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Two Cases of Infection-associated Hemophagocytic Syndrome
with Review of Literature

Dong Ryeol Ryu, M.D., Joon Sup Yeom, M.D., Kyung Hee Chang, M.D.,
Sung Kwan Hong, M.D. Yoon Soo Park, M.D., Young Hwa Choi, M.D.,
Young Goo Song, M.D., Woo Ick Yang®, M.D.,
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The hemophagocytic syndrome is a disorder caused by
systemic proliferation of benign histiocytes with avid pha-
gocytosis of blood cells. Although this is an established
disease entity, early clinical diagnosis is often difficult.
The disease is known to be rare. The clinical and
laboratory characteristics of 33 patients with the infec-
tion-associated hemophagocytic syndrome were reviewed
which included previously reported 31 cases from the
literature, and 2 recent cases presented in this study.

The patients were 22 males and 11 females with a
mean age of 20.8 years(range 1 to 69 years). Ten patients

were associated with viral infection and seven with bac-
terial infection. The infection usually occurs in patients
with preexisting immunological abnormalities, but in this
study underlying illness was found in only 8 out of the
33 cases. The overall mortality rate was 63.6%, which is
a higher percentage than in other countries. Since the
clinical course can be fulminant, accurate diagnosis and
effective treatment are needed.

Key Words : Hemophagocytic syndrome, Infection-
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AL WP 2,030/mm’ (EFTF
S 4.3%), Hgb 9.0 g/dL, Hct
263%, P& 55,000/mm’ o], £ A4 o] gk
AL gloick @4 Adsid A4 Na 133 mEqL, K 3.1
mEg/L, Cl 100 mEq/L, total CO, 23 mEg/L °o]glen, &
A At A% BUN 11.0 mg/dL, creatinine 0.8 mg/
dL, AST 486 IU/L, ALT 330 IU/L, total protein 5.8 gf
dL, albumin 3.5 g/dL, total cholesterol 141 mg/dL, total
bilirubin 2.7 mg/dL o|2ic}. PT 16.7% (63%, INR 1.41),
PTT 57.6%, fibrinogen 105 mg/dL, FDP 1:20 (+)J2
w, ALP 1,707 IU/L, LDH 1,345 IU/L% %, iron 84 g/
dL, TIBC 217 pg/dL, ferritin 43,294 ng/mL%.2™, reti-
culocyte count 6.43%, haptoglobin2 105+$] o]s}gic}t. u}
olg]zol gt dA A oA+ Epstein-Barr virus 73}
early Ag IgM (+) 3 1gG (+) ©]9lx EBNA IgG (+)9]
9Jom, Cytomegalovirus, Herpes simplex virus, Varicella-
zoster virus, Parvovirus B19¢]] t3l IgM2 2% 24]o]gl
3 Anti-HIV (—), HBsAg (—), Anti-HBs (+), Anti-HBc
(—) 2o, Anti-HCV (—) ©]ich. ANA (), €A By
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microglobuline 2.7 mg/L o] 3 4 S,-microglobulin
L 6% pglolgieh M FEES F AA4 nodular
hyperplasia Z740]g1o, Q191 S| AR S A}
s ZedollAe 7S Sl So] &AL qlgle B
ol AR B4 w9 =d AL B4R
(sinusoid) & BAE QAL 1 el FAH
SR FAAE B AT 2 =
et (Figure 1). Wil A AJgst &
of, &, ol B A wigE A dAvidAl FHE FF
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Figure 1. Bone marrow biopsy section showing some histio-
cytes within the dilated sinusoid(Case 1).
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goluh AA 9] FenEe WA

7-IA|. A 153 oﬂoH 7«!/§].Al—

Tz gl WET 330/mm’ (3ET
49%, AEZF 36%, FHT 9%, SA 3%), Hgb 7.3 g/dL,
Het 20.6%, €43 24,000/mm’ o|a, & A+ pH
5.0, SG 1.015, protein 100 mg/dL, blood 3+ ©]%}

A AMA A% Na 138 mEq/L, K 3.3 mEg/L, Cl 105
mEq/L, total CO, 23 mEq/L o|gloem, & A3t AA
4+ BUN 122 mg/dL, creatinine 1.1 mg/dL, AST 154
IU/L, ALT 16 IU/L, total protein 4.5 g/dL, albumin 2.4
g/dL, total cholesterol 68 mg/dL, total bilirubin 1.4 mg/dL
o|gich PT 16.2% (67%, INR 1.36), PTT 86.9%,
gen 162 mg/dL, FDP 1:80 (+)gow, ALP 96 IU/L,
LDH 1,500 TU/LY3, iron 102 xg/dL, TIBC 175 pg/dL,
ferritin® 167,010 ng/mLgc} vlo]E 2ol thal &7 Ao
AE EBV AA early Ag IgM (), IgG (+) °lglx
EBNA IgG (+)o]glew, CMV, HSV, VZV, Parvovirus
B199]l Wit IgMY EF SAo|9l3 Anti-HIV (),

fibrino-
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Figure 2. Bone marrow aspiration smear showing erythropha-
gocytic histiocyte(Case 2).

20 Ex g U S 24

HBsAg (—), Anti-HBs(+), Anti-HBc(+) $12m, Anti-
HCV(+) °]3ictk ANAE 5401903, 8r-MGE 4.4 mg/L
gltl. ESR 6 mm/hr, CRP 8.52 mg/dLgIth. WUAA] A3y
g "l 2w, AY 3 o ik AT 58" T e
et F=zA =2 74 sinus histiocytosis &7 B
I E AR AT EF 94 27 Holve dAIEE
&

T leh(Figure 2).
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1985337 8] FfjollA] kel Fel|lHas =oldh=vA
LA E*H AR 3 sto] TAHSe hdebetar A7
© & 3lelle] FHlEash BlellA I 2619 4 2
Aol oA=L mbxslol AA Z4 AR £AS =
th. BEol|A 7#¥g IAHSE Henter 59 7|50 wla}A]
7]..-_E:lo] A7 FAFek o] e ZEFS oukdl

379 ol ALEE W, PaBsF (150,000/mm’

olsp, Hld (6111 I‘JP'Hg 11 g/dL o]3}, 6~14A]: Hgb
12 g/dL o]&}, A9l &} Hgb 13 g/dL o]}, A<l o7}
Hgb 12 g/dL ofs}) 3o wibzhiZ (4,000/mm’ ofe}),
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Table 1. Summary of 33 Patients with Infection-Associated Hemophagocytic Syndrome in Korea

El
Patient Symptom Hepato— Spleno- Lymph- Hgb WBC Platelet Coagu- Ter\z;?ltse*d Associated Reference
Number Age Sex Duration Fever Rash megaly megaly adenopathy (g/dL) (/mm® (/mm’) lopathy aminase infection Treatment Outcome number
1 20 M 20 days + — + + + 7.4 1,800 159K + + Unknown Conservative Died 6
2 42 M 20 days + + + + + 6.2 1,500 13K + + Unknown Conservative Died 6
3 42 M 25 days + - + + — 12.8 2,100 211K + + Unknown Conservative Died 6
4 24 M 30 days + - + + — 126 7,100 23K + + Unknown Conservative Died 7
5 41 F 30 days + + + - — 11.0 8,100 120K + + \VAY Conservative Died 8
6 9 M 30 days + — + + — 5.4 600 4K + + Unknown Conservative Died 9
7 6 F NAY + - + + —~ 5.0 40,700 20K NAY NA' Unknown  Conservative HD.* 9
8 25 M 5 days + + + - - 9.3 6,700 159K + + HepatitisB Conservative Recovered 10
9 6 M NAS + - + + - 5.1 4,000 17K - + HSV Conservative Recovered 11
10 5 M 10 days + - + + - 76 6,800 64K + + Rubella Conservative Recovered 11
11 20 M 20 days + — — — — 10.0 3,600 53K + + S.typhi Antibiotics Recovered 12
12 21 M 7 days + — + + - 10.7 3,600 43K + + S.typhi Antibiotics Recovered 12
13 18 M 5 days + — + + — 6.9 1,700 30K + + Unknown Conservative Died 13
14 21 M 10 days + - + + - 89 1,800 23K + + CMV Conservative Died 14
15 11 F 12 days + - — + — 9.2 500 94K - - Mycoplasma Antibiotics Recovered 15
16 3 F 10 days + — + + — 8.8 2,900 73K + + Unknown Acyclovir,IVIGIﬂ Died 16
17 2 M 30 days + — + + - 87 6,900 136K + + Unknown Acyclovir HD.* 16
18 23 M 10 days + — + + + 12.7 1,800 54K + + Unknown Conservative Died 17
19 54 F 30 days + - + + — 58 1,700 43K - - HSV Conservative Died 18
20 57 F 2 days + - - — - 8.0 7,100 18K + + S.aureus Antibiotics Died 19
21 M 7 days + — + + + 10.5 6,900 120K + - Unknown Conservative Recovered 20
22 5 M 14 days + — + + + 11.4 19,300 443K — — Unknown Conservative Recovered 21
23 15 M 7 days + - + + + 89 3,600 128K + + Unknown Conservative HD.* 21
24 4 M 10 days + - + - + 11.4 3,100 276K - - CMV Conservative Recovered 21
25 19 F 2 days + + + + - 46 5500 100K — + Syphilis Antibiotics Recovered 22
26 44 F 12 days + - + + + 9.0 2,030 55K + + EBV VIGT HD.* PR.|
27 25 M 90 days + - + + - 7.3 330 24K + + Unknown IVIG'”,CSAJr Died PR.|
28 69 F 7 days + - — — - 14.1 2,900 90K + + Tuberculosis  Anti-Tuberclosis Died 23
medication
29 35 M 60 days + - + + — 7.4 12,600 67K - - Tuberculosis  Conservative Died 24
30 4 M 4 days + - + + + 6.1 600 90K NAS + EBV Conservative Recovered 25
31 11 F 3 days + - - + + 5.8 2,730 74K NAS + Parvovirus Bjg Conservative Recovered 26
32 3 F 10 days + — + + — 88 2,900 73K + + Unknown IVIGﬂ,Acyclovir Died 27
33 2 M 30 days + - + + — 87 6,900 136K - - Unknown Acyclovir HD.* 27

"H.D. : Hopeless discharge, 'P.R.: Present report, *N.A.: Not available, "IVIG : Intravenous immunoglobulin, 'CsA : Cyclosporin A



Table 1. -continued.

Elevated
Patient Symptom Hepato- Spleno- Lymph- Hgb WBC Platelet R Coagg— Trans- Associated
Number Age Sex Duration Fever Rash  megaly megaly adenopathy (g/dL) (fmm’) (fmm’) lopathy aminase infection

Treatment Outcome Reference
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Table 2. Age Distribution of 33 Cases Infection-Associ-
ated Hemophagocytic Syndrome Reported in

FAE = 20 Ba gl S Sl 24

Table 5. Associated Infection in 33 Cases Infection-
Associated Hemophagocytic Syndrome Reported

Korea in Korea

Age group (yr) No. of cases (%) Organism No. of cases (%) (N=33)

0~ 9 12 ( 36.4) Virus 10 (30.3)
10~19 5 (152) CMV 2 (6.1)
20~29 8 (24.2) HSV 2 (6.1)
30~39 1( 3.0 EBV 2 (6.1)
40~49 4 (12.1) Rubella 1 3.0
50 or more 3( 9.1 VZV 1 (3.0
Total 33 (100.0) HBV . 130
Parvovirus Big 1 (3.0

" Mean age (yr):20.8 yrs Bacteria 7 21.2)
Salmonella typhi 2 (6.1)
M ] ] 2 (6.1
Table 3. Clinical Manifestation of 33 Cases Infection- yeobacterium tuberculosis ©.1)
Associated Hemophagocytic Syndrome Reported Staphylococcus aureus 1.3.0)
in Korea Treponema pallidum 1 (3.0
Clinical i . No. of %) (N=33 Mycoplasma pneumoniae 1 (3.0

inical manifestation o. of cases (%) (N=33) Unknown 16 (48.5)

Fever 33 (100.0)
Hepatomegaly 28 ( 84.8)
Splenomegaly 27 ( 81.8)
Lymphadenopathy 10 ( 30.3)
Skin rashes 4 (12.1)

Table 6. Underlying Illness in 33 Cases Infection-Associ-
ated Hemophagocytic Syndrome Reported in
Korea

Table 4. Laboratory Findings of 33 Cases Infection-
Associated Hemophagocytic Syndrome Reported
in Korea

Laboratory findings No. of cases (%) (N=33)

Anemia 32 (97.0)
Thrombocytopenia 28 (84.8)
Leukopenia 20 (60.6)
Pancytopenia 17 (51.5)
Coagulopathy 23 (69.7)
Elevated transaminase 25 (75.8)

BT AR H9e

Ades I F 21@1]1 AdES 63.6%3t

AT o]2F 717k 6dellA 7594 (Fadgk 219) ©l9l
WY A wkdo] BE ool SRtEa, 7S 2804]
(84.8%), B]ZTH 274 (81.8%), XA Zul7} 10¢]] (30.3%)
ag]a JiAle] dell (12.1%)ell4 Pt (Table 3).

mz ol 244 0¥ 326 (97.0%), PEAFLZ 28]
(84.8%), MET7FAZ 20¢] (60.6%), Lglx HATRALZ
o] 174d] (51.5%)ollA &= et B A oo HER
PT/PTTS ¢ig $5-2 zAslgion] % 33¢l|% 23] (69.7

Underlying illness No. of cases (%) (N=33)

Present 8 (24.2)
Steroid therapy 1 (3.0
End stage renal disease 1 (3.0
Liver cirrhosis 1 (3.0
Systemic lupus erythematosus 1 (3.0)
Acute Myelogenous leukemia 1 (3.0)
Myelodysplastic Syndrome 1 (3.0)
Tuberculous pleurisy 1 (3.0
Hepatitis B 1 (3.0

Absent 25 (75.8)

%)olA 2=,
=9t (Table 4).
3) &3 4 Fst

PaaAe] AL 256 (715.8%)0NA

Hlo]#] 2 Aglo] 1062 30.3% 5 XA, 1 Foll
Al+= EBV, CMV, HSV, Rubella, VZV, Parvovirus B19
ol A=Ee] A, Al A3k 7ol (21.2%)7F Havw]
g, I Folle
lidum, Salmonella typhi, Mycoplasma pneumoniae, Myco-
bacterium tuberculosis7} P& x]o] 99t} (Table 5).

4) 7|8 =g

% 33llF Exvioz sbRelt X8E W skt

Staphylococcus aureus, Treponema pal-
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W3k A4 A PRel 44 16 dglew), 34 24
4 wEst 84 olgd FETow sded ¥ AR
AS7h A2t 167k BaEglont A 2seleldE 714
Age WAY 5 Gi9let (Table 6).

S

3, AT 4, 3, H=ZAF, S, WET
4 TS Hole 3HAbEolA] Hloleis 3k
2 e =Z 1 (virus-associated hemophagocytic syn-
drome)o]”? H31El o]%, Escherichia coli®} Streptococcus
pneumoniae 52| At A3} A 4 7|AF A 53
BAE AT A vl glev, TAHS9
Qe vholglolr] 1 FolAE sl vholel s
o Srehis voleizmel b Be Aoz A ik
Wids a3l B AaEs AAAE 1T F ddd
7397 AA| 330|1F 174] 51.5%)E L = 104 (30.3%)°l]
A wlolf el FAEo] glglon] tiito] 2L ule]
g0l UeAE st BEEge e FAu
O 2 AU ZA ek SlofA] Mok HSH9l |1
Trrgol destelzt Az B =ReAE A WA S
+ EBV &4 A HHe® EBVASF A=AHAE A
o7 A7Egon, Fula Fule w9 dH A4
A s A A3ke Z2AE Tl EAA A
ol &7o] Yol oM Agkatel FaAle] wiAlE el
A Az B e

AL £7owe HIAT 4T, PTS PTTY A%
o] ¥dwx, ¥ A}AMY AST/ALTS] F7keh
g AMfr4a9853 FDPY F7t
Holz W dyhl SFo] i, SAHer 4
Az A ferritino] WAl F7lstar, G471 €A
gl &He] f,-microglobuline] @3] F7hgkcta 3} £
el E W8T 2 9 Y S Aol Traax 9
Z7PF &= 95, EX LDHSL ferritine] oJw| A F7}s]
o] Slglem, ZFull 19 4wzt Ful 29 FHA B
microglobulino] F7}=o] &= 2 IEE 4 YUt =
T A= B A3k #xlof| dagk ZAelw, fl=A4, 7k
HjAollA = 220w ARl =AFe Zrbt B
o, B FHelAE T ST} gslo] gla g7
SAZEE Kol WAAEE WAtz Fdho] 7hset
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et

AA7EA IAHSO| X8+ 7|AAS e =243 JAgay
ool i A2, F2711e] ol B BEY A2ol $HE
Folgton] hloleis AAGL W FEER, aE|n
2, IFN- @, IFN-y 8|3 AH|Z2o|E9} 742 wWAzAA &
Agetol & 4 glou} 7 oluldt WE HAG Eabt 4
Zxlo] AdA e}, HTolE podophyliotoxin  FEAIS]
VP-16 (etoposide)®@} -g2ko] wiod ZFgZEwl cyclosporin

3 olgd 4gH AR Aelh wws wph et
gy A=) e T d7vh e Jlow
AEH T FeElE A dutelH s AAE T4
o HEH AEE sglen, WY &S AL 7
T ek B A A FelleAe WY 2RERS 59
ZF AFsA WA bl g 3 vk 34y
Slor} st WaT aFel A%
B F oA Ane] Aol 3y
A el Fzgeel Agol e
cyclosporin A 250 mg< 73+ Folalyiz, 1€ EHE ¥
7aFe TA &7o] WHEE e} z7)dd Al
2 ARENE DL s

IAHS®] olF2& 9|5 3l Zf 734 F 3997F B
4 Xg W A X5 F 1~-8F ool I S
e Hgde wa) gery, T wde w2
A3t Augel 63.6%2 93 $R| wie] uls) i =

Sk, A4 Age] WARA ke ATE F el F 256l
SI% 28] vlsl gkovl, 74l g A% A% 4
e Helw BASE 97t dglort, WejelAl HAolA

S H: YTYASEES B4 2k 924 U vigel =
A7 A3 o] glomA olSel oJa dTekae] A
& uolwl, Moz mal, Aok JulEe W o
AZONE Holwm, wrdeld WAT 74xF, U $3
o1 W 2715 ol4g Helt Agteln), ob Agke] 37

Qo] Wzt BeATlo] Lhehbs A9 infection- asso-
ciated hemophagocytic syndromeo|z} 3tc}h. %2} 52 HA
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