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(WE] B TG a1 CD,g (soluble €D, ,sCD, ) FIAN & Il BAZ 41 M S 4 €D,y (membrane —
bound CD,; ,mCD g, ) 3% 3k X JL 2 J2% YL AH 3¢ Mk W 1M 411 e 27 5 iF (infection associated hemophagocytic syndrome,
IAHS) Wi L UG HIW M E . ik WFRXTSR R 2012 45 7 H 3 2016 4F 6 H [ AC i K4t g JL#E I B 5
I PR 2EBHITR I TAHS 1L 26 141 (TAHS 41) FIkERAE B L 28 5], SR ARG {4 I o B G 28 W B B it =X 40
AR 2 21 8 LILE sCD g /K- AN ML B AZ AN mCD, , F23K %, B4 20 filfa e fAchar ) L3 1 by fit R XS HR 4
K 2R TAERHE T2k (ROC) 2387 sCD, 3 I mCD g Il PRIZ WA, Youden $8 55005 1 1 e Ak TAE &, I 4k
HAEEGIRAT LT, 53R TAHS 41 e 75 0 41 R (8 FRE XS BE AL JLFE M3 sCD g 7K - B2 A1 ) L 50 4% 20 i
mCD, o FiEZ A H (1 264 +538) mg/L. ( 862 +332) mg/L. (610 £316) mg/L F1(88.3 +£9.7)% .(68.5 +
18.3)% .(28.9 +5.2) % ,IAHS A1 [fiL i} sCD, g /K F- K mCD,, F2i5 5 5 TMGEIE 4, 2 R A St E L (1 =
2.031, P=0.048; t=3.191, P =0.002) ; JRE¢ T 20 = T XS IR, 22 A G2 L (1 =3. 848, P =0.002;
£=4.049, P =0.000) , mCD,7Ei2Wi IAHS ' ROC [tk R I fHR i 4 0. 853 (P =0.013) ,sCD,, B2 114531
#0.762(P =0.004) .0.755(P =0.049) , mCD,; LA 83. 7% >y |5 {5 B}, WK EE Hy 81. 8% , 1 F BE #72.4% ;
sCD,; ) 888 mg/L g B I, R 5 Ky 66. 7% H¢ 57 [ Ry 63. 3% 5 SR 1 BI{H Jy 2 880 pg/L i, MR Ky
80.0% 55 K 54.5% . TAHS 4L 2Pk & sCD g3 KA B AN i BeAZE 20 i mCD 3 FB R W EFIRYT
ST LT (1553 £542) me/L [ (866 £92) me/L,t=2.456,P =0.036;(91.0 £6.4)% H.(79.0 =
4.6)% ) =3.419,P =0.007]; 9 4| TAHS FE T i JL sCD,¢ Fl mCD, g, 323K 7K V5 TAE & L[ (1 748.91 =
518.17) mg/L H.(909.69 +171.35) mg/L,1=3.070,P =0.018;(93.50 +8.42)% . (77.30 £3.28)% ,x" =
3.005,P=0.0241, Z5i L sCD e KV R AME ML ERAZ AN mCD, g, 257K V- AT e 12 W7 )L TAHS [y Sk
Febm , X O TAHS 7 30 X TS A S50 A
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[ Abstract] Objective To investigate the diagnostic and prognostic value of serum soluble CD,, (sCD,; ) and
the positive rate of membrane — bound CD,¢; (mCD ;) in peripheral blood mononuclear cells (PBMC) in children with
infection — associated hemophagocytic syndrome (TAHS). Methods Between July 2012 and June 2016,26 pediatric
patients with TAHS (TIAHS group) and 28 pediatric patients with sepsis( sepsis group ) admitted to Children’s Hospital
Affiliated to Shanghai Jiaotong University were selected,and 20 healthy children were taken as healthy control group.
Sandwich enzyme linked immunosorbent assay was used to detect serum sCD,q;. The population of circulating mCD ¢,
positive monocytes was determined by using flow cytometry. Receiver operating characteristic (ROC) curves were used
to evaluate the diagnostic and prognostic values of sCD,s; and mCD,; in children with [AHS compared with the diagnos-
tic and prognostic values of plasma ferritin,and so on. Results The serum levels of sCD,q; in patients of [AHS group,
sepsis group and healthy control group were (1 264 +538) mg/L, (862 +332) mg/L, (610 +316) mg/L,respective-
ly. And the population of mCD,¢; — positive PBMC in patients of IAHS group, sepsis group and healthy control group was
(88.3+9.7)% ,(68.5+18.3)% ,(28.9 £5.2) % ,respectively. Both serum sCDq; and the population of mCD g, —
positive PBMC were significantly higher in TAHS group compared with those of sepsis group (¢ =2.031, P =0.048;
t=3.191, P =0.002, respectively). The serum sCD,s; and population of mCD,¢; — positive PBMC in sepsis group
were higher than controls (1=3.848, P=0.002; : =4.049, P =0.000, respectively). Moreover,the areas under the
ROC curve (AUC) for the mCD,g; ,sCD,q; ,were 0.853(P =0.013),0.762(P =0.004),0.755( P =0.049) ,respec-
tively. mCD ¢, at a cutoff of 83.7% had a high diagnosis sensitivity (81.8% ) and specificity (72.4% ). The optimal
cutoff values of sCD,q; and ferritin for predicting TAHS was 888 mg/L (sensitivity 66. 7% and specificity 63.3% ) and
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2 880 pg/L (sensitivity 80.0% and specificity 54.5% ). In addition, the serum level of sCD,¢; and the population of
mCD,¢; — positive PBMCs were significantly increased in acute phase and decreased in recovery phase[ (1 553 +542)
mg/L vs. (866 +92) mg/L,(91.0+6.4)% vs. (79.0+4.6)% ,t =2.450,)" =3.419,P =0.036,0.007] in TAHS
group. Furthermore , subgroup analysis indicated that the serum level of sCD,¢, and the population of mCD,g — positive
PBMCs were significantly higher in dead patients than those in survived patients [ (1 748.91 +518.17) mg/L vs.
(909.69 +171.35) mg/L,t=3.070,P =0.011;(93.50 +8.42)% vs. (77.30 +3.28)% ,}* =3.005,P =0.024,
respectively |. Conclusion Serum sCD,; and the population of mCD g, — positive PMSCs are specific and validity bio-

markers for early diagnosis of IAHS which also are associated with treatment response assessment and prognostic analy-

sis in IAHS.
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Wk IfiL ZH I 275 1F (hemophagocytic syndrome , HPS ) 1,
TR 5 10 240 i 1 9k T2 2 2R 40 Jif 3% A= iE (hemophagocytic
lymphohistiocytosis, HLH) , J& 22 [K 2% ‘T £ 41 21 41 g 344 A=
WEALIAEE R B 5 I A0 MG AR ) — A F 5
bR SRR RN LR AL, LRHE FE e TR
HLH g R 530y i P ANk A e, d e v HLHL i
H LS A Sy R L A 56 P HPS (infection — associated he-
mophagocytic syndrome ,IAHS) , TAHS 5 fife 55 3 5 B A=
BRI R S IR LA S 5

D512 S IR A% EL W A0 15 A O S AR 25 00 AT
R CD,, (mCD,, ) M B] ¥ 4 CD,; (soluble CD,,,
SCDy )2 FIER o sCD g T B Ay JAI T S SR i i
SFAEEERT BUS B RS bRk 7 o 2012 427 1
% 2016 4E 6 HAHIEFEAIN TAHS | s e et b )L # i
18 sCD, g 7KF-FNZR A I BAZ% B W A1 i mCD, g Y 238 7K
Ve, T L3 TAHS KA & e FE P ILTE sCD, /K P 5
SN IMHAZ NG mCD, o IR A bR 3, B AR 5
I TAHS 55 EEdiE PEAL TAHS 1l RS7 5505 1S ) 1 o
M E. BHRIELT
1 BRSTS
L1 FRIMK  HEI2012 47 J] 2 2016 4 6 ] AfE
R R B T L B B e ) LR ERAE M s 5 (PICU)
26 {51 TAHS & JL % 28 il ik 80 B LW BFFE N 4, LA T
120 BT i Ag AR RS JLZE D (R B ZH . AR08 1 ~ 18
%, TAHS SWTRRHE"™ < A B0 5 R S BRI B 945 &
HLH -2004 52 WibRifE. MERAE RIS IR - S0
2005 4R by LB MerEAE 2 Wi HEBRFRUE: (1)7 d
PR FH I B TR A i) 3510 5 (2) e Sie X
B B RNERPE BRI (3) JE A AT 12 W o JRUR
HLH (8L, W87 588K A3 R~ It s )L 38 = B =
FAE IR Lottt , R LR A B g R 2 .
1.2 #HRFAE
L2.1 IeAREBOH SRR M55 L0 ik
IR S KAy JRYT S5 IHE T T A

1.2.2 sCD,; 1 R 1Z 4 i@ mCD,, 77 i% 2 Wr
TAHS SEEAE 24 h PIRAESNE I 2 mL, S JECE 1 ~
2 h,3 000 r/m(B.0214E 8 em) B0 10 min, 43515 21
1, =70 CUFETRATF o XTI L BER S 2 W BT
IMEH sCD g 7K, 11 & 1 55 2% Thermo 24wl $2 1, 46
THLEERI = DENLEY DRAGON Wellscan MK3 . PAAZ 4
Jil mCD o K AP TR (1) WX RIS 24 h REEST
il 2 mL; (2) bR SE56 48 FO6 BE, R I A & ke
PUZPRHTHE ML SO pl; (3) XF B4 A CD,,-FITC Fl
IGG1-FITC £& 5 wL; (4) SE IS i A CD,,-FITC 1
CD,-PE &5 pl; (5) ZIEEHE R 30 ming (6) &
A1 mbL ZEARMIRAFIR (1 % ) 5 (T) PRiZ a5 10 s, 1R
515 (8) FilECIFF 15 min; (9) 1 500 r/min (.02
%8 cm) B0 5 min, 312K (10) BEER £R 22 0P
PBS WP 2 ¥k (11) 55 L2 A, B4 A 200 pL PBS
BTRANNL; (12) EALKI, CD,,-FITC 40 A\ H e pEdT
1.CD,;-PE T A FEREDUA IGG-FITC F[A] A4
ST 2R (10 x buffer) iy & [ BD 23w 4241 ; PBS
i1 & [ Gibeo 24 w) ik ; FACSCanto 11 i xC 41 /il
A BD 23 mj 4t s a3 A 4 . FACSDiva ver-
sion 3.0 M4,

1.3 Zrit=#4b38 SR SPSS 16. 0 AT G107
B AHEGORIEL x +5 3RIR 2 IR LLBCR IS AEAS ¢ K
B s Z2 2 8] LA, AR A A 5 M DA I 2SR A, e
R T7 22 0 W, Kruskal-wallis AEZ50K650 . F8H9 HLEL
RIX Kz, HIBT sCD g \mCD g K HAUFERR L Wi {E
K37 & TAEHRFE (receiver operating characteristic ,
ROC) #h£k73#r, Youden 45508 & et TAE M. P <
0.05 JZEFAGIFE L,

2 7R

2.1 —fRAB TAHS FIPRFEAE 2 8L — Ml R BT
WA 1, 26 5] TAHS &)L, Hrh 55 15 491, 2o 11 f5i]; 4
13N ~128 84, PAAERE 3.5 2 K
T s s . MeREREZH 28 5], 5 13 48], % 15 151 4R 1%
V1A ~9 26 D 4R 3.8 % 0 X HRZ Ay fik
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FRURAS JLEE 20 441, 55 11 ], 20 9 Bl 4R 1 % 6 N H ~
10 % 10 A 46 4.2 % . TAHS J5 Uk Bge i 14
h EB Y5 18 ), 4 i il 58 SRR 4 . — iR L
P2 R o  TAHS 418 L PICU fE B [A] & 28 d
AW = T IGEEREAL (3 P <0.05) , W3 1,
2.2 & sCD,g 7K F K 50 F Il £ 4% 28 B mCD,;, 3T i%
Z TAHS HIMIE sCD o 7K FIME LA L mCD,
Ferk T E, A0 R (1264, 66 + 538.56) mg/L Al
(88.34 £9.67) % ; s AiE 2H 2y (862. 35 £332.72) mg/L
F1(68.52 +18.34) % , fift e %f B8 21 £ A%y (610. 22 +
316.16) mg/L J%2(28.91 £5.23)% , 418 5 2 Gi il
BN (F =6.265,P =0.004; F =38.755,P =0.000)
TAHS A 1M135 sCD gy 7K K A0 i HA% 20 il mCD, g, 38
B R TR, 2R A G2 L (1 =2.031, P =
0.048; t=3.191 P =0.002) ; EEAE 20 25 T fa B it it
R GTEEE X (1=3.848,P =0.002;¢ =4. 049,
P =0.000)
2.3 sCD,q, .mCD,, F1$k 2 B ¥ it IAHS #J ROC ghZk
ROC £k 737 7n mCD,, 128 TAHS f) ROC fiZk T
TR IR K 0. 853, HH: [ {8y 83. 7% I, #5082 oy
81.8% ' FBE K 72. 4% , sCD,; 1) ROC M2 F >
0.762, [F{H %y 888. 02 mg/L A, R K 66. 7% , %5+
JER 63. 3% ; gk H H ROC |l & T 1 AL/ F mCD ¢, %
sCD g, HEH 2 880 pg/L I, BRUER L4 55y 80. 0% ,{H
RS BEAR 54.5% , WA 1,
F 1 TAHS AURIMFEAEAL B L— MR 50 Bl PRESEG = A 1IE LU

1.0
0.8
1#{0.6
&
B 4
0.2 0.2¢
0. @ 0.0 @
‘0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1—¥RE 1—8FE
Lo ]‘E‘E: SCD163 = EJ‘%‘I’_%CDISS;
el mCD gyt FEPECD s TAHS: R
’ AR I 20 M ZR & 1E; ROC:
0.6 ZARE TARRHIE 2k s
) A:sCD,,ROCH£% ; B: mCD,,,ROC
Bo.4 2k ; C: 8k FIROCH 2%
sCDyg,:soluble CDyg;mCDyg,:
0.2 membrane—bound CD,g; IAHS:
infection associated

0-8 0 0.2z 0.2 o5 o8 Lo hemophagocytic syndrome;
: BRI I= ¢ i ROC:receiver operating

characteristic curve;A:sCD,, ROC;B:mCD,,,ROC;C:ferritin

ROC

B1  sCD,, mCD,, MIEREE [ BT TAHS FIROCEH 88
Figure 1 ROC analysis of sCD,; mCDy, and ferritin in
the diagnosis of IAHS

2.4 TAHS 2JLERE R SREERIERNTL
16 RGTF IR R I TAHS UL ILT sCD SAA%4N
2 mCD, g /KT A T3 R 01 1L/ % NK 2K
T4 R TARIE U B 1 T, 25 534 G2 2 X (3
P<0.05), %2,
2.5 HEERARFTHAIREFMELE Ser-4l (D
IR mCD g FEK 7 K B P B AL IO S, /s
A1 AT, 4] L 9% B B L (B P <
0.05), 33,

Table 1 Comparison of demographic and clinical characteristics of patients in IAHS group and sepsis group

g5 e AR BEH 28 d i3t i PICU Hi}{] PCIS 774y PRISM TI3F4r  MODS k4= &#>
(% ,x+5) 1] (%) (d,x=£s) (Jr,x£5) (Jr,x£5) (%) 7 d Lt
IAHS 44 26 3.50 +3.17 0.58 38 19.8 +12.3 79.3 +35.2 13.5+5.3 46 0.85
JHe BERE 20 28 3.83+3.17 0.47 14 11.17.1 82.6+55.2 10.2 4.6 39 0.64
vl -0.625 0.663 4.970 3.110 -0.630 1.671 0.327 3.260
P 0.535 0.416 0.036 0.003 0.539 0.115 0.567 0.070
45 s R BT MLTEA i/ MR AL =RETHm YRR NK AU BREH
(%) (x10°/L,x+s) (g/L,x+s) (x10°/L,x+s) (mmol/L,x=+s) (g/L,x%s) (x£s) (pg/L,x+s)
TAHS 21 26 89 9.9+8.2 87.2+16.9 71.3 +44.9 4.78 £0.48 1.06 +1.14  0.036 £0.043 5481 £3 168
MeFERELL 28 17 15.1+7.1 96.2 £19.4 102.4 +50.2 2.38 +0.45 1.50+1.24  0.086 +0.080 1908 +1 767
o/ 30. 800 -1.712 1.695 2.039 -0.790 -1.661 -1.597 3.310
P 0.000 0.090 0.102 0.049 0.432 0.106 0.118 0.002

b LAHIS e O L AT 4 s PICU L T B 5« PCIS o LS T 743§ PRISM /1 JLBE = SU 548 s MODS . & B R ek s NK
. AR TAHS sinfection associated hemophagocytic syndrome ; PICU : pediatric intensive care unit; PCIS: pediatric critical illness score; PRISM ; pedi-

atric risk of mortality score; MODS :multiple organ dysfunction syndrome;NK cell : natural killer cell

R 2 TAHS LU 16 LRI 95 175 52 ik S0 PR S S 36 4 Ak LA (x%s)
Table 2 Comparison of laboratory variables between the acute phase and remission phase of 16 patients with [AHS (xxs)
N i/ MR QBN S EE) AR =W IR A NK 41 B mCD g sCDyg3

PR e () (x10/) (o) (/1) AT (pe/L) (%) (mg/L)
f=en | 97.5 +69.8 87.9+£15.2  4.63+9.61 3.59+1.03 1.05 +£0.69 2.81 £1.88 7369 £512  91.00 +6.40 1 553.00 +542.00
i 253.1+53.2 89.8+19.2 6.26 £7.79 2.67 £0.95 1.91 £1.62 6.66 £0.57 3775339  79.00 £4.60  866.00 £92.00
L//\/2 {H 2.420 0.316 0.172 0.695 0.230 3.405 0.487 3.419 2.456

P1E 0.017 0.754 0. 864 0.506 0.820 0.005 0.636 0.007 0.036

‘HE:IAHS @%*ﬂ%‘ﬁ”ﬁﬂu?ﬂﬂﬂ@%%ﬁ, NK éfﬂﬂ@ g ?ﬁ%{féﬂﬂﬂﬂ;scnl(ﬁ Ej‘{ﬁﬁ CD]63 §mSCD|f,3 H%@ CD]63

TAHS : infection — associated hemophago-

cytic syndrome ; NK ; natural killer cell ;sCD,4; :soluble CDg; ;mCD )43 : membrane — bound CD 43
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x3  EAFLIRIET U] TAHS BILSHULE (x+s)
Table 3 Comparison of laboratory variables between survivors and non — survivors with TAHS (x+5s)
1 - MM ekl ARG S SF4ERAR NK 4 BEE mCD, 3 sCD g
- ( x10°/L) (g/L) ( x10°/L) (mmol/L) (g/L) Horkb (pg/L) (%) (mg/L)
lacyei:| 16 201.9+173.6  93.8 £16.5 6.82+£7.34 3.83+£1.92 2.17+£1.97 4.28 £4.59 3452£995  77.30+3.28  909.69 £171.35
el 10 49.1+58.6 82.9+16.3 4.87 +8.68 4.13 £1.31 1.68 +1.41 2.99 +£3.22 8797 £979  93.50 £8.42 1748.91 £518.17
A 2.083 1.757 -1.343 -1.678 0.916 -1.700 3.001 3.005 3.070
Py 0.049 0.092 0.192 0.097 0.371 0.117 0.043 0.024 0.018

«iIAHSE’?%W%ﬂﬂ%Eﬂ?HH@%%ﬁ, NK éEHH/EJ. E /mﬁ(\‘{/ﬁéﬂiﬁﬂ: SCD163 ﬁ{"ﬁ‘ﬂ CD163 ;mCD163 H/%‘Iﬂ_ CD163
drome ; NK: natural killer cell;sCD,¢; :soluble CD¢; ;mCD) g5 :membrane — bound CD¢;

TAHS; infection — associated hemophagocytic syn-

. ()=
3 itig
S 3 Hk

I PR b TAHS 5 e hi e LS, SR %S TAHS 2
Wi 5 UG VA B E RS bR X E TR T R AR
B o AWIFREER TR TAHS LI sCD, g 7K K5
JEVIL A% 20 i mCD g, 235 FE B 0 T M EEAE 4, 1M i
sCD i 2 mCD,, ROC {H1£5 T 1Y TAHS 2B A Tk 2R
FIAEHE PR 3 5CD g 2 A1 ML EAZ AL mCD,; G5 AR Bl
WATE 9% % W1 ST B, SE TS AL W T AR AR AL, Ul
sCD, ¢ K-Sz mCD, o, IR ZEA] R Z 12 Wi AT TAHS T
A EES IR,

D, AT LR AL EL VR A N A5 5 S48 T
R LT R BT EAIE R o R FiE L
R EL W 20 i, A1 2 B A% I Wk 40 il MO/MIL B 2 4k Oy
CD, " M2 AU FFP40E 3L 4 R 25 il , 0Kk mCD i H
FAAZ E AN M S T i V% , T B sCD, TE LY P K- B
B AP R PEN KRR, M i
AN mCD, g, FARFE ST sCD 3 7KV X B 3G, 47
TERAZ 5 AR S A i 2 g s o W P AR
FRLEF N W BB H L sCD g 7K S FAM ] 1 A% v
AL mCD 6, FEIRFIRAR, FRFRAE R LI 4% 5 TAHS 8
L= HRDOR e . BRE FI2 T TAHS AOBURE B8
i35 80. 0% , (HAE S MEAL N 54.5% . ROC ik 7w,
mCD, ¢, M sCD,, 27 TAHS [1) ROC {2 T i ARUK T4k
H A HLH -2004 $5 3 Hi2 i 2% 4505, 100] mCD, ¢, &
sCDI63 TEIZ KT TAHS Rl & U E et #E i 9 HLH i},
AEESENE,

AHIFEE— 2L MG BN MLTE sCD g 7K P K S i 1 B
B mCD g FR RPN SN T, 16 T %
J5 3 TR SET2H sCD, g 7K S mCD g F35 4B i 15y
TAAH . GEHIEEINIL Y sCD,g; & mCD, ¢ A B T b
TAHS Ti)5 .

ABFFAFAEA /2 Frp O AR I RIS, 5 7] 4
fii/ ), H. CD\; % TAHS 12 W7 K U5 # (B 15 LT sCDys
AT . WITHITRE 2 bl CRFEA Y RCT W5, i —
AT sCD gy Al mCD, g, 7 TAHS Wi AT J7 Sl 2 Hh
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