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A Case of Macropharge Activation Syndrome Successfully Treated
with Combination Therapy Including Etanercept

oun; €0 m , un d>oo m , wan; am m
Young Seok Shim', Hyun Soo Kim’, Kwang Nam Kim'

Laboratory Medicine’, Hallym University Medical Center,
Hallym University College of Medicine, Seoul, Korea

Macrophage activation syndrome (MAS) is a severe, po-
tentially life-threatening complication of childhood sys-
temic inflammatory disorder, primarily systemic onset ju-
venile rheumatoid arthritis (SoJRA). It is characterized by
pancytopenia, liver insufficiency, coagulopathy, and neuro-
logic symptoms. The clinical manifestations are caused by
the activation and uncontrolled proliferation of T lympho-
cytes and macrophages, leading to cytokine overproduction
including tumor necrosis factor-a@ (TNF-a). Methylpre-
dnisolone pulse therapy and cyclosporine A have made a
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considerable progress in the treatment of MAS. However,
the mortality rate remains high suggesting the need of an-
other therapeutic agent. Several cases of MAS successfully
treated with TNF-«
reported. We report the first Korean case of MAS success-

inhibitor (etanercept) have been

fully treated with combination therapy of corticosteroid,
cyclosporine A and etanercept.
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AAES MASE AgthEl 3hA}oll A etanercepts E3HaH
ZH|Zo]E, cyclosporine AS] HE& Qo g X5 A-F3t
ol % ZAQsrrol FRRAT ) s uolet.
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Bt 144] A 354 A7) whedo] AAo] mo)

S ol Jdste] 257 HAA 9 X8 Wgko} A
A oo} Hol] AR AP=]o] dAs3ct kA= 3
T A 7327 o] AJEE]o] 3Fof 2~33]4 40°Col] o]
= Hd S SR i3y 919 L85 olglil
, A, FES} oF AT F$(axillary area), F 2AF F
9l (inguinal area), % o170 FFo] AN AFL7F 2]
A gsiglont S 2AEA got 2 A skt B
Wl gl HAAellA wi™ T 3,790/mm’, P44 13.0 g/dL,
43 177,000/mm’ o] YL, AP T A7} 4% (erythrocyte
sedimentation rate, ESR) 54 mm/hr, C-3F-2-gl-ull(C-reactive
protein, CRP) 10.0 mg/dL (8- 0.06~0.76 mg/dL), aspartate
aminotransferase (AST) 59 IU/L (B¢ 5~45 IU/L), alanine
aminotransferase (ALT) 26 IU/L (34 5~45 IU/L)o] 3L
W i Al A= Aol odet dol, 4, i
23 HH g wF HAA A= 7 viSE A @k o an-
ti-EBV VCA IgM antibody, anti-CMV IgM antiboby, 7u}€]
2~ Q1A (rheumatoid factor, RF), 4343} (anti-nuclear anti-
body, ANA) 27 SA4olglth 4 Foll& 35 2~33]4
38~40°Cel| o2& W AEFEHNLeH, 7] 05~1.0
cm 3719 HERIRER o] Aol kAEt it < 78 A
A dof Aol M 2,830/mm’, P& 121 g/dL,
H 184,000/mm’e] 3, 4T 7 £E 56 mmjhr,
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Figure 1. A typical skin rash of macropharge activation syndrome
(MAS).
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C-HFS-Thl 147 me/dL, AST 205 TU/L, ALT 141 IU/L, =
2 EEZ4] A 7Hprothrombin time, PT) 13.9 ZA4 102~
120%), 352 EER Ze} 28l A]7Hactivated partial throm-
boplastin time, aPTT) 58.0% (4 26~37x%), ¥ B x=A
(fibrinogen) 612 mg/dL (44 154~448 mg/dL), ¥| Hal X
8| A= (fibrin degradation product, FDP) ©-4J, D-dimer 2.41
ngimL (B4 0~0.5 pgmL)ct 55 A 43tchs3dod 3t
Z<(bone marrow) &% 7 AH(biopsy) S Al Hs} o} Eol
471 Hol|A] ¢kghrh EHYERE X5k ¥ X 53gl o)t A
Wk HolA] kol 9 14Y A A=At

Y ZAAF 34 keZ A 7|17 417F ol 2ped Et
stom A Al EaF £ 5o Bol &7 glddet dl
W JE2 Al @Al BF AJ¥E vkt

J1EE: o] glda A= e, 715 Foll &

2

AR ZAF A2 9 24 B A= P9 110/70 mmHg,
wub 783, THT 203 /4, Al 39.3°Col AL 24
° " Ealodel AL 168 cm (75~90" percentile), BF-)
53.0 kg (25~50" percentile)o] At} FA WAL By A
A AANAE AA 3] ol F Aol wbzla) vl o]
A2 g w2 A N ] RhFigure 1), & 5 ©ZA
1~2 cm, & A=, & A4F FZHo] 05~1 cm A7 E
AA ARom, Zko] 1A wkx s}

AR A7 ) 2 Fo Aol A WE T 1,480/mm’,
A% 123 gdL, F4&3 126,000mm’, FETF A7} £5
= 42 mmjhr, C-¥F-&<k 102.8 mg/L (34 0.8-7.6 mg/L),
AST 2,555 IU/L, ALT 1,575 TU/L, B4 &4 & 4 (lactate
dehydrogenase, LDH) 5,300 IU/L, A A|4k(triglyceride, TG)
161 mg/dL (B 40~150 mg/dL), PT 12.2 2, aPTT 34.6

Figure 2. Bone marrow aspirate smears of a macropharge acti-
vation syndrome (MAS) demonstrating hemophagocytosis (arrow)
(Wright stain, %1,000).
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2, fibrinogen 602 mg/dL, FDP %¥4], D-dimer >4.0 1g/mL,
2] €l (ferritin 29,970 ng/mL (4 7~ 140 ng/mL)o|Qic}.
HRIARMAA: FH - 55 3o S F3sE 34 wAA

AA, B g 285, B4 2874 Bo] &7
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ow FFFAAA A E A A Al E (hemophagocyte)
=] o] (Figure 2) MASE ZIghslal vl Ag|2o|=
7 2 ¥ (methylprednisolone pulse therapy, 30 mg/kg/day, max
1,000 mg/day)& 397+ AAsk3ieh. 39 7He] ZH|Eo|=
ALY ¥ 49l 5% AT = 747 ZHl 20| =(predniso-
lone 1 mg/kg), cyclosporine A (2 mg/kg/day), etanercept (25
mg twice a week) 2 %] E3}o] T] o] o gla, u]F-e] W
A A, "HZA 27 B4 5 T4 EAEG 4L 1L
A FA Uz A AT WP 5,610/mm’, DAL 113
g/dL, E2&3 216,000mm’o| 2, HIF A7} £5 18
mm/hr, CRP 5.9 mg/L, AST/ALT 53/370 IU/L, LDH 399
IULE AAE TAs0] i) 8dA) =gl o 5 =+
A el afE FRE A &8 o, FEA,
45 B 55, e £5AR 5 B Shel W
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Table 1. Cotemporary classification of histiocytic disorder (5)

Disorders of varied biological behavior
Dendritic-cell related
Langerhans cell histiocytosis
Secondary dendritic cell processes
Juvenile xantogranuloma and related disorders
Solitary histiocytomas of various dendritic cell phenotypes
Macrophage-related
Hemophagocytic syndromes
Primary hemophagocytic lymphohistiocytosis
Secondary hemophagocytic syndromes
Infection-associated
Malignancy associated
Rheumatic-disease associated
Other
Rosai-Dorfman disease
Solitary histiocytoma with macrophage phenotype
Malignant disorders
Monocyte-related
Leukemias
Monocytic leukemia M5A and B
Acute myelomonocytic leukemia M4
Chronic myelomonocytic leukemia
Extramedullary monocytic tumor or sarcoma
Dendritic cell-related histiocytic sarcoma
Macrophage-related histiocytic sarcoma

gl (1). 19931 Stephan 52 o] Z37& MASE=
Sol &2 AlReIAct (). 19974 w]= =F 5 33| (Histio-
cytosis Association of America)oll4] A|Qkgt E-FHoll (5) uk
29 gFeH2] =3 (hemophagocystic syndrome)s tHA] A
E9} ¥ % (macropharge-related) 224 A3k histiocytic
disorden) &2, ZA| A 3-& 7154 (primary) ¥} S
¥+ HF-2-Ad(secondary or reactive) 22 -} th(Table 1).
A HLHE 4944 94 14 e Ko, 72 o
o}7]el] Bk x]o] Y ol] A 4 = XA 4
glolt}. b4 HLHE 243, A5, Folels Ak 3
Hslo] whAskel. MASE A% wi, $44 HLH % 7wk
E] 2 A3y} o335 (theumatic disease- associated) 73 -2 Al
ghelAte AR AAME (1) FubEls AskEar ofyzt
Kikuchi ¥ #} Kawasaki " 233 oh& 24 54 23k
oA = MAS7E 3 dl7b gl7lell (6,7) MASE A
HLH®} 22 7fd o & olal|® = At s}Aut o] o}
vlE 27] MASE gk F3]31 Kikuchi ¥ ¥} Kawasaki B 2
2 29E 7HAE vk MASE Y7 B E Kol
L, o]= ARA = B 753l

3] Fulel L Hololl4 MASTE SoJRAS}F 9dE]o] )
ERLEAL, SoIRA BHAtollA] =2 ol3hs, AdEe Fo3 9
Qolrt. &]=9] Aol sl 3% 95 7]ollA] SoJRA
S T o7 A7 AT} 6.7%] A A MAST}
WAYEATE (8). SoJRASH ARkl MASe| 7% W o] o=
74T FollA = Wb 7hsslo] B dAel A SAAe & v
el 4= 9lar (9) AAo]= SolRA Fhell Foll HEANsII v
B3= 949le} (10). SoJRA $HAtell A MAS 4 29lo &
= Cl.k%(aspirin, NSAID, gold salts, methotrexate, etanercept,
anakinra), 7+d (Ebstein-Barr virus, varicella, parvovirus B19,
salmonella) 5-o| At} (1,3). ¥ FallollA 2hAl= W] Aol
B F4 glo]l MASE W33t SoJRAE AZHEch

MAS®] Wl Azl obd & d#A YA o}t A4
243 wlold glZ 9 A Zof A et BAF tumor
necrosis factor- @ (TNF- @), interleukin (IL)-1, IL-6, and inter-
feron- 7 52 Aol &7} (cytokine)@t & w o] glek (11).
Z7H AolEgiele g Qlall 1, ZHIEd, =AW Z,
d, FFAEA ol F T T4 HEF LT
a3k, o Aoll, YT A S5 4, 1F54A
59 AA &7 o] vrehdrl. 24 (primary) HLH
o] perforin A ALe] FAH o] E perforin A o] 7+
o] MAS7F i & = Qlel (12). Perforine 24 3kl
A 2ol A EH|E = AlE5A gl g 2] vlo]e] 2ol 7+
A5 AEE AAsE QT st 2T FA o= Hod
gke}. Perforin v HEZTFE AS5HE 24 FHE §A
3l] interferon- y & 73 Aol EFIQI0] A& 02 Fu|y]
ol AAZE &A% At

MASE Zot7] A4l 5 Aot} i x7]ell= o
I At 27] X871 A5tk 53] SolRA &ALl
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Table 2. Diagnostic guidelines for hemophagocytic lymphohistiocytosis: HLH 2004 protocol (3)

The diagnosis HLH can be established if one of either 1 or 2 below is fulfilled
(1) A molecular diagnosis consistent with HLH
(2) Diagnostic criteria for HLH fulfilled (five or more out of the eight criteria below)
(A) Initial diagnostic criteria (to be evaluated in all patients with HLH)
Fever
Splenomegaly
Cytopenias (affecting=2 of 3 lineages in the peripheral blood)
Hemoglobin<90 g/L
Platelets < 100x10°/L
Neutrophils < 1.0x10°/L
Hypertriglyceridemia and/or hypofibrinogenemia:
Fasting triclycerides =265 mg/dL
Fibrinogen<1.5 g/L
Hemophagocytosis in bone marrow, spleen, lymph nodes
No evidence of malignancy
(B) New diagnostic criteria
Low or absent natural killer cell activity (according to local laboratory reference)
Elevated ferritin (=500 mg/L)
Soluble CD25 (i.e. soluble interleukin-2 receptor)=2,400 U/mL

The diagnosis of hemophagocytic lymphohistiocytosis (HLH) can be established by one or both of the criteria described in the table.

¢ 431 vhEEvhE MASTE Wi st AQIA] 7hed, <kAl sporine AE X| 53} o} AL oll7F Qhdar, A Ay
Fago 2 Qs ZQIA FHHo] 4A] ¢k} wheha] Z7]o Al Z7]5E] TNF- a7} #oidho] &4 9l7lel 27|15
N85 AR A e, AHERAD F ShEX MASE etanercepts 7ol W& Qo E X 533t
aefsle] AASHA $hAte] S-S WEela 4 W MASE AU  dom HFHQ] X 5ollx B3}
A, ferritin, 7+E 4, SA AW, LDH 594 MASE AA s} 3 AgEo] 8%l 015”1‘:]’ 10). AFJAZE Zt A,
= AAE goldof ghrh(Table 2). =3 Z7|oll= FFA Ak b7 E4, Ak FAT 4, BHS Al F
Aol A = :rLELél%"] WA= A i’%’% 71 Wil (5) FAA £4o] °ﬂ—r°ﬂ v oJgks m X Ao g o4
A7 e} AALZAS FEH o E Aeksl= Zlo] o3 1 St o]# 3t dAlFR1A7}F A& wll Z7]ol etanerceptE
c}. W&Folste Zlo] 1= 4 Ak Etanerceptol] thih
MAS X 52| 3l x7] wgaF ~g| o]t X Folr} PR3 Z] o] glE]o] YA grot Foi7|7kat Fof A EF
719l Ante] gAtoll A 1§kl AH| o= thE gk o] gko ' AXxojof & Ao AZHr]
© 2 MAS7} X 25 9che Bavt 9ot (10). 282k Ful
£ m o Z 2 E e (intravenous immunoglobulins, IVIG), cy- Lol of
clophosphamide, &7}F323}k< (plasma exchachange)¥} etopo- MASE Z71Act3}t X 57} F93tAuE JA4stA] gko
side, cyclosporine A Go| o|x} FAZ A-g=H 4 vt o Zckslr] 5 Aotk X 8oE & dg=EA =
Cyclosporine A® /&54o] AstAY, 2d 2o =-A8) do] ALE ALY, Frubel 2 7]#] Agkol|A] 3HAL7] ofshE

d MAS®] X goll 2371 JFE et (13). MAS ZhAtell A 7370l MASE 9|4l Hotof dhe}h. AR5 MASE A
TNF- a7} =ob#] Qi (11) W] A2 7|F o Z o] Ao]E = Aol A I EE]I2HEO| =, cyclosporine A2F §F

71elo] FAH &S Fd3l etanercept7} EIH Y Zlo] Al 7] 5E] etanercept F71sto] X 538 3hALE A3t
g Havb A&H o2 9l9dth Prahalad 52 58 24 t}. o]& AAN7ZA &#X MASS] W e A 7] Kol £
o 98l wgepel selzol=sl WM BAolA ew b AR AZELT o A mAo] AYRA skol olol
nercept® X goll AFRFE Hasdd 9. 2 ¥ sk At ed e A4Hch
Makay 52 183 ~®|&Z0]=9} Cyclosporine A X &2
IAE HolA gk= MAS 2HA}ol| A etanercept X| 52 A5 EZnEs
3 A E skt (14). A= o}&7EA] MAS $H 1. Hadchouel M, Prieur AM, Griscelli C. Acute hemor-
2ol A etanercepS A8 B glgich B Zao = rhagic, he.:patic, afu.i neurol.ogic mani.festat.ions in juvenile
Lol AT S5 AR A el o OO i poibl laionip (0 dgs o
closporine A} ﬂ”ﬂ 2778 etanercepts AH-&3tleh. 1 2. Athreya BH. Is macrophage activation syndrome a new

ol f+= AAEL FA o MAS 3HAE AH|Z o] =2} cyclo- entity? Clin Exp Rheumatol 2002;20:121-3.
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