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EERE MRS EER W E R R

(R 2R 5 g B R 2R, K7D 410008)

HEZEIE® : P dE B 2 MRS 5 H (colloid osmotic pressure, COP)FZIN R ZE , il 2 I3 £ H (plasma
protein, PP)IZH(HIEMH, R COPMTINANXTE IR Ee . ik WCAR40S B HAE 8 1Y —E7ORERLIL < 53
M8, $CoP¥ i/ WAL (COP < 18mmHg) FIBZL(COP>18mmHg), F Wil &8 H (total protein, TP), HEH
(Albumin, Alb). ¥K& [1(Globumin, GIb)FZF4EE 1) (fibrinogen, FIB). £5&R: BZIAYAPACHE 1T/ &L TA
ZH(P<0.05); BZHTP, Alb, GIbHIFIB/KF-LLKAFIG 1 TAZH (P<0.0S); Alb, GIbAIFIBAYARIHEAIEIIH R BUKIK K
0.518, 0.28310.113(P<0.05); BHAKMEITMISHSH ML : Alb>23.3 g/L, Glb 12.6~37.6 g/LHIFIB 1.3~8.7 g/L, MR
RENHM COPHISMAK ., Gi: FhE A COPHY FE MR R IKUCHAIb, GIbFIFIB, #4258 (S (EEF nl 15 5
B EHIFIAIG R, 2R 23 AT L) 0 o & I COoP.,

[(RiR] FAERE; RIEBEE; AEA; REH; 4R

Influencing factors of whole blood colloid osmotic pressure
in critically ill patients

HUANG Li, Al Yuhang

(Intensive Care Unit, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Objective: To analyze the influencing factors of whole blood colloid osmotic pressure (COP)
and predict reference range of plasma protein for safe COP to guide clinical infusion of protein in
critically ill patients.

Methods: Physical data and blood gas analysis of 405 patients were collected. The patients were
divided into 2 groups by COP: group A (COP< 18 mmHg) and group B (COP>18 mmHg). The
serum proteins including total protein (TP), albumin (Alb), globumin (Glb) and fibrinogen (FIB)
were detected.

Results: APACHE I1 of group B was significantly lower than that of group A (P<0.05). The survival
rate, TP, Alb, GIb and FIB of group B were significantly higher than these of group A (P<0.05).
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Standardized regression coefficient of Alb, Glb and FIB was 0.518, 0.283 and 0.113 (P<0.05); the
95% reference range of 4 types of protein level in group B: Alb>23.3 g/L, GIb 12.6-37.6 g/L and
FIB 1.3-8.7 g/L; 5 reformed equations were made.

Conclusion: The main influencing factors of COP include Alb, Glb and FIB. We can use the

reference range of 4 types of protein level to guide the clinical management of protein agents, and

reformed equations can be used to preliminarily forecast COP in critically ill patients.

KEY WORDS

critically ill patients; COP; Alb; Glb; FIB

T R Ol A A A 1 IR B4 1 R A i
JE (whole blood colloid osmotic pressure, COP)7J(5|Z|§§:‘
K, AR TR E e 4 I R BE AR,
Wi R W % A R H R R COPBY, IEH AR (&
F1 (albumin, AIb){¥ 5 1L 2 1 A 50 50%, Mk
70%~80% E"JCOP[H] s YEE N Jj‘;‘?i(fibrinogen s
FIB) 76 B 0 N HXFCOPTT#k0.35 mmHg'" ., 1
HRE B 1Y 2R RAE SO B, BREE H (globumin,
GIb) ] 248 o DA T 3 53 H59H P AT I T i # iy cop
KR, [ Adolf GriinertZ4Z7F HEAE (A
BBIEE) i A COP>18 mmHg, ANiEAlbSE: K
FAHBAE AL . KT, 18 mmHglE—
ASFAXS 22 4 COPIKFARBR o AHF 58 PR B AE &
H COPIYFZIR PR 2 K HXF COP Y 2 i 5 &, 4 %)
4t £ COP>18 mmHgl1 75 H [1SH (HIL [ LA R IR

1 WEE5FE

1.1 JHERS RS A

2 v R R R B e 10 B 23 5L S HLAR
HUE RS, L6 hih i i ik A TR A 5 1 A
I HERR, #E8E20124F 11 H £20134F 1 ICUIIA
1405 (1 55 BB 5 VR RS X 42 . AICURTIE 5% i
HIEER . . MR BUS MIAPACHE 1IVT4)
G MRk, S5 A IIRB S R E e DL K
COPHIIGFRAFSE® . COP<24 mmsK#E(18.3 mmHg)
B} 4 FEAIbFTCOP<29 mm7J(7Li_(22.2 mmHg)Hﬂ’ﬂ\fﬁ
AP F AR R B2 50 RAMER
IR FFCOP>18.0 mmHg# A FFCOP>15.0 mmHg 1] ]
S8 A 1 2PL IR A B R 4 S ML B A ) L R e gk
COP=18.0 mmHg}y 7 &I fi 4540 MAEAR TN H240, A
#{COP<18.0 mmHg, BA1COP>18.0 mmHg.

1.2 Fik

il FBMTO23 4% i R i 2 A sl cop, H
3776004 H sl A AL A I i 3 B K, i GEM
Premier300025 TJJ fiE i <43 A3 Hh T 25 £k 0 ik 42 1t
ipH, CO,E(PCO,), 0,53 (PO,), O,IEFIE
(SO,) MIHCO, 25123545 F5 .

1.3 GiitE4biE

J A 3 d FHIBM SPSS 19.048 34k 44347
R 06 1E 25 MR 22 55 ML T R O LA X B b
P (xxs) oo, IR B0 LR AL BT e 565
THECTERE LAl DU R 2 R R O R . SRR
P<0.05H N KT Z oLtk mIH A E , B4l
HREASENS% S H I H ; X & H S5
COPHEATZ UL Pk ol VA AR 2Rk [ S 4 A7 . 4G 56
TKUE R WM a=0.05, P<0.05MZESH G5 X,

2 4 B

2.1 F4H B E KR B MR — A E R

PO R 0 B R A B LR 1, — M TR} b
L2 BZHAYAPACHE IIPE4r W] AKX TA41, B4
(A7 175 5 B B A

2.2 AEICOPKTFAR SR MK SE

Wi4ipH, PCO,, PO,, SO,, Zhk& Ik
/W% 3 = (PaO,/PAO,) , MFIRFEZL(RI), Na',
K', Ca’", Glu, LacfIHCO, Z R LG il E X
(P>0.05, #3).

2.3 NECOPKEIFR TP, Alb, GIbFIFIBRYKF
AR EEH(TP), Alb, GIbMLF 45 A5
(FIB) /K F- 3K TB4 (P<0.05, 33).
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Table 1 Primary affection proportion of group A and group B

s Al AfH (n=129) B 4 (n=279)
PG A s A M 15.5% 24.5%
i g 13.2% 8.6%
TRV R 9.3% 5.4%
E2:300] 7.8% 10.4%
Jihea < 9 6.2% —
M RGP 5.4% 2.2%
WEPRIA 47% 2.2%
& 2ns 3.9% 2.9%
W [iF=BiNE] 3.9% —
FHER 3.9% 6.1%
JHFRERAE 7.0% 6.4%
SPETEAE R R 3.1% 6.8%
R ¥R 2.3% 1.1%
it A e e 2.3% 4.7%
oA 9.9% 7.9%
PG 1.6% —
BRI 0 6.1%
JIIN=223 0 4.7%
—: SR ERIRE<19%, A “HABL” 4
F2 2 HABEMBRAILLE (x2s)
Table 2 Comparison of physical data between the 2 groups (x=s)
W on HA(B /L) AElE ) % i /°C APACHE 11/ 4} Filfs (f76 / 3E17)
AH 129 83/46 51.5+18.1 372+09 152+9.0 75/54
B4 276 181/95 S1.1+16.7 37.1+0.6 123+6.7 227/49
t/y 0.06 -0.21 -0.33 -3.28 26.94
P 0.81 0.83 0.75 <0.001 <0.001
R 3 2HBEMSHITIBIRAILLEL (xxs)
Table 3 Comparison of results of blood gas analysis between the 2 groups (¥+s)
215 n pH PCO,/mmHg PO,/mmHg S0O,/% Pa0,/PAO, RI
A 129 7.92 +3.79 40.1+89 130.8 + 65.3 96.7 + 6.4 0.63 +0.36 1.52+2.39
B4 276 7.86 +3.74 43.5+£24.3 128.3 + 64.8 96.5+ 6.9 0.71 £ 0.45 1.13+1.91
t -0.09 1.01 -0.22 -0.17 1.13 -1.01
P 0.93 0.32 0.83 0.87 0.26 0.31
215 n Na'/(mmol/L) K'/(mmol/L) Ca”/(mmol/L) Glu/(mmol/L) Lac/(mmol/L)  HCO, (mmol/L)
A 129 1403 + 7.1 3.9+08 13+02 8.1+34 1.5+1.0 26.6 %69
B4 276 139.6 + 6.7 4.0+0.6 13£02 87 +3.1 1.5+13 29.1+16.1
t -0.55 0.95 -1.82 1.04 -0.14 1.11
P 0.58 0.35 0.07 0.30 0.89 0.27
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2.4 COPEIMEEM Z L& R ITH 7
JIEBETP, AIbFIGIb 342 %A i £ 24
P, BIRTP, HLAIb, GILFIFIBIE N 784, COP
Sk R AR B A 22 e 2 vk mV A 40 A o il B A B 1
A7) COP=3.639+0.387xAlb+0.167xGlb+
0.232xFIB, RiE ZA(R=0.43, H T COPHELLIN
mmHg, AIbFIGIbAYHA ) Rg/L; Alb, GIbHIFIB
EAEHEBHECOPHEM N ZE; Alb, GIbHMFIBMR
VAR 17 ) 2R B R 4 0.518, 0.283710.113(F4).

R4 285F s MEAKFALLE (xts)

2.5 £2 COP K EHMAZNS EEEREFIE

B#{(COP>18.0mmHg) TP, AlbFIGIbI ik
MIER S, Hn=2761, i H1E 2 5 4 1 il
AIbFITPAYOS% B 2 Z(HV [l : >x-1.64s;
FE GIb Y 959% XU 2 (i [l . x+1.96s; FIBA i
Bor MGk, n>10001, A 20 Bk il H
XM 95 %2 AL . P2.5~P97.5, WK1
TP>42.8 g/L, Alb>23.3 g/L, Glb 12.6~37.6 g/LHl
FIB 1.3~8.7 g/L.

Table 4 Comparison of § kinds of serum protein level between the 2 groups (xts)

21 n TP/(g/L)

Alb/(g/L)

Glb/(g/L) FIB/(g/L)

A
B4

t 11.29

129 47.5+6.5

276 559 +8.0

p <0.001

259 +4.1
30.8+4.6
10.32

<0.001

21.6 £5.6 34+1.6

25.1+6.4 44+19
S.31 4.92

<0.001 <0.001

40428 S0 60 70

TP/(g/L)

20 30 80 90

0.08

0.07}
0.06f

20,05

Z

2 0.04
0.03}
0.02}
0.01}

0 )

S 1012615 20 25 30 3537640 45 50 55

GIb/(g/L)

B 1 4 WHEBSEMW 95% SEEEHE

Figure 1 95% reference range of 4 types of protein level

2023325 30 35 40
Alb/(g/L)

0 15 45

8.7 10
FIB/(g/L)

15
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2.6 MREFEMMcoOPH AT

2.6.1 K B AIbAGIbXCOP/ % L& e ja g A
EANA ANREB BN COP &M :

COP=0.554xAlb+0.143xGlb, F|FHAHF 57 54 LA

AIbFIGIb R [ A8 1 X B AF 5 COPM & yudk M [l 15 43

Hr: COP=4.089+0.391xAlb+0.191xGlb, HiE R4

R’=0.41, PIEEMITSFIBRAR: COP=3.639+

0.387xAlb+0.167xGlb+0.232XFIB,

2.6.2 K R FRM COPHYIE & e )2 B A
AN TP, AlbFIGIbTRI COP YL

LALLM (AR, 2, 3 ML ERINAR

Sy B bR R AR, R AR4, 5, 6, Y REK

RYRIK K : 0.42, 0.43F10.47, Hra, pirilFmxs

AIbFIGIb 5 TP AEL, ARETPIRERITP,

AR 1: COP=3Alb+0.2A1b°+0.01A1b°+2Glb+

0.2GIb*+0.01GIb*®

AR 2: COP=a(2.8¢+0.18¢*+0.012¢*)+B(0.9¢c+

0.12¢°+0.004c¢”)

2A33: COP=Alb(1.058GIb+0.163A1b+3.11)

ANR4: COP=0.7236A1b—0.0143A1b*+0.0002A1b>+

0.4372Glb+0.0109G1b*+0.0002GIb*

NS COP=a(0.7481c+0.0001c*+0.7423¢°)+

B(0.7423¢—0.0142c+0.0001¢°)

A 6: COP=A1b(0.0065GIb—0.009AIb+0.8016)

33 g

COP<18.0 mmHgJAZL A= . 7B £ |
PRV EAE N Z R H 2, AR IR TR
P IX PR EARCOPHY A . COPREAF e 31 1 T
%, FACHEART B, SoRh LA 7 TR 13
A, ATRESR ™ H A SO IR A I I A T AR A S
XfCOPHYS. I . COP>18.0 mmHg Y BLH & 17 1
Wl TAL4, IEWg K2 mai R, Rk
FCOPRIBET %A X m BUR AR 45
COP AT LAYl 4 i 7K M 0 ol 38 4045 170 e 2 9 A
K 2NERE I 38 255 1E (acute respiratory distress
syndrome, ARDS) & {H H ALK& FI IR 511G Y7 7]
Wl o A G T Re, 46 A AL BGE U ] MTTC U AR
B B ) 1 AR ST AR ] 9 COPIK - IR R 52 1
JiE B P RES R, X SRR AT A
K, HECOPIr 4L JE A o AN ), Ll 3 49 B
BZEW A SRR LU BIAR /DN, D xfE L 356 B
COPXI I Ty BE Y 52 11

AlbJE B 2RI —FP AR B, HE AR
AR F I B R R R A I T A R R
# ., WEALX R E I AEA 251, IR 2 T

WA RGP AERY 2", AlbikE FIAE
TREI R AR, ALWRESR 2.5 g/L, St
T XU B M 24% FFF 2 s6%2 . HETE TAIbAY T BR
{8 M T4 —INH . 20034F Vincent 25 2 % B 4 Alb 43
FE30 g/LLA LR a0 I KE 19 & AR 55 BEFEME A
N R A R B ATV IR R E 40 g/LLA L DL ZEFF
COP, 5 F R MK b g il Ny A B H i . H
T PO R K 2 R 30 g/LAE WAL N RR{E, 7EHF
B . MEEAE . a0, £2%k40 .
1 910 5% AR 5 IR 403 4519 0 e I FH AL 38 AR 2
AlbHY S (HVL FE HE /R Alb fL 1 FFR{E M23.3 g/L, 1H
BEFERRR, WA AN [R] L i
24 WG B, PUARL T3Sl , AR
HNCOPKF-LIE B 1, TR B A FEALD;
TEO LA T AR BN, ALbRE AR 3 T 40 1 455 114 58 5%
PE A% = COP B L ILAK Jif, AIBIET°23.3 g/LHf
N AhFEALb . 20044F 587K 5 (& U0 525 (saline
versus albumin fluid evaluation, SAFE) IESE SNy S|
B TEAIb AR K TG 22 5 P00, R I% S 06 43 21 A7 A
Moo ZJa, W 3L4R R A 58k B AL I AE 55 /9 P4
LA K b S A 5620 AT BT AR T I DL R
T T I AN R PN A R 1 LA 2 4
T4V FHCT T A 1 38 3 TR A 2 S Wi iR 7K
il i & AR ML, R AR B coPRt L R, FE
P 547 0 B, TR M R ALL ;. FEAESR
B =R FN W PR R A B AR S5 1 B, RN K B
B, HUAH SWKE CcoPF ZmtA], Al i 24
D3 AL 7K 19 1

AW Y A IR FIB AL SR 5 AE 2 H COP Y2 i A
£, fGEBEGIbMFIBX COPK 5Tk il it K T 1E
BN R . B PE R (UNHIVEGY)
HREGIbHIANTE, AT RN B R YL R, 3 G
R AR RE AR (1 1 B TP BE L B ATb K SF- 2 1E S
COPIIE NI ER G o X W BRHIE T 22 Ju k1 [ ) A
BEZER . GIbSZNCOP/K Y-, BEXTCOPMYSZIH (LR T
Alb, MGIb/K AL F12.6 g/LAF, WAMFEGIb; FENT
#& o JHFRE Ak AR G B BH A5 B B GIb 8 TR R T
37.6 g/LI, I 38537 JEHXTCOPRY TR, 7T i
b HA B R (8 . FIBZCOPHISE AN &, %
ATREA 3 AR R . 1) fE 5 AR AT R RIBA At I
IR 10k SRS FESCRIB B 5 FAIG; 2) i 28 A 1Y
MRALF BRIk AS, FIBIA R A& 3)MIKER e £
AlbFIGIbXT COPHYFZ M AR XS B HI 55, FIBXf COPIY
Wi KX, [RIIE, #FFIB/KF-<1.3 g/Li, F4h7E
e )5 FIB>8.7 g/LINy, #5% EE X COPHY BT
ik, JD HALER R .

ARWFFEALNGEFFCOP Y f BERFFT T I3 5 14
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W22 AV, A % 2K R AP E A AR
J A AR Y Ak, B EANSEEL
BT A 6T %) £85I R AT AT AR B, 45 S
i A5 BREERE . R AT U g X 0 4% 2 I 2K
S H U F PR

i F iR, GIbAIFIBX #EAE B & COPI I
LNl T S AN R LB T A ol 4 s e
1) 2 2 8 3 BB M I DR 1 FH 8 1 ) ) B 7 A8 o
COP<18mmHg M}, #HIHE AL T KM i
TRRAE, NF AR E AR, AEeE B4
FEHABZEE I HIF s A GIbMFIBAE &, Al 3E 2
/b A & R o AE T COPI L Bl
T, A6 L)AL i AE B E I COP.,
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