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The predictive value of serum neopterin for multiple organ dysfunction syndrome in extensively burned pa-
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Liberation Army, Beijing 100037 ,P. R. China

[ Abstract]

dysfunction syndrome (MODS) in extensively burned patients.

Objective To evaluate the predictive value of serum neopterin for multiple organ
Methods Twenty-nine burn patients with
TBSA of more than 70% were included in this study, and these patients were divided into two groups accord-
ing to the occurrence of MODS. Blood samples were obtained on 1, 3, 7, 14, 21 and 28 postburn days
(PBDs). And serum neopterin levels were determined by radioimmunossay. To evaluate the predictive pow-
er of neopterin, sensitivity, specificity, predictive value of a positive/negative test were calculated for the di-
agnosis of MODS.  Results Serum neopterin levels in MODS group were significantly higher than those in
non-MODS group on 3, 7, 14 and 21 PBDs ( P <0.05 ~0.01). And a positive correlation was found be-
tween neopterin levels and MODS scores in patients who developed MODS on 3, 7 and 21 PBDs ( r =0. 470
~ 0.811). In a period of up to 28 PBDs, neopterin levels exceeding 35. 0 nmol/L were associated with
MODS by a clinical sensitivity of 81.1% , a specificity of 89.9% , a positive predictive value of 81.1% ,
and a negative predictive value of 89.9% .  Conclusion These data indicated that the presence of constant
high neopterin serum levels appear to be associated with the development of postburn MODS. Serum levels of
neopterin might be a useful marker for the early identification of extensive burned patients at risk for MODS.
[ Key words)

Neopterin;  Multiple organ dysfunction syndrome ( MODS)

£ 2% B ) e % 18 &5 & 1 ( multiple organ dys-
function syndrome , MODS) /& %215 J5 &% ™ B 1 3 X fiE
MEBERTIRE Z —, How B & 242 806 WX U5
B, A S A Be A EHE Il ) B R, B2
Wi B IR XS A AL R B, TR R B MODS J5 3 5
BHMERr LEAAERRKE L, BEUERN

4 H E K E S IEE &R MR H (G1999054203) H K A
REFE I 4 (39870286) K B B A th o 77 4F A A % 03 4 (98J013)
¥ 8 79

fEH B 100037 JbF, MBIKES =0 NERLSERHGHR
BR (oKl B Tl E T MR ERR ) MES — At
BB A R (BREN )

WEE AR , I 15 Bk % (neopterin) BRI 15 5% TH i 552
13 J5 M B0 B R 5 & R AR R Y
MODS )X F i N5 o A SCxh 29 il b2 475 6 i B
it T0% F 3% LI BT o B R AL, AT T ORI
PEBIF ST, 2k VP 37 1 0 X ™ EE B 45 JF MODS K i
EBHfE

M5 FH &

1 IG R YR AR B SR KT 70% (70%
~100% ) TBSA [ & , 5B 25 ], 4c 4 45 ;48 11~
63 % ;-8 155 T A1 (84.8 £10.9)% TBSA, II ¥
(41.5 £17.6) % TBSA , IF % X BEZH Ky 35 4 fdt ik
I (E¥4ERE 33.6 %), 3B 26 6, % 9 Hi,



B ZE 2001 6 A% 17 %% 3%  Chin J Burns, June 2001, Vol. 17,No. 3 . 143 -

2. MODS 2 Wibn i S B & 4y 4 . = E a4 24 h
G B2 2 A2 MU LR EREERE T2
Wi MODS™ ! [&] i, B MR Goris %PV 42 i 931 43
HXf MODS #4735y, o 0 4r Fon LI RERR A, 1
NERABRERPEINRERER,2 P NRREY
R, EFiH0 0 <14 44, AHABERP, I E
MODS # 12 #i, & 41.4% ; . MODS ¥ 17 #i, |5
58.6% , MODS ZH3ET- 6 5] (BET-% 50.0% ) , M3k
MODS ZHFET-{N 2 fl (FET-% 11.8% ),

3. KT 48 b 5 2R B[] . S O B AE, 9 9 T
ROIES 1.3.7.14 21 28 R REMPRA, 205 1L 7E
W B PSS B . (R E, WET A8 o AR A AR AE | I < 4
B i E R R BT VORI IR E Ak
BRI A . 3 MODS B, W B B SR BB 4%, 3F
HEAT 5% IR AN T A BT,

4RI 7 2%« (1) I3 B 15 4 R F 7% [ Henning
R A TR I RS e R R R I TR RN &
UL BT ERAE . 5 A [ 80 R 3 A 4 s v S A
TR i 36 % A 43 B GRS A -5 g
W T W P T IS, 4 B S W I ) AR B AT IR R
RIGLL PEG 43 B (60 g/L) 43 8 /N8 v - 154
LR UL nmol/L Fm, A EREEN 1.0
nmol/ L, TE & Xf HE 4 IffL 7% B g 8 & BFE 3 8 (6.4 +
27) nmol/L, (2) MPEHNHFESERAMAER
BAE R (LAL) & B, FHd S8R 1k 9 kb 2
m¥EbrAS, ABR £ LAL R s FHRE 72
AR B A b2 Tl bk 4 K& B E2E L5
BT 7= &

S.EHEAN BB ¥ 2 s FBow, MASKITK
#(SAS) #4T Wilcoxon's Ky 5 | Jr 2= 43 1 A 5% 43
Bro MRERSCHR B2 DA AE R R GE, BT nd N R X
MODS fy 7 2 |5 {8 43 51 B4 52 4 35. 0 nmol/L F1 500
EU/L* R A BE 22 e 3 1R 4 9 3 B e vl |
BE BTER A I N E K2 MODS i BURME 4%
RS, KBRS IH L MODS ¥ B &4
B2 AR VEA B2 73K 36 45 Y PH o BB 1k 45 SR
AR FR S, W53 4 FoT aEA9 5 50, B E FH
t(a) BB (D) BBAM: (o) MERAME(d) , 8K
th=a/Ca+c); Rt =d/(b+d); HEHME =(a +
)/(a+b+c+d); FHMEBMME =a/(a +c) ; FHHEH
i =d/(c+d),

-} R
LR E B 5 ML 3 e & B i A 5 )5 58
I RMEHHES A& E%5(10.6 £3.5) nmol/L, 51F
EHRANBERTEERESGHE 3 RUETH S,
E-HERZETHEKF(EL),

N
[y

L4k MODS41LLA: | *P<0.05,%#<0.01
- mMODSH
o3k MODSH

i bk

*k
21 28
B3kl (d)

B eEpe G MR e B

Fig1 Changes in serum neopterin levels in extensively

F AR (nmol/L)
8 2 @ 8

=]

burned patients -

2. e 445 FB A I T E RS K OF 55 MODS 9% &
Y BRI K MODS 4T H 8 43 BT 7% , 1L 35 47
WS 2 (A 18 45 )5 45 1 .28 4 1] 56 5B 2 22 S 4, 4
JG% 3.7.14 F1 21 KX,MODS A & & & F ik
MODS ZH( P <0.05~0.01,& 2),

3. ML BT E VS A B 5 B2 )5 MODS B4
AR AT 12 fil3F & MODS B+, Bl 2.3 fil 4

00T 5 s wH ML LEA ,+P<0.05.44P<0.01
3 15t
g % %
= *k
= s0b ok
4o *
&
&
& o} *

0

Fagitiin 1 3 7 14 21 28

i)t (d)

2 BEtiJa MODS 53k MODS & 3 i B i K F %

Fig 2 Comparison of serum neopterin levels in patients
with and without MODS

A RS SER E 43X 9 5 6.3 BRI 2 B, B S AR
5 AL L RESSSEE H 2 B, MODS -3 % A: i ]
(9.6 £5.7) d, FHFSH(4.9£2.6) 4%, HKH
SRS, B a5 3.7.21 X MODS M 3 Il i #r
s 55 MODS FRAHH 2 B EMIX( P <0.05
~0.01) ,mME BB SMHEAHE (P >0.05),
4. V5 HT NS Xt B2 45 5 MODS 1918 W7 4 {8 - 4R
5 27 04 X MODS %) i % 15 & ( 35. 0 nmol/L) , 152
31 A 0 A o L 53 10, Ho o 5 9F & MODS
FRFE 43 BIYK. AR HE AT E X MODS i B B {4
(500 EU/L) , 152 il g i b5 A< b R4 % 67 90K,
Hoh 53 % MODS M % 50 vk, [ i ik 5] 5
Mo N 3 R B B 41 Bk, Hoh 53 % MODS
MR 37 Bk, TFE4 R BIR, B2 W MODS
fy SR A S A R 43 5 8 1. 1% .89. 9%



. 144 - hak a2 2001 4E 6 A4 17 %% 3 ¥ Chin ] Burns, June 2001, Vol. 17,No.3

£1 N HNEFR FRERSIFHERI MODS KiZET A KRB (%)

Tab 1 Comparison of predictive power of neopterin, endotoxin, and neopterin combined with
endotoxin for the diagnosis of MODS (% )
m B SR e B PR T 0 1 FA 4 T 1E
7 I e 81.8(43/53) 89.9(89/99) 86.8(132/152) 81.1(43/53) 89.9(89/99)
HEE 92.6(50/54) 82.7(81/98) 86.2(131/152) 74.6(50/67) 95.3(81/85)
THMEHANFE 90.2(37/41) 96.4(107/111) 94.7(144/152) 90.2(37/41) 96.4(107/111)
#86.8% ; NE R LW MODS W BURME & Ef  —ERk KM E.

U A NERNTHE RS LK
MODS f UM B S e FIER I (1) .

5. MIEHWK 5 MODS BEFUSIK X R B A
1T RER 12 4 MODS B 2% 4% B 75 R IE AT 40 4l ke
AT, FE T 4L (6 Bl ) I T BT ME S MM (45.1 =
14.7) nmol/LE57FIE 4 [ 64, (35. 8 +10.9) nmol/L]
M, —#ZRMERTRERZEL(P >0.05),

W ®

B B AR SRS T RS, R R
B K E°L 40 O - EE e 4 L T A 5 00 40 B R R TS
MEEAREY . RO SR, 40 5 B0k 8 R
S8 A S VLB L R B R A % AR 3 I T SR
W FR 3 BT LB M IS K P B B RS, B L A A B
F WAL 40 D S 0 Al B A RE R RDR S B
S H U 7E 7 A4 5 MODS % A 5 & R ik B g 72
T RE T B X, B RTIRGE R

ALRERE T, EEGES 3 REEME
FUWROK TR LTS, H-HESEE6)E 4 A
22 9 2k 545 4T o T B B 00 ALK 19 40 D e E IR
SRR, FLEOE AT AR5 4R B R R £ 40 - e 2
MA Y AEAEEE ERESY BT
Y 3% MODS 4 I I 37 W i 2 3k 47 1 1
B EHIEE 3 kI ; TidE MODS 4 FH 7 i B %
INBTE 3 ~21 d FEs A B 1Y B KT MODS 4,
243 #7 B , MODS B8 2 Il 3 37 U M B 25 5 MODS
B EAME R B EEA L. B, 78 505 W i 15
SMBEIE, SERGE MODS R4 5 KB
FYIAE %, 3h A W K 7 AT 645 B) F MODS 55 38
SRR W, W RE, B4 5 I K B 5E & MODS
BT IS B T B ol 0 A K 2
DI BA A HEATSN, A RMR RS
W7 MODS Ky SR Ands Sk o RIEST 35 Bl K|
BBt B E AT R IE BT R R0, B )5 2.4 B
HEWRBEEFELSEWESTEREEL" .
X5 A 4 WL 4 B A — B, i — A 6 4 3R
W ot T W W 8 445 J Mk B4 B MODS 9 % % 1 A B A

BOCHERIRGE , T E AT H X RS R £ E
FINKERRAE RN M ARV REEE, —HFME
MR BN A S5 MODS & 4™, kMM ESR
M-EAREES S —RET BN EENEYN
H R S, DR 32 I L% 2R 5 K IR S I A A -
W 04 4 g WA I 48 AR, AT RE S MODS B 5 312 M 2 4t
BT Bro AAHFORH,MODS H BLAT [] 324 9.6
d, MMEFWERGEE 3 RNEEAS, WABERT
Il PR X MODS f)i2 W, [ B, 37 14 %32 1§t MODS f
R ¥ 7E 80% LA -, BH 1 00 A0 BA A 15000 48 75
B . RN RS X B4 5 MODS B B 2 B
BA— R E L, Delogu %' R F £ 5t Bl 13 4
BB B T R R R I 8 AR ICU 28 % Bk 7 3t
RE W I PR B AN (B . & B0 B A T R RS K P BB
R, EXMNEERAR RN EEAFBRENTEE
o

e B MODS B & 4=, B B I K b Bk =
S LIS AR . BRI F R A
AR — R B b T LA B ML AR 2R B R E
AR HESFEREERE FRERBMES
ZT MG AY B W0 7E I W LSRR K %
BB P FERREE e E K, BAS EERNKE
B [ AR , T 70 AR T - 4 B R MR A R O MODS
BHKIE AR BEG . ALRERER, “EEN
FERF R K PR ERE, BfiE 3 dRIFR
MODS # H& B4 EF, il IR & B MODS $2 §i
BRAEHHIW, HL, EEH#ITHER S B]ONE,
AR B T % BRI AR B MODS # & A, TN
HEMTmA XM, HHEBEEHZ,MODS &
HERTASHFEARBEMEN RS ELTHEE
5. WHERTXTF MODS & # 5 HI Wik K M8
K, M LAUAG 20 B e ™ BB 45 ] MODS #)95% 1
P, e, B 2 W MODS ) Rk A0 BE 44 B
W AE A5 77 1 — 5 R BR 1

h T #E—2 1R MODS [ K2 Wi B R, A%
5500 4 B T Bk A oL FF B e Pe F ) R X MODS



e 2275 2001 46 A% 17 %% 3 #8  Chin J Burns, June 2001, Vol. 17,No. 3 - 145 -

Wt R . 45 R E M, 50 e i A AL ML A
W, EIERAGRE MK AFERKFNBEERR, €
L MODS ) 8% o4 AR X B2 e AH AR S e, BRI
G FFL A P W 0 BN B K2 W MODS #7775 — & Y
BRPG, A 0 FE U T Rl A R R LN R 2 1T A
Fo AEAVOR A RGBT (A F K X MODS #) Bl
B fE 2 B AT DL, BT RS G 5F N R 2 18T MODS
BURAE | R 5 R K B A o) B 3K 90.2% . 96.4% |
94.7% ,3JWI 8 = T B B BT R e BN T R, W
W, [R5 MBI 31 7 e v R B R AL A, X T
EhEifE MODS | R BIZ W 5 f I T fE B A B
R i R AT o

2 * X W

1 Yao YM, Yu Y, Wang YP, et al. Elevated serum neopterin level; Its
relation to endotoxemia and sepsis in patients with major burns. Eur J
Clin Invest, 1996, 26 224 —230.

2 Yao YM, Sheng ZY, Tian HM, et al. The association of circulating

endotoxemia with the development of multiple organ failure in burned
patients. Burns, 1995, 21. 255 -258.

3 Goris RJA, Boekhorst TPA, Nuytinck JKS, et al. Multiple organ fail-
ure; Generalized autodestructive inflammation. Arch Surg, 1985,
120. 1109 - 1115.

4  Delogu G, Casula MA, Mancini P, et al. Serum neopterin and soluble
interleukin-2 receptor for prediction of a shock state in gram-negative
sepsis. J Crit Care, 1995, 10: 64 -71.

5 Rt BkvkBA. QIG5 BT RS B R B X R L. ES A
5 5 5B A R R 4, 1998, 19 7 - 10.

6 Grabosch A, Rokos H. Neopterin as parameter of cell-mediated immu-
nity response in thermally injured patients. Burns, 1992, 18 113 -
116.

7 Pacher R, Redl H, Frass M, et al. Relationship between neopterin
and granulocyte elastase plasma levels and the severity of multiple or-
gan failure. Crit Care Med, 1989, 17 221 -226.

8 MEHR.MKH. MEBEFAMNARERE. BREERFERE,
1999, 24 79 -82.

9 Yao YM, Redl H, Bahrami S, et al. The inflammatory basis of trau-
ma/shock associated multiple organ failure. Inflamm Res, 1998, 47
201 -210.

(R H #9:1999 - 12 - 13)
(HRE.% 7)

¥ {5 & F AR 52 B 1% 2k BA — 6
12 THRA EZEA

BIL%& 4% W E R T A K R A 8% TBSA, 11 B 3%
TBSA, L B 5% TBSA, #/5 6 h % A i #th BE Be i o7 , #h 4T
WGy, QI E R B EE G E. BT S RPE R KRR
40T s, FFEERT A2 5 min, BXVEBRTREREER. 45
FH3REMYAE A LMEKB R, 292 ~3 h TN
RAAER, BB, AR, B AR 37.6C, fki#
140 X /min, FE % 32 YK /min, fil JE 70/50 mmHg (1 mmHg =
0.133 kPa) . 6T b i, i ™ BRUBK , € B SE WA o REFL X
RESTIEHR Bk B RS A B TG, HR I A A A0 R e 2
BEH. WERGEKRELHMEMEIE. 2558 E R ik
RAEARERASCH AR E R EEGE G, MR

EHBA:110001 M, FEER K¥HBE —EREHE
(EEW FHRA) ;W FT R MIER(EEA)

-y PR S -

WEEAR AR, O R e AR RS Bl R . BR DR 4E A KA,
ARALR MU R b H . 55 5 d B RAKE ,BEBEY
L IFRETEE B
Wik AL B B A I A AR I B AR 4
HORRAERE, X RE . S JAE 2 1 R B E
M EERE, B3 A8 B RE R SUR B, BRUK IE# , X
R B LT O S S TE % o A 91 28 LB DR A A A R
R BH NN, IR ZAEILK Y IR B AT AR T Bl R
PRI B8 5 , 5 BOR) R g, F T 2 A B 1 e B A, R
F B A R R R B SRR . R/ LR Kl ik
ik 52 P 22, B & HE i K B, T 7K fifr o 400 B2 B R R 19 P 3 0
BCER R BE, TEIRTT/NILBR G, — E E AR
Rt .
(k5 H 391:2000 - 05 -29)
(.5 7)

(=) LEREREY TREGARAF (H)
(D) EHREEM & (HL—)

(Z) IG5 A R R (5 2)

(79) - v B 25 ol B 5 B 7 2R 25k 28 ] (4 3 =)

L E K

(F) 243z Solk (AR ) A PR 22 A (46 5T )
(F) AL R %A F (TR

(L) P E B R Tk BB BT (3 =)
O KESFAGUARIFELF (HIK)





