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Two Cases of Severe Fever with Thrombocytopenia Syndrome Manifested with
Hemophagocytic Lymphohistiocytosis Successfully Treated with Steroids
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and potentially life-threatening tick-borne virus disease in Korea, It
can be presented with hemophagocytic lymphohistiocytosis (HLH) as
severe complicated cases, Here, we report two cases of SFTS

Kyungpook National University Hospital, associated HLH patients fully recovered with steroids and conservative

130 Dongdeok-ro, Jung-gu, Daegu 41944, Korea treatment, even though they had high risk factors of poor prognosis,
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Lo, gl 82 W Bkl WAET, ofF 1A
Hozho] Asslo] 234 o) Yelsto] AlRe Aol
a7 745wl odo) Aol 1) EiRle

W A FHA 5= 99t 103/62 mmHg, Wt
493) /1, A& 37.2C, TFF 203] /30l 94*4
BE shen AA HAbE Selade gtk ¢
GA Al FEFA AL A white blood Cell
(WBC) 560/uL, absolute neutrophil count (ANC)
270/pL, hemoglobin (Hb) 11,7 g/dL, platelet (PLT)
52,000/pL, aspartate transaminase (AST) 765 IU/L,
alanine aminotransferase (ALT) 211 IU/L, creatine
phosphokinase (CPK) 360 1U/L, lactate
dehydrogenase (LDH) 1,376 IU/L, ferritin 33,697
mg/dL, blood urea nitrogen (BUN) 13.4 mg/dL,
creatinine (Cr) 0,84 mg/dL, c-reactive protein (CRP)
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0.31 mg/dL, procalcitonin 0,241 mg/dL, triglyceride
195 mg/dL, fibrinogen 211 mg/dL, D-dimer 13,98
ug/mL, NK M EZ&A % (nature Killer cell activity)
21.3%0] S, 2WAPE Sola gigle

soluble interleukin-2 receptore] ozt 7&*]—%
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A3 gk,

AN o g AlgYdt Epstein-barr virus anti-viral
capsid antigen IgM, human immunodeficiency virus
(HIV) antigen (Ag)/antibody (Ab) %
Cytomegalovirus 1gM, hepatitis B/C virus, Oritentia
tsutsugamushi Ab, Leptospira Ab, Hantaan virus Ab
9 nasal swab influenza 7AA}F 25 &4 &4do|9ih
A7 HA A C3/C4 48/26,7 mg/dLE C3 THAE
Holu} o]9] antinuclear antibodies (ANA), anti-
neutrophil cytoplasmic antibody (ANCA) ZAA}e]| A
5 A ol &5 dAitstdEE o (computed
tomography, CT)el[4] 3 de}79] PxHFo]
g e, oje] B CT B A Z253k3Al A
Solarde ek AAEFHT ey A BEA
SGAA 2 meropenem FAF % doxycycline A
382 e g7 RABRATFANA Pl
AMZ 2 real time reverse transcription polymerase
chain reaction (PCR)S %3 M segment
glycoprotein N/C (Gn/Gc, 22,91 cycle), S segment
nucleocapside protein N/nonstructural protein
(N/NSs, 21.07 cycle) gene?] viral RNAE S3£35}o]
SFTS7F &2 =3t g9 1940+ S528s
#HEe7] et TFHAAS AP A,
ZrAA N AXEA F<=(hypocellular marrow)
2 GFE 2 Z (22 histiocyte 13.3%, Fig.
1A&B)S Bglon, 20049 HLH Aek7|Fo)] uwha}
38,5C o] ¥ 4T 7HA A A ferritin
37, 850 14 8% F 148 D5
iAo 2 HLHE ARSI,

0]¢] 59 H—Hﬂ dexamethasone 5 mg A2 547+

Folatglon o] F o4 2 FxIFAESFTL

7738} =)o prednisolone 15 mg/U & FraFate] 37k

Fol & FAsAT. 2H R = A 777 ot

Sds 723 %" flen 24 94 24750

| EEAT F 25 o4 ZIE 5 E]%J_ Sl o] %
J _

22 A Aol A WBC 4,970/pL, ANC 2,950/uL, Hb
12.4 g/dL, PLT 279,000/uL, AST 20 1U/L, ALT 17
IU/L, CPK 55 IU/L, LDH 174 IU/L, ferritin 82
mg/dL, BUN 18,3 mg/dL, Cr 0,74 mg/dL, CRP 0,05
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Fig. 1. The smears of the bone marrow aspiration show multiple histiocytes with phagocytosis. (A) A bone
marrow aspiration of case 1. The histiocytic hyperplasia and hemophagocytosis are observed. (B) A bone marrow
aspiration of case 1. Activated histiocytes containing myeloid precursors (arrowhead) and platelets (arrow) are
observed (C) A bone marrow aspiration of case 2. The hypoplastic bone marrow is observed (D) A bone marrow
aspiration of case 2. The histiocytes with phagocytosis of red blood cells are observed. Wright Giemsa stain, x
200 (A,C), x1,000 (B,D)

mg/dLZ 43 9 7 E45], 2§54, LDH, 7o, "awt 7k} glo] A9 wth
ferritin 42| 7} 3] %5 T} (Table 1,2). e 2A 28 A5 I 113/68 mmHg,
wuls 583] /8 A& 35.8C, &S5 203]/E0]t}.

S8l 2 oxe WE sgon, AA AU gl FaEo
ARem 1 ofo] thE o] FIE dHEA skt

BAAE 824 FAR AT ow ndge]l g G ARG T2 IAA el WBC 2,210/,
dom g 23 ARE BE MA 2 49 ARE ANC 1,840/pL, Hb 12.1 g/dL, PLT 63,000/pL, AST
A7t Ak Fol gtk 2 WA o= 135 1U/L, ALT 47 1U/L, CPK 225 IU/L, LDH 671
AR goy dol A% AP WEF UL ferritin 2,141 mg/dL, BUN 24 mg/dL, Cr 0.8
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Table 1. Basic characteristics of reported SFTS-associated HLH cases

Case 1* Case 2%
Age (years) 73 82
Sex Female Male
Fever (C) 38.5 39
Rash - -

. . Both supraclavicular,
Lymphadenopathy Right axilla right external iliac & right inguinal area
Splenomegaly - -
Hemorrhage - -
CNS symptom/sign - -
Gastro intestinal symptom/sign - Abdominal pain, diarrhea
ICU care - -
Outcome Recovered Recovered

* SFTS virus was confirmed by RT-PCR analysis. CNS: central nervous system.

mg/dL, CRP 1,28 mg/dL, procalcitonin 5,913 mg/dL,
triglyceride 93 mg/dL, fibrinogen 248 mg/dL, d-dimer
24,76 ug/mLo|%lt}. NK cell activity®} soluble
interleukin-2 receptore]] thg+ AAR= A 33}FA] 29T}

FHAAF HIV Ag/Ab 2 hepatitis B/C virus73A},
Oritentia tsutsugamushi Ab, Leptospira AbZAY
S4J0] gl 3l Hantaan virus Ab (<1:200) %4
stolx} Al1=E37 28 Y (hemorrhagic fever with
renal syndrome, HFRS) 9] 44524 2 AAAMY
i 27 glo] SI%A gl Be Aoz
aHEAT A7PASAAME C3/C4 40.8/38.12 C3
Zj]'_/:\_ _/J\_Z‘j EO]L]' o]9] ANA, ANCAZA} 25

U(pseudomembranous colitis)
3t Al&8 Clostridium difficile toxins
AQ‘r B AA} 2 Clostridium difficile toxin B gene
PCRAAMY B% &Aoot QA FAH A A Thill e
2+ $15903, & WA} Ak SHolEA) it
AT U2 7] A 32 A 2 piperacillin/

tazobactams FAF stgon JA7 7 = 49
727k A%slo] 49 4] BN Adshet

FAAAbl M A A 2]

=< (hypocellular marrow) 2

Y73 2] (hemophagocytosis) (3227, histiocyte 2.8%,
Fig. 1C&D)7} SRl=|Qiet. &, ferritin $71, &
A 2702 2004 HLH J97|E 8744 & 3714
1R BEEYT AR HIHE AT 39,
do] A&Eo] AP FAA W& ﬁv‘ﬂ &3
9 (Positron emission tomography-computed
tomography, PET-CT)o|A 5 <4 ¥
gl gkgton, #HHol FHkEo] 9o
FAAAEE A& 74 A A7l
ol MZ2 real time reverse transcription PCR&
A83] M segment Gn/Ge (26,14 cycle), S segment
N/NSs (24.66 cycle) gene?] viral RNAES S35}
SFTS7} &2 =1

A 34 HE dexamethasone 10 mg AF=E
40 Follglom 54 9 WolAne 38 wol
prednisolone 30 mg ATE Z%sle] 1047 £
skt 27 AL7IRE &<t g-rﬂv 3|5 g Z”‘o}"]
sA50 AT o F 57
oo HY ol wF predmsolone 5 mg 4
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7rekste] Fof3l )l prednisolone 5 mge dFA
Fo ¥ 593 FAE flo] 2HEZOEARS
Faspc An 22 % w2 WBC
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8,930/uL, ANC 5,850/uL, Hb, 12.1 g/dL, PLT
231,000/pL, AST 18 IU/L, ALT 20 IU/L, LDH 220
IU/L, ferritin 75 mg/dL, BUN 25.3 mg/dL, Cr 0.76
mg/dL, CRP 0,36 mg/dLZ 143 9 7Faih4%],
LDH, ferritin X7} 3 E=HJ 1 @ w7}
S AE A (Table 1,2),
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receptorel] st HA=
oM]-x—] o7 HLHE 7 E,zij]
1 50,000 ng/mL o] &
WA ferritin 71 2 F5
kL, 714 Q%XV?}
NKAEZ A9l W dAx
interleukin-2 receptoroﬂ gk Are Al E A
%3t o PET-CTHA A B e mivky A%

k) o} azie Selssic

SHAZ AL HLHS} SA Pgops 2 aAbaste

B Zdo #AE =% dA SFTS virus PCR - B F 7] o] T35 #9 &A4dA HLHE

AARE Fdte] SFTS7F &4 =L, Fa-19 4, oiete] g7l &2l Al 3-570 ollfe) Id7|EE

2004 HLH & 7] 87FA] & 38.5C o3 g,  ®iEshs 457k sl sle & L, S5

o g 74 ferritin S7F 9 FFAAY hemophagocytosiss= 7%, £9% Frlg|~ 5 ¢ =2

4712 717 &3t @A soluble interleukin-2 Ao = Yebd F & 1] FolHel ddo=z

Table 2. The laboratory results of reported SFTS-associated HLH cases
Case 1 (F/73 yr) Case 2 (M/82 yr)
Laboratory test (reference value) - - - -
Pre-steroids ~ Post-steroids Pre-steroids ~ Post-steroids

White blood cell ( /uL) (4,800-10,800) 560 4,970 2,210 8,930
Absolute neutrophil count ( /uL) (1,900-8,000) 270 2,950 1,840 5,850
Hemoglobin (g/dL) (12-16) 11.7 12.4 12.1 12.1
Platelet ( /uL)(130,000-400,000) 52,000 279,000 63,000 231,000
Alanine aminotransferase (IU/L) (<41) 211 17 47 20
Aspartate aminotransferase (IU/L) (<40) 765 20 135 18
Lactate dehydrogenase (IU/L) (<250) 1376 174 671 220
Ferritin (mg/dL) (30-400) 33,697 82 2141 75
Blood urea nitrogen (mg/dL) (6-20) 13.4 18.3 24.0 253
Creatinine (mg/dL) (0.7-1.30) 0.84 0.74 0.8 0.76
Sodium (mmol/L) (136-145) 135.0 141.0 135.0 139.0
Potassium (mmol/L) (3.5-5.1) 4.0 42 42 4.0
C-reactive protein (mg/L) (<0.5) 0.31 0.05 1.28 0.36
Procalcitonin (mg/dL) (0-0.1) 0.241 NA 5.913 NA
Triglyceride (mg/dL) (<200) 195 NA 93 NA
Fibrinogen (mg/dL) (200-400) 211 NA 248 NA
D-dimer (ug/mL) (0-1.0) 13.98 NA 24.76 NA

N/A, not available.
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Wolel 2AsHA 218740 tfsh el A7 Aark
glout, vholel2: 719 #4710) LhERFE Afo]E712]
FEH| (cytokine storm)7} APEES] FH Hlo] H
Aolg} Azta Qrt(3]. & FHlES 3] HLHE
4l SFTS 7F9oll A cytokine storm & H|AFo]| A
w7} 4% AR (immune-mediated platelet
consumption) 9] Z&d| &3/} = Aoz 47
2HEO|E Z7] AR} AR dddE Y o5
VHES L A Lol b3l Aoz
ARE, olB B 27 d¥e] BAS 4
2HZolE g ¥ HEZH A8 gorn ﬂ%
7hsd Ao AZEY Yoz ¢ B dAES
oz & oA 2 Byl s Zlog AR Ho)
o34 HLHE R4 (§34, 7154)e A2
A2, solslagaolt by 597 Aol
45 WAAAL FPRAS ApoEobel
g fustel 24¢ FuaH 2dzolE o
Ha Feblz Amah AgoltHe, ol Ade
A} ool A God A Aol 2

515 3 HLH«I PP BAS B A

2ol v] Sol#Ql SdelH Ak AdME = o
HeTHas ek 1 9] I EagAe] e 5
o SolAel £1o2 wsirt(o]. wehA, SFTS
FPA710] 49 7EH 1NE7HAE 7 04a5S 59k
AR o M= SFTSH 94 HLH g1t 7 A=
st A5AQ FedA ) T8 AW A1

AP ol FolAfoF & Flo 2 Al HTt
2 252 SFTS At Alel] HLHZ} 87 Hghs] o]
FAAFY, Frpo] AR §lo] 2HEE B
h=i

SFTSO|gt &77} l= Fufo] g A=
o v *J w3 gletol. A8 a3& 7]ﬂ1°}tt] Rkl

TEo] 9o HT 7o W= ribavirin
tracyclmeol SFTS $HA oA &S Z71=

7};41;} FA] ¥sto] ¥ % wirh 91a1[9], ribavirin
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2|5 A Ao FISAFETRe] o] glrks Bl ISIcH3|
SFTS @5 7rdel A%, 2AREo] 30%0l o]2w,
HLHE %8kl SFTSE |A}&0] 40%0]] o] 2= Ao =
orel 4] QrH10]. o} 7}A SFTS #& x5 &7} o)
et it o] -tz vl A7 A7) 9l 5
A A8t BE351e], 20160l LEH ) SFTS
AeARel= 2 zol= A57F kA<l SFTS
A58 FHHA skt sARE 2 FelA | HLHE
T PR Holm AR SFTS Ao A=
%7] 2HZ0|E o7l SFTS A& oF 4 HEE

F7kl mgol 9 5 98 A0E s, oo the
F5 271409 A7k BaF Aol
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