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Clinical study of dynamic changes in acute phase proteins in sepsis ZHANG Geng, CHEN Yang —bo, YU
Dan — feng, HU Ma ~ hong. ICU, Zhejiang Tongde Hospital , Hangzhou 310012, Zhejiang s, China

[Abstract] Objective To investigate the significance of changes in plasma levels of acute phase
proteins (APPs) in patients with sepsis and severe sepsis by serial analysis. Methods Plasma contents of
C reactive protein (CRP), al - acid glycoprotein (AAG), ceruloplasmin (CER) and haptoglobin (HP) were
determined by quantitative analysis in 29 sepsis and 27 severe sepsis patientson 1, 3, 7, 14 and 21 days using
an American made specified protein automatic analyzer IMMAGE. The data were compared with those of
30 healthy persons. Results In sepsis group. CRP and AAG levels were found to be significantly increased
on 1 day (P<C0.01 and P<Z0.05). CRP level peaked on 3 days, while that of AAG peaked on 3 to 7 days.
The peak of AAG level maintained for 2 weeks. There were significant differences in levels of CRP and AAG
at different time points (both P<{0.01). CER level was not increased (P >>0. 05). HP level increased
significantly early (P<C0.05), but there was no difference in HP between different time intervals (P>0.05).
In severe sepsis group there was very marked increase in CRP and AAG different time intervals (both
P<C0.01). The high levels maintained for 14 days. There was significant difference in CRP and AAG levels
between different time intervals (P<C0. 01). CER showed a tendency of lowering , and significant difference
was found among different time points (P <(0.05). HP did not increase significantly before 14 days
(P>0.05) followed by a slow increase with significant difference among different time points (P<C0.05).
A comparison of tendency of changes between groups were significant differences in CRP, AAG and HP
(all P<C0.05). There was no significant difference in CER (2>>0.05). Conclusion Early increase in CRP
was a sensitive sign for infection. The extended peaking of CRP and AAG levels indicates severe infection.
Absence of increase in HP, or a reduction of it suggests also the presence of severe infection. CER is not a
sensitive indicator of severity of infection.
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Table 1 Comparison of APPs at every time in sepsis group and normal values (¢ test)

51 CRP(mg/L) AAGg/L) CER(g/L> HP(g/L)
T t{E T = T t {8 T t{E
BEM F1d 40.89116.33(25)"* 10.841 0.8930.47(29)" 2.707 0.3810.16(29) 0.472  1.93+0.66(29)" 1. 606
$3d 117.51£31.25(28) " * 19.093 1.0940.32¢29)*"  6.187 0.3340.14(29) 0.785 2.29%0.61(29)**  3.494
87d 94,87432.01(27)" " 14.798 1.2040.42(27)**  6.316 0.3440.10027) 0.599  2.29740.85(27)**  2.932
#1ad 37.141%15.44(25)"* 10.087 1.2040.49(25)*"  5.636 0.3740.16125) 0.350 2.14+0.61(25)"*  2.669
$21d 19.41410.61(252** 5.595 0.87+0.44(25)" 2. 632 0.39%0.14(25) 0.881 1.88%0.75(25) 1. 205

IEXAT A 7.95+ 3.38(30) 0.62%0. 26(30)

0.361+0. 150302 1. 60X 0. 86(30)

E. S ERABARS. " P<0.05," *P<0.01;( ) HH%
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% 2 APPs 7 SP A &M AR Z BINLL & (x£5,.F $£58)
Table 2 Comparison of APPs between difference time intervals in sepsis group (x=+s,F test)

K5 $F1d $3d $7d $14d $21d FHE P
CRP(mg/L) 40.89116.33(29) 117.514+31.25(29)2  94.87+32.01(27)2% 37,141 15.44(25)% %4 19.41410.61(25)0% 4. 89.298 0.000
AAGg/L) 0.894+ 0.47(29)  1.09% 0.32(29)2 1,204 0.42(2N)> 1. 20 0.49(25)2 0.87+ 0.44(25)04 10. 662 0. 000
CER(g/L) 0.38%+ 0.16(29) 0.33% 0.14(29) 0.34% 0.10(27) 0.37% 0.16(25) 0.39+ 0.14(2% 1. 057 0. 381
HP(g/L) 1.931 0.66(29) 2.29+ 0.61(29) 2.29% 0.85(27) 2.14% 0.61(25) 1.88+% 0.75(2%) 1. 827 0.128

H. 58 1d . 2P<0.05; 58 3d 3. *P<0.05: 5F 7d K. AP<0.05; 55 14d 58.CP<0.05; (. YW HRFH
&3 APPs ESSP ARHEASERELLR (x5, BE)
Table 3 Comparison of APPs at every time in severe sepsis group and normal values (x+s.¢ test)
CRP(mg/L) AAG(g/L) CER{(g/L) HP(g/L)
#H 51 — - _
T Ri: T t B x t {8 x t{H
BEA H1d 121.79440.34(27)" " 4.615 2.31+0.58(27)"* 13.981 0.4040. 16(27) 1. 326 1.61+0.60(27) 0. 060
#3d 139.89+44.52¢27)* * 15.325 2.2740.51€27)** 15.154 0.29+40.10C27)" 2.288 1.58+0.46(27) 0. 054
#F7d 139.32433.02(24)** 19.410 2.264+0.31(24)** 20.935 0.28:40.14(24)* 2.358 1.63+0.43(24) 0. 074
#F1ad 131.68431.52(24)** 19.137 2.1140.64(24)"* 10.663 0.3740.17(24) 0.273 1. 98+ 0. 84(24) " 1. 671
$F21d 77.63+32.11(21)% " 9.905  2.0440.69(21)* " 9.007 0.36+0.16(21) 0. 095 2.16+0.62(21)>" 2. 807
IEH A RE 7. 95+ 3.38(30) 0.6240.26(30) 0. 3640. 15(30) 1. 604 0. 86(30)
ESERITBAE .~ P<0.05," " P<20.01;( YN AFIE
F 4 APPs £ SSP A EHEI M ZEIMILLR (x+5, F 838
Table 4 Comparison of APPs between difference time intervals in severe sepsis group(x+s.F test)
¥ #1d #3d E7d Flad F2ld Fi P

CRP(mg/L) 121.79440. 34(27) 139.891+44.62(27) 139.32%33.02(24)  131.68+31.52(24) 77.63+32.11(21) >4 0. 727 0. 000

AAG(g/L) 2.31% 0.58(27) 2.27% 0.51(2D) 2.26% 0.31(24) 2.11+ 0.64(20) 2,04+ 0.69(21)"-"4 7.544 0. 000

CER(g/L) 0.40% 0.16(27) 0.29+ 0.10(27)% 0.28% 0.14(24)2  0.37% 0.17(2)#4 0.36+ 0.16(21) 4.564 0. 002

HP(g/L) 1.61% 0.60(27) 1.58% 0.46(27) 1.63% 0.43(24) 1.98+ 0.84(2)2% A2 16+ 0.62(21)= 3.703 0.007

E: 5B 1d . P<0.05; 58 3d . *P<<0.05; 55 7 d HEAP<0.05; 55 14 d FHE . .- P<0.05;C >HHHA%
%5 FALEREHEIRBBTL(cLs, FHER)
Table 5 Changes of APPs at difference time of tender between sepsis and severe sepsis groups{x+s.F test)
b #3 w D $F1d $ad $7d #14d Fod Fi§ P
CRP(mg/L) SPH4 25 40.23+ 17.08 115.82x28.13 94,514 32. 48 37.141+15. 44 19.41410. 61 12,150 0. 000
SSP 4 21 112.34%£132.12 132.374+41.79 137.12+34.26 130.63%33. 41 77.63£32-11
AAG(g/L) SP#H 25 0.87+ 0.35 1.07+ 0.25 1.16% 0.40 1.20+ 0.49 0.87x 0.44 2.670 0. 034
SSP 4 21 2.33% 0.64 2.37+ 0.49 2.26t 0.32 2,06+ 0.65 2.04x 0.69
CER(g/L) SP 4 25 0.37f 0.16 0.32+ 0.14 0.35+ 0.10 0.37+ 0.16 0.39+ 0.14 1.552 0.189
SSP & 21 0.42%+ 0.17 0.31+ 0.15 0.29+ 0.10 0.34% 0.15 0.36% 0.16
HP(g/L) SP4 25 .94 0.62 2.27+ 0.69 2.31+£ 0.89 2.14% 0.61 1.88+ 0.75 2.704 0.032
SSP 21 1.49+ 0.54 1.41+ 0.41 1.53+ 0.38 1.88+ 0.64 2.16x 0.62

EERBREC EME YRR
2.3 SP 5SSP W4i[a] APPs R B3 HWE (G 5) .
FAE CRP.AAG I HP M ERIA R EH
(P<<0.058 P<<0.01),7 CER EMAR LK ER
TR FEHEP>0.05),
3 i ®

= M BB (acute phase reaction, APR) #]
BMEREET 1992 4, A PR B EENFF
AAPs Area7E (k. HETX AAPs I IhRERF
CHEABSGFERYA? . EXAERERIETE
FEMRENR AHEAHKAR- 1AL - D

IL - 6 K& B a] A8 # 8O E & % AAPs, B
CRP A] i —25 B #h A S5 BURAE MR L [3] B 5 g 2
R gy R 2R EAE4E A (R CRP 5 Ui AAG H
AR E A KRR B AR UK Y 4 R
B RS ERREE 7, R AW R B AR P 4
SEBHGHEE;CER R AT ER. 7Tk
IEHATENF B HENENHP T ETME E
TR PR IR R SR T W ML R R Y
B EZE5MHARERLN. BAAZ—FERMEY
. a[LLINA . APPs 7E APR 5 A ¥ A E 4
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15 B F2 B R [A] , 13 £ Bl 25 99 15 9 & R A0 Il IR T i
AE AL, 5 53 MOF 5 7E S uta) iy FwiE inE
TS, TE I R LB e Rl 4> . Bk, 78 SIRS 1
& APPs & MR EM TR EEHE AR
[ A AR {h A, 5 0 A b B A VT 2 B 4R R 34 1R
B . Gurlich®7E 1993 “F 5k A L E E R 7 #H APPs
A AE EF, L H CRP BT AR EEH¥ . @
BEAEECHR LN, 2EBR R B &8 CRP.AAG,
HP fl CER 5 B ¥ & F x84, R H 2 CRP #H
AEH B EE T RIEA , B A H CRP AN HIKHH
HREMEERIT, KT EFCW R 25 58 gk
%L E B K ,CRP.AAG il HP R 5B & &
FRBEEE, RURRES S CRP BE T, IAHN
B RTE BT AT RE (b 4k 2 R e 1y R I AT
WLEE .

FAES X AR ICU 24 h P& B ELEG IR
T Fzh B APPs, DIV A [F] 4 fE 8 3 46
Eat R A AR LR 28 d B B E MR SR E
7R TCi 7E SP A5 SSP 4H,CRP il AAG & H}E &
PR EHXBHASET S, H SSP A meaR 8
% ,CRP {E & SP HA ¥+ 1. SSP A CRP Hig#Hs
SERTH)$E SP HIEK 7 d A4, T AAG FAEFER:
SERTEMAE 14d A, UEHEREHER CRP
B T, T AAG 228 TR, CRP fl AAG X
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i, CRP &5 AAG 4, A8 5 & N [E 89 3 = HA A
K. B KRB~ CRP 88 BUARE HE T 5 4 it
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I, — B RIEHFEH R IEIKE ,CRP R E & A IE
WO MEREEREE T, BT RAE R B ZUER
T8 BTN E , S0l IR T B o R AR S 1L R AE
AE,CRPEHNIHEAR , HAEERERER
HBARIE R X, AAG REELEIFRS K. H
o IHAME R, XTTREME AAG BB T B
240 a8 e A [ UL, 24 ARE L IR Y B R G2 T
fE MR et , 2 BL7E SP M AAG FHErs: CRP 98, T

L HAE RAE B MR N B R R Z BT E L AAG
REAE,RHAK 24 h N AAG I B FHTT
HLAEEREAREASEBERFHE H AAG
FA B RE MR IE R T R, X AT RE A KR
KERARBG MR EEIKE MR,

CER fE AL FERE APPs, TEAHZ R
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Jo% e A (A1 7 7E 4H R |AL U , T BUFBE & i CER
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EWEN T, AR IRE— 2 FAEE.
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A2 AT REME , f HP SR, IER F
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T e A B R R B R SE B A DR OO, AR T
BR, MEBEREGIER  RIE TR, HP B4
FWWMERFAE B HP ISR ETIE R
FI W BRI R SE 2 B B 48 b, 00 L AT R 0 1R 16 9T A0
S 55 .

B2, B T O A BE B A R TR M R E RN Y
PABT B, BB T O B AR R R B KBS B EA
U NRENMHARMENESEREFEER
%, FADESSXT 4 35 APPs $5 4% ¥k B 09 & 0 & 5
CRP R A& B R P M BUR 547 :CRP 1 AAG &
IEFREERT R RN EFE R, SR E TR LR
CRP {8) 2 RIEFZ H M An & HP A7 T
R RERRE, HTREEKE ZRE T
5 CER Xt & L2 B i FI W B 2 U .
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REMEHA TEHW,
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BN, AERMR; P B
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BE(Sp0,)0.90; Rk AR E F ¥ I, &
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