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RIFENG A B RIGAERE R R (SITA) 14 4], NI (KD ) 5 fIRIZ5 4640405 (CTD) 2 i, &4 MAS 1Y
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Clinical and laboratory features of macrophage activation syndrome
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Abstract: Objective To study the clinical and laboratory features of macrophage activation syndrome (MAS) at
the early stage of diagnosis, and to explore a method for early identification of MAS. Methods A retrospective analysis
was performed for the demographic data, clinical and laboratory features, and treatment outcomes of 21 MAS patients.
Results  Of the 21 MAS patients, 14 had systemic juvenile idiopathic arthritis, 5 had Kawasaki disease (KD), and 2
had connective tissue disease (CTD) as primary diseases. The median time of MAS onset was 19 days. The KD patients
had the shortest time of MAS onset, while the CTD patients had the longest onset time (P=0.009). The top 10 clinical
symptoms were fever (95%), rash (86%), lymph node enlargement (67%), hemophagocytic phenomenon in bone marrow
(63%), pulmonary disease (62%), serous effusion (62%), hepatomegaly (52%), cerebrospinal fluid abnormalities (50%),
central nervous system damage (43%), and splenomegaly (38%). The median of hemoglobin level was lower than the
normal value. The medians of C-reactive protein level and erythrocyte sedimentation rate were higher than the normal
values. There were significant increases in serum ferritin, glutamic-pyruvic transaminase, aspartate aminotransferase,
lactate dehydrogenase, and triglyceride. The median of fibrinogen level was lower than the normal value. There were
significant increases in D-dimer, interleukin-6 (IL-6), interleukin-10 (IL-10), and interferon-y (IFN-y). Of the 21 patients,
20 were improved and discharged. Conclusions  If patients with rheumatic disease have persistent fever, hepatic
dysfunction, coagulation disorders, multiple organ impairment, significantly increased IL-10 and IFN-y, and a persistent
increase in serum ferritin, the development of MAS should be considered.
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L W 20 it 35 L 25 5 ( macrophage activation
syndrome, MAS ) J& — Fl 4k A& T KU 14 % 0 19
FLAG W e B0 AU (0 9 0 Y, BETS AT ks
20%~60%"", FeH I K& T4 B R AR kT
& ( systemic juvenile idiopathic arthritis, SJTA ) B¢l A
Still 5 ¥, HR LTI ( Kawasaki disease, KD )
AR G 21 3R JE (systemic lupus erythematosus,
SLE ) ", SJIA-MAS K 42 % 2 10%, SHA & I .
I R MAS 1) % A 58 309%~40%", MAS [ 3 %2
I R AE AL FE e 2 4 I 20 s/l Ik L2 25
IR e . B I ) i B AR R AR 2 R
GiE, DB REnEm g A U,

MAS Gl , FET- 3 o (HIT IR R ],
WA MAS B8 S BF 2 W25 714 M 093397, JET %R
AR 8% Fe A ML KL, MAS iy RS AR
WEZ, HIE, MASIGRIKS rEECR, =5
PERIG R AN SC B0 AR bR, 24 v JCHUB AN R 2 1k
P2 WrbRiE, FRZWEEE R

ARG BEPE 43 BT 21 41 MAS £ L2 Wi 4714
AYIE IR A S B Z AR, PRZRAEAS PR MAS 1Y
AR SE B 2 FRAE ;I 45 MAS BUILRYIR YT A
4, DIF4R MAS ARuizin B .

1 ARSI

1.1 HRIH

2010 4F 1 H % 2016 4 6 H #i 7T K 24 &
SR EILEERZHW 21 64 ~HE 14 %
(AR 7.05 %) 1) MAS B LA ABFsE, H
1 SJTA-MAS 14 i, KD-MAS 5 fjil, 4% 4§ 20 40 955
( connective tissue diseases, CTD ) 531 MAS 2 4],
SJI-MAS F1 KD-MAS (%) 2 Wr 2 & 2005 4 Ravelli

Jit SITA-MAS 2 WikrifE ™, CTD-MAS 12 i 2 I8
2009 4F: Parodi it SLE-MAS 2 WikrE . MAS J697
Z R OLBERERISW SGE)T R IR (—) ) 1
1 2004 AEWEIM AN LE S HEIRYT T s
1.2 HRE

WS 21 4] MAS FULAYIR AR GORE, Bah Hlf R |
SRR, DLSGRYTAEE A
1.3 FitZESH

K H SPSS 13.0 Ak A T8 b B . AR IES
T OB A A g (JER) Fom, TR0 R
LB HRER . Giitaf ek i i a6 56 A %
Kruskal-Wallis ¥556: . P<0.05 22 RA501H %5 X

2 #R

2.1 MAS &)L —EMN
2010 4F 1 A 2 2016 4F 6 A Wl [H], 12 Wiy

MAS B 21 51|, Hrr SJTA-MAS 14 5], KD-MAS 5 {4},
CTD-MAS 2 ] (35IR G5 PELE 40 40 200% 5 IF MAS
LB, KR gsa 2 G IF MAS 1)) 5 55 13
B, 2 8 B, B it il 2= IR GE T X
(P=0.383) , SJIA-MAS 14 i, 5 8 {5, % 6 i,
B2y 7 e 0 22 S5 TR i1 B L (P=0.791)
5 fi] KD-MAS 4 >4 5 ¥ 2 ffi] CTD-MAS ¥y &
PEo 21 4] MAS B LI A7 AR08 7.05 %, /b 4
™~ H. & K14 %; SJIA-MAS, KD-MAS. CTD-
MAS 3 41 [i] () 4F- % 25 % G i T 247 L (1'=4.294,
P=0.117) . 21 ffl MAS & 4= 1y B 18] b 9 2 19
3~165d, HfiEfE 19d, 3 246 L KD-MAS % &
et CTD-MAS K AFM (1=9.369, P=0.009 )
W3R 1.

R 1 MAS BJLE—MRAR

w151 ) 5 L AR o sing ]
[1(%)] [1(%)] [ H A (JEF ), 2 [ 2% (FEH ), d]

SIIA-MAS 14 8(57) 6(43) 4.54(1.02~14.01) 23.5(3~165)
KD-MAS 5 5(100) 0(0) 7.05(0.04~12.05) 5(4~14)
CTD-MAS 2 0(0) 2(100) 12.55(12.07~13.03) 73(26~120)

&1t 21 13(62) 8(38) 7.05(0.04~14.01) 19(3~165)

Faich = 4294 9.369

P1H 0.383 0.117 0.009
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2.2 MAS 2)LAIE REFIE

21 5] MAS FBULIGIRFFE L 2. LRI &
R (95% ) , AW 1 5] STIA-MAS Tk #; H
VIR E (86% ) , HAERER AL ; WRELEKR
T 67% 1) MAS L. 21 flHA 16 6478 $E40
MuzgAs A, Horb 10 6 (63% ) nf WWAEMERLS: . i
TR AR R 62% (13/21) , Horh 7 {5 Rl 4
2 Rl A 8 . 2 GRS 0T, i A e R R
WA 1B, IR MAS A E L, KA
Fh62% (13/21) , M. WIS O R ZE R
WorAa 5Bl 46, 2 R 2 F. FFRORILT 11
i (52% ) MAS %5 A, b 10 6] )k 78 i 2%

= 3cm, 21 ] MASHE A, 12 BlFTINE KA, 6
B (50% ) S8, Az 3 6. Fah
B 20 o R PR 1 9 61 (43% )
MAS BILH I PP 2 RGP E, RIVEA
3, wERE2 B, BOARLEh, #EBK. BN

SIS 1], PR UL T 8 I MAS A, KA
38%. KA MAEFIFN 8 1 (38% ) BILEI N
& (5 61) , sebRsky sk (241) , 1R
FA A (1)) o A ImERIE 2 4] (10%) ,
Horp 1 IR THARTE H L, 5380 1 BIEBUA T ALIE |
Jili o B B E AR . BFERE 2 6 (10% )
1 BIRBONE AR . 1Bk T BT RE s

F2 21 MAS BILHIGRIFMES

I ARASFAE %(n/N)’ Il PRAFAE %o(n/N)"
KA 95(20/21) FRik 2 R 43(9/21)
W% 86(18/21) il 14(3/21)
NS DN 67(14/21) I i 10(2/21)
BRI 63(10/16) JEe At} 5 5(1/21)
i ER g AR 62(13/21) E=3 5(1/21)

i 45 33(7/21) JigRAN 5(1/21)
] BT it 4 10(2/21) SNl 5(1/21)
it 5 12 )i 10(2/21) J R 38(8/21)
Jiti 7K 5(1/21) N (IK=E==2 08 38(8/21)
- 5 gy 5(1/21) AR 24(5/21)
I P R 62(13/21) SEEAR B 5K 10(2/21)
Mg B 24(5/21) 1 B s 2 4 S B 5(1/21)
JE IR 19(4/21) Hh 1 R 10(2/21)
DAL 10(2/21) TH AR S 1 5(1/21)
TR 10(2/21) THALIE . . M. S 5(1/21)
iR N 52(11/21) B A 10(2/21)
% F=3cm 48(10/21) IR 5(1/21)
kiR 50(6/12) 1 Tk 5(1/21)
IR 25(3/12)
SE ket 17(2/12)
AR 3 8(1/12)

T REREA R RISIER IR, N AR TR AR G2

2.3 MAS 2 JLH)EI8 EHFE

21 {51 MAS 55 LB 140 i 37 5 7.04 x 10771
(1.93~39.56 x 10°/L) , F#ARFH AL 441 (19%) ;
I 21 4 1 P A7 80 103 gL (79~121 g/L) , 15 14
(71% ) T 110 g/L; 1L/ AR 136 x 10771
(24~361 x 10°/L) , FEAK 3 8 B (38% ) . 4N
FR 7484 136 mmol/L( 127~142 mmol/L ), 8 f5il( 38% )

RTIERH. CRP H % 37 mg/L(5~180 mg/L ) ,
o 17 61 (819% ) Ha . MUt H A7 %%k 33 mm/h
(2~121 mm/h) , 14 B (67%) % & 95% )
MAS BILA N A M. A 5% A &, 100%
(1) MAS S8 LFLIR B U s, T80 5ok
150 U/L (26~1057 U/L) ., 182 U/L (46~1092 U/L )
1930 U/L (373~7843 U/L) . WM. HEHM
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BRAE 1P A B4 518 60.5 ¢/L (37.9~80.2 ¢/L)
32.3 /L. (16.2~36.4 ¢/1.) F128.2 ¢/L. ( 14.2~47 ¢/L.) ,
REAI 53590 7 B 33% ) . 8 il( 38% )R 1 fl( 5% ).
SR 2 B A2 22 R0 (] 42 IR 21 2 b v 803
4 10.9 pmol/L ( 2~63 pmol/L) . 4.8 pmol/L (0.3~
37.3 umol/L.) 1 5.4 umol/L (0.2~26 umol/L) , T}
Forh 4] (19% ) . 9l (43% ) 1 4] (5%)
Hih =Eg P A780H 2.65 mmol/L( 0.85~13.97 mmol/L ),
14491 (67% ) Fhidio MG ERE H A0 1500 ng/ml
(256~1650 ng/mL) , 95% [WH Tt .

21 1] MAS H JL 9 1L-6 H 3 %8 Ky 47.2 pg/mlL
(57~10392pg/mL) , H 15 ] (71%) ¥4
{5 IL-10 1 IFN=y H 037 5053571 4 19.8 pg/mL (3.5~
352.0 pg/mL ) F1 40.9 pg/mL (4.3~1110.1 pg/mL ) ,
18 il (86% ) i JL B9 IL-10, 16 il (76% )
() TFN-y B & JF &5 10-4 % 7 %0 4 3.0 pe/mL
(0.7~12.8 pg/mL ), 10l ( 48% ) Tti5; AL 241 10% )
TNF-a T}&E

21 i MAS f8LIEF4EEE R P 4Ok 1.71 ¢/L
(0.76~4.47 /L) , H 11 6] (52% ) [%1K; D-
TR AL E N 2.32 mg/L (0.06~20.52 mg/L)
He 15 6 (71%) B,

2.4 RYTFAEE)

21 B ER 2 BINGYT IT AT (OBEIRYT )
HACRAUNTIRIT . HZERM (5 H 10 mg/kg ) 5
K SR AR e (B H 10~30 mg/kg ) K
0+ IFERE i dRdT (2 oke) + AERER AL
Horp 1 4 SITA-MAS JBULAFAEC . il B L s
RGO FEE M RESE Z MRS 4, [ 45 TIRFE
THH AR AIRYT 5 2 6] STTA-MAS 9 A3 45
T AE PR O e R BT RHE R B TIR T . 19
L 1 4 STTA-MAS & 9F EB R, HEK K
FEVRIT IR . KT 4% 18 B LIARIR . I E R
PR, FDIRE. Bt UhBelr % e, 2 F15hbe
IHITHY MAS f8LHIERETT, S8 1B
3 iTfig
JLEE MAS e # I & F SIA, 4 WLF KD,
Ifii CTD-MAS 4 #38 U AFIEas 55 2 AT
21 i MAS f& L 14 49124 SJTA-MAS, 5 i 24 KD-
MAS, 2§l CTD-MAS. 7 fiff 5¢ i& % B, SJIA F

CTD 5 FF MAS BFJF & g i i i ) 34, 43l ok
23.5d F119d; 1 KD &9 MAS Z T8 5d &£ 4,
P75 KD &% R R AT 5 01 MAS, 2] HiEL
MAS I

SIIA. KD #1 CTD ¥J°h Z 2 Gudit 3 () &
YN, BT MAS (9 I R 3R BLAEAE 5 I3 0 16 3
MELAX 4y K 2%, VIS BB iR B 45
KANBFGAE | B B 0 MAS 8 LI R4
fiE, DA AR H UL P10 AR e I & Ry
95%, ¥k 86%, HF. M. W5k
B & A A 9 R 67% . 52% T 38%, i 39 2% il
IR BB e 2R 62% , 5 SCRRIRTEAAT o
R4 MAS 2 WibrifE, ZERAFAEANZ T = 3 cm,
AREFFEA 10 Bl A (48% ) F54 MbrifE, HRF5R
FB P MAS RUEBEA R E R BN, A
WIS B B W LA FH 28 3] 63%, WRES X T
XRBE G IF MAS G HRE, KRT LU E o
AR A A O, ABFIE h Xl 28 R Gt &
Ry 43%, Foho12 BTGB KA, S 6
(50% ) , FERIAmERE. AAREMAEA
(TR, it — D R LRSS HA Ak 22
RGN E M MAS LA R

I = F U MAS B 3 B S50 = R AE P
SITA-MAS (2 Wiks e b A0 T4 <4.0 x 10771
I/ <262 x 10771, TiAHFSE 19 1] MAS £ JLH
LT EAT SIS WibR e A 3 6, it/ MG
FFEFRUER) 17 61, DB 40200 BE IR 2 B
MAS I EBURFE R o

MLVERREE A T . D Re bt 3 e i T g 5
W MAS B FRRAEPE L 56 = R B, AR5
95% )9 NAFAE LG B A TR AR D et 3
fr s LB LR B U e 3 T, 67% A Hh =
BeThim, 52% FEAEARET 4k 2R 1 MAE o

MAS 35 B A= BRALHI A T 20 B AN w5 40 B 15
b T8O AT RAE T X, Hop Ny, IL-1B,
1L-18 1 1L-6 4 R T = EAEH P2, ARBEsE
WIESE T X — 5, 1L-6, 1L-10 F1 IFN-y T = A A%
ROHNH T1% . 86% 1 76%., AWFFE A A BE1:HF
U, SITA LAY 1L-6 K FETHE, i 1L-10
FIFEN-y Tt $E, andf SJTA /B JLTE 10-6 +F
S Fh e LA B TL-10 0 IFN-y BB TH, &
BN MAS K2,
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MAS (87 97 22 2R FH R 9] 2t 1P 2 a8 ) P e

NRREREE Ll PR G RIR A iy L R
MAS 5505 i 240 f 25 G AE A AR BLPE AT R T2 AR
I ER Y T HEIHIRITE MAS (IR AE I
AWTEAIARL, WATIFRUETHK MAS™2,

Zi b frid, AR LA E B IR 7 i

Rerb LR A3, IFDIRESE , BEMIIRES W,
BB ZMEARE, DL TL-10 A1 TFN-y B 5 Fhi
MAFREARFLET R, fEmEED MAS k4.
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