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A case of hemophagocytic lymphohistiocytosis caused by
an Epstein-Barr virusinfection,
presenting with unremitting fever and rash

Seong-Beom Oh, Chan-Young Koh

Department of Emergency Medicine, Dankook University College of Medicine, Cheonan, Korea

Hemophagocytic lymphohistiocytosis (HLH) is a hyperinflammatory syndrome caused by excessive activation of lymphocytes
and macrophages, leading to cytokine storm. Infection-associated HLH is most common, and Epstein-Barr virus is the leading
triggers. Quick diagnosis is essential for starting the treatment before irreversible damage. We report a case of 16-year-old boy
who presented with unremitted fever, jaundice, and erythematous maculopapular rash all over the body. Investigations
showed thrombocytopenia, hyperferritinemia, hypertriglycemia, and the bone marrow biopsy showed hemophagocytosis.
Epstein-Barr virus antibody was positive. He responded to chemotherapy as per the HLH-2004 protocol and supportive
treatment, and was discharged without complication on day 17.
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Fig. 1. Computed tomography findings. Axial scan shows a small amount of pleural effusion (asterisks) and hepatosplenomegaly
(A). Corona scan shows multiple, nonspecific enlarged lymph nodes in the retroperitoneum and mesentery (circles) and ascites

(asterisks) (B).
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Table 1. Diagnostic criteriaof HLH (HLH-2004)®

Molecular diagnosis of HLH or the presence of
at least 5 of the 8 criteria:

1. Fever > 385
2. Splenomegaly
3. Cytopenia > 2 cell lines
Hemoglobin <9 g/dL (ininfants < 4 wk: < 10 g/dL)
Platelet <100 x 10¥mL
Neutrophils< 1 x 103/mL
4. Hypertriglyceridemia and/or hypofibrinogenemia
Fasting TG > 265 mg/dL
Fibrinogen < 150 mg/dL
5. Ferritin > 500 ng/mL
6. Soluble CD25 (soluble interleukin-2 receptor): > 2,400 U/mL
7. Low or absent NK cell activity
8. Hemophagocytoss in the bone marrow, spleen, lymph nodes,
liver or other tissue

HLH: hemophagocytic lymphohistiocytosis, TG: triglyceride,
NK: natural killer.

Pediatric Emergency Medicine Journal



AAZ perforin 5 FAAAAZE JEHA Z4ut
A Y drEAoF HLHE Aehst= Ao Ad
4612 ook 2 A7E ok, Bhd, #HE "
Asto| A A58 4= QAN Eo|E) T} AR FFE
oA HEE HxE > 10,000 xg/L2 HLH Athol o
gt MiztEe}l Eolmrt -2 90%2F 96% R oH, Kt diqf
AFME HEgE H% > 2000 pg/LE HLH Agt
EolA2l cutoff2 AAIFE"?, HHEL o FUA=
ojul7} lom 27| H2¥l s=7F 50,000 ug/L o4
oAU, 7] AR T HYd & Fa Fo] 50% v|THe]
HoE2 AMES 2T, 2 FHdA dgd st
6,107 ug/LZ A58t 7)o HLH 7Fed& AAT ¢
AAIL, A7 HFo] 9251 ug/LollA 2,000 pg/L v]gke
2 gasto] shsta o] vhEeS o & AA

HLH7} Jehs 9 401% AE7E kAo 2 AYst
A &S 7] Ao A&sA A5 E A& oF
. 59| o|A HLH7} A &of & w3t 71 A&7}
astog AE7iel Adoste] A=4 OE A ®ohe=
sty E3k o] gk HLHoA Yl
A4 AR7H dasto EBV d¥ HLHAIA
rituximabo] EBVE = BYZ L o} 7
Y 555 FYsHA ERlvtaL Eit‘f v Qleh, 2 FHd

A

l‘

l-ﬂ.%Hﬂ

O

o 2 mﬁ o l-N
O{N

B R A e

Zal5ta Q)

References

1. Janka GE, Lehmberg K. Hemophagocytic syndromes. an
update. Blood Rev 2014;28:135-42.

2. Asano T, Kogawa K, Morimoto A, Ishida Y, Suzuki N,
Ohga S, et al. Hemophagocytic lymphohistiocytosis after
hematopoietic stem cell transplantation in children: a
nationwide survey in Japan. Pediatr Blood Cancer 2012;
59:110-4.

3. OkabeT, Shah G, Mendoza V, Hirani A, Baram M, Marik
P. What intensivists need to know about hemophagocytic
syndrome: an underrecognized cause of death in adult
intensive care units. J Intensive Care Med 2012;27:58-64.

4. Imashuku S, Kuriyama K, Sakai R, Nakao Y, Masuda S,
YasudaN, et a. Treatment of Epstein-Barr virus-associated
hemophagocytic lymphohistiocytosis (EBV-HLH) in
young adults: a report from the HLH study center. Med
Pediatr Oncol 2003;41:103-9.

5. Chandrakasan S, Filipovich AH. Hemophagocytic
lymphohistiocytosis: advances in pathophysiology,
diagnosis, and treatment. J Pediatr 2013;163:1253-9.

6. Jin YK, Xie ZD, Yang S, Lu G, Shen KL. Epstein-Barr
virus-associated hemophagocytic lymphohistiocytosis: a
retrospective study of 78 pediatric cases in mainland of

Pediatric Emergency Medicine Journal

tlo rl o i)
=
o
[}

)
iy
of

o

N

4o

St

-y
N

LH-20040°] & 3}t e
rituximab& Fo3k% &
< =Ol AT, Aol A Ay st

mlohz
FUO_P_E

o,
ol-)l
Ow—r* ol

noeEE, o

> 500 pg/LE Ho|H, HLH
baAre 4340 A9

18 919 ot Poigor AEe Frlsof Tt

OfaH 2t A

& AR o] =23 3 olsiaAT §ls.

MEXH

B A o] =

10.

11.

12.

13.

Sl
i)
5}
»

i
=
ox
N
(o
flo
43
B
62
o
alfe

China. Chin Med J (Engl) 2010;123:1426-30.

Morrell DS, Pepping MA, Scott JP, Esterly NB, Drolet
BA. Cutaneous manifestations of hemophagocytic
lymphohistiocytosis. Arch Dermatol 2002;138:1208-12.
Henter JI, Horne A, Arico M, Egeler RM, Filipovich AH,
Imashuku S, et a. HLH-2004: diagnostic and therapeutic
guidelines for hemophagocytic lymphohistiocytosis.
Pediatr Blood Cancer 2007;48:124-31.

Janka GE. Familial and acquired hemophagocytic
lymphohistiocytosis. Eur J Pediatr 2007;166:95-109.
Rubin TS, Zhang K, Gifford C, Lane A, Choo S, Bleesing
JJ, et a. Perforin and CD107a testing is superior to NK
cell function testing for screening patients for genetic
HLH. Blood 2017;129:2993-9.

Allen CE, Yu X, Kozinetz CA, McClain KL. Highly
elevated ferritin level s and the diagnosis of hemophagocytic
lymphohistiocytosis. Pediatr Blood Cancer 2008;50:1227-35.
Lehmberg K, McClain KL, Janka GE, Allen CE.
Determination of an appropriate cut-off value for ferritin
in the diagnosis of hemophagocytic lymphohistiocytosis.
Pediatr Blood Cancer 2014;61:2101-3.

Kimura H, Hoshino Y, Kanegane H, Tsuge |, Okamura T,

29



Pediatr Emerg Med J 2019;6(1):26-30

14.

15.

30

Kawa K, et al. Clinical and virologic characteristics of
chronic active Epstein-Barr virus infection. Blood 2001;98:
280-6.

Chellapandian D, Das R, Zelley K, Wiener SJ, Zhao H,
Teachey DT, et a. Treatment of Epstein Barr virus-induced
haemophagocytic lymphohistiocytosis with rituximab-
containing chemo-immunotherapeutic regimens. Br J
Haematol 2013;162:376-82.

Li J, Wang Q, Zheng W, Ma J, Zhang W, Wang W, et a.
Hemophagocytic lymphohistiocytosis: clinical analysis of
103 adult patients. Medicine (Baltimore) 2014;93:100-5.

16. Parikh SA, Kapoor P, Letendre L, Kumar S, Wolanskyj

17.

18.

AP. Prognostic factors and outcomes of adults with
hemophagocytic lymphohistiocytosis. Mayo Clin Proc
2014;89:484-92.

Otrock ZK, Eby CS. Clinical characteristics, prognostic
factors, and outcomes of adult patients with hemophagocytic
lymphohistiocytosis. Am J Hematol 2015;90:220-4.

Oto M, Yoshitsugu K, Uneda S, Nagamine M, Y oshida
M. Prognostic factors and outcomes of adult-onset
hemophagocytic lymphohistiocytosis: a retrospective
analysis of 34 cases. Hematol Rep 2015;7:5841.

Pediatric Emergency Medicine Journal



