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[Abstract]  Objective To investigate the effect of glucose level, variability on the prognosis of traumatic
patients. Methods A retrospective study involving 300 traumatic patients admitted to intensive care unit (ICU) was
performed. The average glucose (GluAve), glucose standard deviation (GluSD) and glucose coefficient of variation
(GluCV) during the first 72 hours were calculated. Patients were divided into survivor group (n =249) and
non-survivor group (n=>51) based on outcomes. The GluAve, GluSD and GluCV were compared between the two
groups. Patients were allocated into five subgroups based on GluAve (3.9-5.5, 5.6-6.6, 6.7-7.7, 7.8-9.9, =
10.0 mmol/L) as well as four subgroups on GluCV (<15%, 15%-30%, 30%-50%, >50% ). The mortality in hospital
was compared among the different subgroups and the different GluCV in the same level of GluAve subgroups,
respectively. Multifactor logistic regression was used to determine the risk factor of hospital death. Results The levels of
GluAve (mmol/L), GIuSD (mmol/L), GluCV of non—survivor group were higher than those of survivor group [11.31 +
4.38 vs. 8.50 + 3.40, 2.85 = 1.94 vs. 1.87 + 1.67, (28.30 +23.08)% vs. (20.90 + 13.70)%, all P<<0.05). With the
gradual increasement of GluAve and GluCV level, the mortality was raised accordingly (x,2=26.332, P=0.000; x,’=
65.522, P=0.000). In the subgroup of GluAve 7.8-9.9 mmol/L, the mortality was 9.09% (3/33) with GluCV <15%
versus 46.15% (6/13) with GluCV >50% (P<<0.01) respectively, and in the subgroup of GluAve =10.0 mmol/L, the
mortality corresponding rates were 21.05% (4/19) with GluCV < 15% and 61.54% (8/13) with GluCV > 50% (P<
0.05). The multivariable logistic regression analysis demonstrated that GluAve and GluCV were risk factors of mortality
(GluAve odds ratio (OR)=1.150, 95% confidence interval (95%CI) was 1.042 to 1.270, P=0.006; GluCV OR=
1.022, 95% CI was 0.999 to 1.040, P=0.040]), GluSD had no effect on mortality. Conclusions The increase in
GluAve and GluCV in traumatic patients are significantly correlated with mortality. Control the level and the variability of
blood glucose might be an important aspect of the multiple trauma death reduction.

[Key words] Trauma; Blood glucose variability;  Blood glucose;  Prognosis

DOI:10.3760/cma.j.issn.1003-0603.2011.11.002  FE4:35 H : [ [ IAR2= 545 H (81071529,81101467)

MERE A 510507 TN, 2R A8 B R BN B o 0 AP B ORI | R4 3R RDHRTE B ) 5510180 4R, )M A X B 4
S B TE WP R (T )

WEVEH 77, Email : slei_icu@163.com



- 644 - r [ £ E A B BE A 2012 4F 11 145 24 %5 11 ] Chin Crit Care Med , November 2012, Vol.24,No.11

B 5 Gt BN I e IR B IR B R AT, £+
S M TG AR o TR fb s ZIRT A ek
A A A R AT i AT A O g IR X 7
JE MR i E R 2 LY, BRSO R W, TEMK B
i FE PR IR T X TS 7 A N R RZ ) I I8 B
SRS LT (A 7 S R 28 20 (B A 43 ) 1
WEIR Iz ST BB AN 2 o ASBIFSE [l B 43
MFE 6 4] 7R 48 2 R DA IS g S ) ) 421X i 2 .
P Be AN EE W By (1CU ) 22 % 473 22 3 1 A AR
S RO, T A AR S X U R 52
1 WHR5GZ
11 WX Rk . 572 0 £ K& 15 &l 2006
AT & 2011 4F 12 AMEBEEE o AEARME AR
=18 %, Gl A e g PR RER T R T
(APACHE I ) ¥¥4r=154%r, AEICU=3d, H7F
ICU WAa) i A/ 10 YA R HEBRARE: A
£ 1CU 24 h NFET: A2 WK SE T  BEAE A W5 IR i
L e

N IR R Ve 3 (e o2 v 8l Y VYT (g 2
SAEUE, T IRYT BRI AR A AR A IR
12— 3 300 BIRFG 25t I IEIN . A2
WA S BN IR B R 0 i 2 AR
1 184 4,3 ARz A5 102 5,4 A7 #1455 14
B, 105 ABERS I FEASTERL IS ARIE A 53
A7 AN BEPE4> (1SS ) L APACHE 114345
1.3 KA Hrasts . ¥ A BE R R AE 1CU
72 h NI (GluAve ) 7K 430 5 4H(3.9 ~ 5.5,
56~6.6.6.7~7.7.78~9.9,=10.0 mmol/L), 43#t
GluAve THE 5 R 10U BAH M s B T A 28 F%
HEALE ICU 72 h NIBEAE 3 (GluCV) 438 4 4
(<15% .15% ~30% .30% ~ 50% .>50% ), ZHrifil
BEAR S 58 RS AR SCHE . Logistic [M1H 4347 2
RO EAEBRIMAET- RGP R . GluCV ]
SBETE 1ICU W [E) AR 1 22 (GluSD ) BR P GluAve,
FRARIMAEEIL 10 mmol/L 45 TS REFEEEA . H
DT B AR 25 IAHE A SC AV ot A
1.4 GEibephbs . R SPSS 16.0 Git-4ibab 3k
i o THE TR AR = ARifE2E (X = s) w4 IH] L3R
PRSI AEAS ¢ K s THECRORH R ROR, R X
K9 By, Fisher B PIMEZRE: ; 40 BT O FE R 55 AN R 79
J5 BIAE e DL MR GluAve BE GluCV A BT B
) B L J A8k i 3, Logistic [01IH43HT 22 %40 de A
B A ZET Al ST fa b PR 2R, SE B R 2R logistic 7]
IR B vk A B E LR R (it P<

0.10 A G2 LS EHET ), g2
K logistic [ & A B FE TR fa S T 2R
P<0.05 W ZERAGIT L

2 % R

2.1 FEIRH 5P T-4H GluAve .GluSD .GluCV F 45
(£ 1): JET-4H GluAve.GluSD X GluCV BB & T
TG4 (H) P<0.05).

R 1 AAGHE ST L K B U

KL AME R (3 £ 5)
A B GluAve(mmol/L)  GluSD(mmol/L.)  GluCV(%)
TG 249 8.50 = 3.40 187167  20.90 +13.70
T4l 51 11.31+4.38" 2.85+1.94" 2830+ 23.08"

1 - GluAve : SEXIURE , GluSD : MR EZE , GluCV - i AE 575K
S dl e, "P<0.05

2.2 GluAve GluCV S5HRIERCR(FK 2) . 2 kM
HEBEE GluAve [ T, HIR LR Z W T+ 5 (P<
0.01); B GluCV YT ST, Hos SE R A 52 T v
(P<0.05),

%2 ANFEKFEGluAue .GluCV &4 £ % 45 B H kAT %
211 51) W% AR (%(H]))  x*E PIA

GluAve 3.9 ~5.5 mmol/L 4 32 3.13( 1) 26.322 0.000
5.6~6.6mmol/L4 60 5.00( 3)
6.7~7.7mmol/L#H 40 10.00( 4)
7.8~99 mmol/L4H 89 19.10(17)
=10.0 mmol/L 21 79 32.91(26)

GluCV < 15%4 116 6.03( 7) 65.522 0.000
15% ~ 30%H 87 9.20( 8)

30% ~ 50%2H 67 26.86(18)
>50%4 30 60.00(18)

7 : GluAve : FI LA, GluCV : MLBHAS 7%

2.3 FET-AISCH R LT logistic [MIHHT (£ 3) .
PRI ZE 5 2253 B s s s SE SR8 B SURY A2 f AR
1% BB 1SS APACHE T 343 .GluAve .GluSD .
GluCV, XF RS T logistic 220 A M1 534
IR, APACHE 11 1743 .GluAve (GluCV 2 1F B
WIEFET A fE i I 2 (P<0.05 8% P<<0.01).

£ 3 300 B2 kA BT A H R LT logistic [211H 5347
WHNE  REVARERMEZ ORIE X H PIH 95%CI
APACHE 1T #¥4y 0.301 0.041 1.351 53.213 0.001 1.246,1.460

GluAve 0.140  0.051 1.150 7.655 0.006 1.042,1.270
GluCV 0.022  0.012 1.022 3.543 0.040 0.999,1.040
WL -9.484  1.154 67.589 0.001

W APACHE T« ZPEAE e 58 RO - R T,
GluAve: I , GluCV : MUFEAE 5%, OR: (L3 H,95%CI:
95% ] {7 [X 8] ; 4% (AR TCHLIN

24 ZRUGIEFEARRE GluAve K GluCV I 24 (1955



e G E AR EE A 2012 4F 11 45 24 %5 11 Chin Crit Care Med, November 2012, Vol.24,No.11 + 645 -

FERIE (] 153 4) 5 AE GluvAve 7K -2 4
GluCV [, BEWALRWEIE &, H GluCV Ny
30%LL L, HAFERI B TR . 7E GluAve 7.8 ~
9.9 mmol/L. =10.0 mmol/L i, GluCV >50% . 4 1)
FRIER IR 5 T < 15% W 2H ( P<0.01 Fl P<0.05).,

100 -
OGluCV <15%

EGluCV15%~30%
@GluCV30%~50%
WGIuCV >50%
K-F- ¥ GluCV

80

=
o

WAL (%)

[}
o

0
3.9~5.5 5.6~6.6 6.7~7.7 7.8~9.9 =10.0
ICU 72 h N GluAve (mmol/L)

1 : GluAve : T3 IIUBE , GluCV : Il BEAR SR
E1 ZkUiEEARR GluAve K- GluCV IFLH KIFKEIESR

x4 300 HilZ L0 BFEARF GluAve /KF GluCV

MEZH A FE % LA
GluAve(mmol/L)  GluCV  JHIER[%(F /)] ¥ {i PIE
39~55 30% ~ 50% 16.67(1/ 6)
5.6~6.6 >50% 100.00(3/ 3)
6.7~7. 15% ~ 30% 6.67(1/15)
30% ~ 50% 25.00(2/ 8)
>50% 100.00(1/ 1)
7.8~99 <15% 9.09(3/33) 10.942 0.004
15% ~ 30% 9.09(2/22)
30% ~ 50% 28.57(6/21)
>50% 46.15(6/ 13)*
=10.0 <15% 21.05(4/19) 8555 0.014
15% ~ 30% 20.00(5/25)
30% ~ 50% 40.19(9/22)
>50% 61.54(8/13)"

1 GluAve : FAYIALE , GluCV : MUFAE % ; 5 7] GluAve 7KF
GluCV<15% 3%, *P<0.01,"P<0.05

3 % i

JH 22 Ok 0 JE A BB SR AR T S | R
MUBE T AU A T SR s U AN R, B
e ML A AL 22 07 A AL B4 B2 8 B i
FARBU R R M 2 55 22 T DR R AR I
T A 5 FE AR B R A7 e AU AT ,
S MU i S AN R A IR RIFFE R, 1k
Z A E IR EE A IE (MODS ) K 4> B RAE J 0 45
B AE(SIRS) 8 v, FE T4 M K P-4 2271 L JF
HA R ZARYT, R A A2 125 T 1 v S B o
W BE RS T i, (AR KRR 7 il i — 2D R
B B IR K P, 3 A PR A LN, $ /R 18

TG B A IO T IO e X B4R [ i A 7 -
AR Ry W £ S 1 e AR B AR b 2 — 7 AR
FEEE R, 2 R TR TE AR R ISET 41 GluAve
I ARG AL, HBEE GluAve BT, R AL
R T LT SR m S R ST
AT Z AR TRl R, 2 il IR A R Y R ol e 2
BT EARRBUE M TFB 2 —.

P T B A5 7T 5 | A AR T v 4k s O e
B 22 K AU BN, ARl FH AR 5 3 IR YT AR 15
il B K DL Bk s 1 B 4518 H— BAAAE 4, 78
55 1 W (Leuven I )RES Fp R4 T AMRHEI TR
FEE 2R AR 5 ZIR YT RS IR AR S M L
TR o A ge QI EE R LR £
B DI RE U I RORE & A R B FRARS ), (A RE)S
Leuven I IS AIARAS RIAHBIAOEE L, LU A %)
GOWBHESEBE ©, FRERY ICU MOBEE 655
(NICE-SUGER) K fifeepiE 72 0 S =R IT
TS (VISEP) (145 S AT AL 2538 101 3 ik
S50 G W B AT BE S « AU GluAve 1] DL Tl
S, T AUAE P 30 Sl R R X T 7= A R, — BB LT,
5T 2 B0, I A8 J) 5 0 el A LA S Ak I 08 s o 34
5, 2 P C TS ARG, DT i T N R 40
MR T, SN Ay B Ik BT P R A0 A 9 T L e
e UBHEE Ry e 12 A2 AR X 7 B R AL
i 55 2R IR T B0 T 1 A AL ) T R R AR I ot
PO, FFARAUSOZ FEAR MK, Tl AR A
KBTI W, 7 A U8 3 K i) £ A8 3 v, bR
WIEHF-a (TNF-a ). 41N Z -6(11-6) .
C— RN AR 1 (CRP) A5 480 R - 7KF- i T A U8 3
W/, BB RIGIT 5 RAEHE T 5T
B, 7R RAE PR 5 R % sl AH 6, fEZR G ICU
fE T BE AT TP R, JEIe & GluAve 382 S Wi
WIS GluCV (GluSD, FET-2H ¥ i 7 T X} iR
4, LEPE OO T ) BB L B e it W D B i
A UM T GluAve. DRI, 75 208 b 42 il i b
By, 10 AR B4l A AT IR 7K P /U A 0 3l vl R
A TR RAE , BCE WU 1, ARBFIE KB, 5
T2 R W A2 5 948 A8 GluCV (GluSD P & =5 T
AEAEA AR TR ACEIEZH N, GluCV i # s A%
15, B B 05 R SR S TS B AR OG . I
Wi T 10.0 mmol/L /) 8 F R AL T, IFFE
GluCV BT, Bt R IR 2 F a3 3 AU
HETIEAS B, MR Sl [R5 e 13

GluAve I GluCV 7 MAAS [R] £ B 5z B v % i



+ 646 - r [ £ E A B BE A 2012 4F 11 145 24 %5 11 ] Chin Crit Care Med , November 2012, Vol.24,No.11

JEE AR LR RUREE R ARSI SR, 3R
AN T T BE AL, BIARE Y M 2 AN 8 0 5 TR
e IUBE I ) BE SR N LA I i g 22 | R 2R 4IRL
A E SRR AR A SN AR . GluAve TEH B
Ths i A T REAAE B A B I8 . XA A
SR, b S0 0 B S0 Th) 28 25 A0 28 1 Tt
BRI BE AT RE . ABFSE R EEE W, LEAH R AY
GluAve SWZHH, K GluCV AR[A], &R IER IR A,
1E GluAve <6.6 mmol/L, 45\ 41 1) 22 % 47 (8 34
GluCV <30%HIFET- NHECR 0, SET i Bil 2 53 A 15
GluCV >30%H I N 5111 GluAve>6.6 mmol/L )45
WAHWN AN E] GluCV MEZH B A LT 4], Ho L5
W& GluCV T & b T

RERG 2 M QI SE TR I R AR 2, AR 0% Q4059
7ISS TR I T RERR B S5 1 ] SR R S o A
WF5E TP AR AT 0 A J5 A B, B AR B 5 R
£ 1SS K APACHE II 433X 22 A 32 #E 4T logistic [1]
545 B, GluAve #l GluCV 22 LU #H
EBARSE T RIS GRS R . X T2 & 058
AR A AT Mo A ] B AR R K
7 LIV 24~ Fa Rt , S ki A AR R B A e 5l

I 7 S B 1 W e 3 ) O vk EATR A — A
SN ITEG I et iE . AU RN, GlusD,
GluCV #f I 52 Wi T A A 6 R 28 15 B AN AR E 1
HOu FE W AT SRS T GluSDY, AT 4
BN, FE logistic FIHAMTHY, GluSD X $il J5 52 M)
AR T GluCV X FilJ5 A 5200

B2, X2 A I R i B
TR BOEE Y A OB ) E A, B e
Wl SR A i A A W [] I 3 5 1 A2 Ml PR A1
IR 980 i WE AR S T L/ i8S S T ek
LPUR AT RERAS OB X T2 R R R
S0 T - 27 XA R W 28 S 1) s DI 4 o) E ARk AT 1
A AT PR 2D W
Sk

[1] Eakins J. Blood glucose control in the trauma patient. J Diabetes Sci
Technol,2009,3:1373-1376.

[2] Ali NA,O'Brien JM Jr,Dungan K,et al. Glucose variability and
mortality in patients with sepsis. Crit Care Med, 2008, 36:
2316-2321.

(3] At FREdE, i, A5, AR SRR 48 B35 0 Jed 0 i A it A
P, R G AR R, 2012, 24:24-28.

[4] Sammour T, Kahokehr A, Caldwell S, et al. Venous glucose and
arterial lactate as biochemical predictors of mortality in clinically

severely injured trauma patients—a comparison with ISS and

TRISS. Injury,2009,40: 104-108.

(5] AR, FIRLr, bk, S5 I e b i e 55 106 & R ALY
HISCH I, b R T S of R 2%, 2006, 18:751-754.

(6] fafsgng , SR B Gtk AR 05 )5 5 Ul i) A R AL Ko U5
. RSN, 2004, 6:149-151.

(7] KWL, SREL 4, RTE 5 G T 8 4 B RO AL I 3R 355
BRI [ O R R 2, 2002, 14 753-755.

[8] Van den Berghe G, Wouters P, Weekers I, et al. Intensive insulin
therapy in ecritically ill patients. N Engl ] Med,2001,345:
1359-1367.

[9] Van den Berghe G, Wilmer A,Hermans G,et al. Intensive insulin
therapy in the medical ICU. N Engl ] Med, 2006,354:449-461.

[10] Finfer S, Chittock DR,Su SY,et al. Intensive versus conventional
glucose control in critically ill patients. N Engl ] Med,2009,360:
1283-1297.

[11] Brunkhorst FM, Engel C,Bloos F,et al. Intensive insulin therapy
and pentastarch resuscitation in severe sepsis. N Engl J Med,
2008,358:125-139.

[12] Monnier L, Colette C. Glycemia variability: should we and can we
prevent it? . Diabetes Care,2008,31 Suppl 2:S150-154.

[13] Egi M, Bellomo R, Reade MC. Is reducing variability of blood
glucose the real but hidden target of intensive insulin therapy? .
Crit Care,2009,13:302.

[14] 2, BHME, 2R, 5 Wk 58 HE#H CRP,
TNF- o IL-6 7KV 565 KB ASCHERF AT vh B 2=,
2011,31:206-209.

(150 B, i, LA L, A5, (OB Sloxd i W4 s A5 J e AR
H BURIEZIA. b R I SRR 2, 2009, 21:466-469.

[16] Waeschle RM,Moerer O, Hilgers R, et al. The impact of the severity
of sepsis on the risk of hypoglycaemia and glycaemic variability.
Crit Care,2008,12:R129.

[17] Ryan EA,Shandro T,Green K, et al. Assessment of the severity of
hypoglycemia and glycemic lability in type 1 diabetic subjects
undergoing islet transplantation. Diabetes,2004,53:955-962.

(Hekii B 1 :2012-06-18)

(A ST - R4

‘TTEER

OB - Bene View T8 g AP YL ~evvvvnrennnnnn (3=)
QRFHLLH 5l MR <-eeeeeeemeneeennn (F#HR)
CORRIF N« MLIRHETRE ovvveneeneeeeeneaeanan, (3W)
I SRABELEE e (3W)
GBI ZE s VTS250 FEMEAL «-vvvnevnenemnennennennnnn. (#&ER)
@FTAALENZE  BETHETT evvveneemenenneenenn (J57)
DIRETTR) AR AR IFHL oeevevreees (4E7)
@EAEZEV ST v (3BW)
O TN s UG LE eeeeeeneineenieneinenn, (4BW)
WOR 5T LI A0S PHCRLIER TR -oeeeeeeees (#ER)
WFEHIE LT R AL T2 RSB ZRLT e (FER)
Q2% [ W™ it (I ) A R A i <o - (FER)
A —FIZh AT e (#=)
OTLHHR I T PR A FACRE IR - (3409)



