,000+47,000 26,000 10,000~ 128,000
Highest AST (IU/L) 2,080+2,075 1,848 7~6,423
Highest ALT (IU/L) 1,140+1,380 527 20~4,800
Duration to highest ALT (days) 234228 10 2~60
Highest total bilirubin (mg/dL) 19.0+157 118 1.7~53
Highest direct bilirubin (mg/dL) 10.66.4 8.7 41~219
Highest ALP (U/L) 980+1,040 692 96~ 3,652
Duration to highest ALP (days) 34+30 16 9~100
Lowest albumin (mg/dL) 2+0.5 22 14~31
Duration to lowest albumin (days) 31£30 15 7~100
PT (%) 42+235 50 6.1~74
Duration to lowest PT (days) 31£21 35 1~60
INR 3.4+29 1.8 1.19~9.41
aPTT (sec) 74+39 59.9 455~180
CRP (mg/dL) 12+11 8 0.59~29
Highest LDH (U/L) 2,770£2,200 1,894 554~7,948
Highest Triglyceride (mg/dL) 434+325 342 66~1,185
Lowest Fibrinogen (mg/dL) 187+139 120 89~475
Highest Ferritin (ng/mL) 2,730+4,000 1,436.5 38~12,997

SD: standard deviation, AST: aspartate transaminase, ALT: alanine transaminase, ALP: alkaline phosphatase, PT:
prothrombin time, INR: international normalized ratio, aPTT: activated partial thromboplastin time, CRP: c-reactive
protein.
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Fig. 2. Treatment and outcome of 11 children with
hemophagocytic syndrome. ChemoTx: chemotherapy,
HDA: high dose acyclovir, BMT: bone marrow trans-
plantation, HPS: hemophagocytic syndrome.
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