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Influence of intraoperative blood glucose variability on renal function

and prognosis after cardiac valve surgery

LIN Lizhu, TAN Runxian, LIANG Youjun, FAN Haiou
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[Abstract] Objective To evaluate the influence of intraoperative blood glucose variability on renal function and in-
hospital prognosis after cardiac valve surgery. Methods A total of 67 eligible patients undergoing heart valve surgery in
our hospital from August 2018 to August 2021 were selected. A retrospective cohort study was adopted based on the
difference between the highest and lowest intraoperative blood glucose values. The patients were divided into three
groups, the blood glucose difference is less than 2. 8mmol/L as the hypoglycemia variant group (Gl group), and the
blood glucose difference between 2. 8mmol/L. ~ 5. Ommol/L is the middle blood glucose variant group (G2 group).
Patients with a blood glucose difference greater than or equal to 5. 0mmol/L belonged to the hyperglycemia variant group
(G3 group). The relationship between intraoperative blood glucose variability and postoperative renal function and hospi-
tal prognosis was analyzed. Results There were no significant differences between these three groups in age, female,
history of cerebral infarction. and so on, all P>0. 05. There had a statistical difference in the overall average of the total
hospitalization expenses in the three groups (F=3. 227, P=0.046). The G3 group was significantly higher than the G1
group, P<C0.05. The CysC had a statistical difference on the second and third postoperative days among the three groups
(P<<0.05). The G1 group was significantly lower than the G3 group on the second and third days (P<C0.05), and the
G2 group was significantly lower than the G3 group on the third postoperative day(P<C0.05). The Cr had a statistical

ES£WB:) OHKRABRIAMEER S A F 2% HAHRMZ20200172)

BIMEE 4878 & . E-mail : tanrunxian@163. com

SIAAXL :Hhmk. AL ZAE. F AP TFESCBEMERE T ke Hwm[]] @3 EF,2023,35(3):405-410. DOI: 10. 3969/j.
issn. 1672-3511. 2023. 03. 018



o 406 WERES 2023 F 3 A % 35 %% 34 Med ] West China, March 2023, Vol. 35,No. 3

difference on the second and third postoperative days among the three groups(P<C0.05). The Gl and G2 groups were

significantly lower than the G3 group (P<C0.05). The eGFR had a statistical difference on the second and third postoper-

ative days among the three groups (P<C0.05). The Gl group is significantly higher than the G3 group (P<C0.05).

Conclusion Blood glucose variability is associated with perioperative renal impairment and total hospitalization costs in

heart valve surgery. Hypoglycemic variability may help reduce perioperative renal impairment in heart valve surgery and

reduce overall hospitalization costs.
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Table 1 The general preoperative data comparison in the three groups of
patients
31 4 32 4 334
fiehr <1(,ii%> (fii) <:i§ﬁ5> he P

I (CH) 51.008.25 48.879.75 53.5211.04 1.334 0.271
Ltk 8(42.1) 12(52.2) 17(55.2) 3,059 0.217
BMI (kg/m?) 21.5342.55 21.6243.07 21.40%2.79 0.037 0.963
ARG HLBE(E (mmol/L) 5.4841.28  5.634+1.15  5.58+=1.57 0.068 0.934
WEAL s

i 12 9 842 3(15.8) 5(21.7) 4(17.9)  0.418 0.852

SO 5(26.3) 2(8.7) 7(28.0)  3.304 0.208

0 I o 2(97.3) 521.7) 6(24.0)  1.371 0.544

2 e 32 Bt 0€0.0) 1(4.3) 2(8.0)  1.409 0.772

JHF D 32 45t 3(15.8) 0(0.0) 3(12.0)  3.847 0.166

i 3 8 5 12(63.2) 14(60.9) 15(60.0)  0.047 0.977
Il R A8 b

ARETEF (%) 53.74410.37 53.70£10.01 57.3610.25 1.001 0.373

LI HeH 0.6340.08  0.6240.07  0.6140.06 0,493 0.613

DIRENE M%) 421D 4A17.H 6(24.0)  0.320 0.852

0.001) , B H AW TG4 25 5 (P=0.321), W3 5,
@3 ARG BUN, A 1] b3 T Ge 1127 3 L (P>0.05),
AN R ] A B BUN B A 48122 22 5 (P <<0. 001), UL
6. O G3 4 LE .Gl 4 UA ARG YK D

0.089), WFE4., @5 G3 4l #.Gl1 4 eGFR {H# BE it E L(P<0.05) , ANE I S 0 UA EA 4
RIFH R ME =K COFEI 38 L (P<  FEF(P<0.001), s B AN IG5 22 57 (P =
0.05) . /A [l it [] 25 19 eGFRH A S i 2% 22 5 (P< 0-87D MR T,
®2 3AREERFAYP—MABNLRL(x£s), n(X1072) ,M(Ps5 ~Pr5)]
Table 2 Comparison of general perioperative data of the three groups
& b Gl #H(n=19) G2 H (n=23) G3 41 (n=25) /%2 P
101 ¥% 2% 8 (mmol /L) 2.02+0. 65 3.7840.67 6.87+1.82 88.394  <<0.001
ARt
AR T Ak T AT A0 Y i R 6(31.6) 13(56.5) 16(64.0) 4. 806 0. 090
AR S I e 2 13(68. 4) 18(78.3) 20(80. 0) 0. 856 0. 652
CPB i ] (min) 106. 00(87. 00~122. 00) 117.00¢103. 00~146. 00) 116.00(94. 50~142, 50) 3.246 0.197
= 2 Jik BEL W7 B5F 8] (min) 66.00(40. 00~75. 00) 76.00(66.00~107. 00) 70.00(53. 50~90. 00) 4,475 0. 107
FARF R >0.05
MVR 4(6.0) 1(1.5) 3(4.5)
MVP 1(1.5) 0€0.0) 1(1.5)
MVR+TVP 10(15.9) 12(17. 9 13(19.4)
AVR+MVP 0(0.0) 1(1.5) 000.0)
AVR 2(3.0) 1(1.5) 3(4.5)
AVP 0(0.0) 1(1.5) 2(3.0)
DVR 0¢0.0) 2(3.0) 0¢0.0)
DVR+TVP 2(3.0) 5(7.5) 3(4.5)
NIRRT
A5 B 15 (mL) 350. 00(260. 00~680. 00) 390.00(295. 00~510. 00) 310.00(240. 00~445. 00) 2. 869 0.238
ARJF A4 I A ] (h) 19. 67(19. 00~20. 67) 20.00(19. 62~24. 67) 20.42(18.75~24. 05) 1.575 0. 455
ARJ5 ICU 1282 1A () 3.86(3.78~4.00) 4.00(3. 80~4.02) 3.93(3.81~4.74) 1.117 0.572
A J5 1 B B 8] (D 14.00(11.00-1~7.00) 13.00(11. 00~16.00) 15.00(13.50~18.50) 3.071 0.215
SaAE B B ] (dD 30. 00(24. 00~35. 00) 28.00(25. 00~35. 00) 33.00(25. 00~40. 00) 2.073 0.355

HMVR., ZRMEEHA s MVP, R RIE AR s TVP. =R MAIE A s AVR. gl ikl & AR s AVP. 3 ikl OB A s DVR. BUR & #e A .
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Table 3  Results of serum Cystatin C analysis in the three groups
T H Gl 4 (n=19) G2 #H(n =23) G3 # (n=25) F P
AR (10) 0.96(0.87,1.07) 0. 88(0.80,0.96) 1.01€0. 85,1, 14) 3.735 0. 154
ENEEPNEY) 0. 80(0. 69,0. 86) 0. 80(0.65,0.95) 0.87(0.66,1.01) 1.267 0.531
ARG H—K12) 0. 98(0. 83,1.08) 1.09(0.87,1.48) 1.11(0.95,1.59) 2.715 0. 257
AIFH KRG 1.02(0.89,1. 1H)® 1.16€0.86,1.57) 1.25(1.11,1.55) 11.037 0. 004
RIGEH =KD 1.09(0.95,1.15)@ 1.07(0.86,1.43)P 1.46(1. 08,1, 81) 9.300 0.010
F 10. 882 15. 351 24. 480
P <0. 001 <0. 001 <0.001
e 5 G3 A %, P<<0. 05,
F4 3ESCrHIMERIEE [M(Ps,Prs), pmol/L]
Table 4 Results of serum creatinine analysis in the three groups
i H Gl H(n=19) G2 4 (n=23) G3 4 (n=25) F P
AR A (10) 75.70(61.50, 83.10) 67.50(57.00, 81.00) 71.20(61.05, 82.50) 1.050 0.592
Y NEEPNEIN 70.70(62. 40, 76.60) 73.60(55. 50, 89.30) 77.60(68.50, 99.05) 2.476 0. 290
ARG — K (12) 97.40(84. 30, 118.60) 90.20(71. 70, 141. 60) 110. 90(89. 50, 153.15) 1.521 0.467
RIGHE =R G43) 74.00(62. 80, 101.10)® 73.90(61. 90, 115.60)® 102.90(77.90, 140. 30) 8. 020 0.018
RIGH =KD 72.20(65. 4, 77.50)® 75.1(52.8, 98.5)@ 95.2(59. 65, 122.60) 4. 086 0. 130
F 13.975 16. 651 14.037
P <0.001 <0.001 <0.001
5 G3 4 #, OP<0. 05,
£S5 3AGFRETEHTERILEL(x*s), mL/min ]
Table 5 Results of glomerular filtration rate analysis in the three groups
i H Gl H(n=19) G2 4 (n=23) G3 2 (n=25) F P
ARHT(0) 79.47+14.18 84.44+23.63 75.49+22. 31 1.104 0.338
ENEEPNEY) 110.77+33.76 103. 52434, 12 99. 98+39. 86 0.484 0.618
ARJFH—K G2 75.634+20.18 68. 49+26. 46 63.45+25.07 1.355 0. 265
RIGEH =K (13) 75.25+18. 370 66.97+29.98 51.64+18. 86 5.975 0. 004
RIGEH =KD 68.85+14, 260 66.55+24. 69 50.42+22. 45 130 0.009
F 16.169 26. 111 31. 944
P <0.001 <0. 001 <0.001
5 G3 A K, OP<0.05,
%6 34 BUN SRR (x£s), mmol/L]
Table 6 Results of urea analysis in the three groups
i H G1 #H(n=19) G2 #H (n=23) G3 # (n=25) F P
AR (10) 7.42+3.19 6. 9442, 07 7.10+3.16 0.152 0. 859
RIEHKGD 6.73+2.52 6.72+1.76 7.34+3.30 0. 433 0. 650
RIFH—K(2) 11.36+3.33 11.55+3.56 12.02+3.94 1.199 0. 820
RIGH =K G 11,6043, 27 11.92+4. 38 13.51+5. 27 1. 205 0. 306
RIGEH =KD 10. 9043, 57 11.40+4. 49 13.54+6. 86 1. 600 0.210
F 15. 433 30.108 29. 548
P <0.001 <0. 001 <0.001
x7 3AVASHEREE(x£s), pmol/L]
Table 7 Results of uric acid analysis in the three groups
i [ Gl 4 (n=19) G2 4 (n=23) G3 H (n=25) F P
AHT(10) 447.52+112. 71 477.03+145.08 489.72+123. 25 0.596 0. 554
Y NFEPNEID) 303.28+100. 24 336.954106. 50 382.91+100. 63 3.349 0. 041
ARG — K (2) 418.62+163. 22 422.45+146. 68 495.38+174.03 1.667 0.197
ARG H K 13) 359.77+126. 04 366.00+140. 17 451.56+186. 05 2.537 0. 087
RIGH =KD 321.42+122.94 320.04+136.73 403.08+217. 82 1. 870 0.162
F 12.795 18. 430 6.227
P <0.001 <0. 001 <0.001

45 G3 4lit,. O P<o.

05,
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Table 8 Analysis of total hospitalization costs in the three groups
4y n B AR e 4 9595 1 {7 IX [ F P
Gl4] 19 80132.07+11105.329 74779. 48~85484. 66
G2 4 23 89280.12+20163.38 80560.82~97999.42 3.227 0.046
G3 4 25 93968.46+£19979.63 85721.27~102215. 65

5 G3 4, OP<0.05,
3 itig
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SR T G2 41 (P<<0.05) ., BLHIKSNME SR ARG 17
FE W B X S K 2RO g A R AR — 2 R
SRR IR R S DG o NIl = o 1 (T A= e LI
I A AR S, A A DG 1 Bl 4 52 96 BF 52 HE 52 1 B
W 345 T 30N BB 005 . B 20 200 B A T LB /N Bk AR
FRUHE R 6 4 I 35 VG B Y b e T, R R U A L
AN L Bz AN B R RT DL 2s Ak .

JUUET 2 UL PR FE AR B AR5 7 0 e AR A 0 455
SCr F R WLEF - SCr A I 2 116 PR T 5 Wk 2 i iy 32 22
Tk Z — M B NE T RE & A B B, SCr A BE K i
B RALE ARl SCr K EJF, — it eGFR T RE—
et HAE A S TE &l AR B A R BOR

eGFR 7E A J&5 7 [F) i) [0] 55 ¥ B Wi bl . H G3 HEEAR G
t3 1 t4 B ] BB AR T G1 41,3278 CPB AR FIAR
AR %) ) 0030 B0 %oF U U R i B T — o R A
3SHAJEHY SCr fHAEAR T 55— K (12) 38 B I =i {8, B
Je TFUR T TRl A R R B G3 4L 7E 3 Fl td
i ] B B B T G ZH A G2 4 (P<<0.05), 1E %150
T SCr{fFmEm T eGFR B NI, PiZ AT G
AR R AREF TR R Bon 3 HARJFH — K SCr 1y
W TR X 5 R 2R g g R — 2, Hai
ARIE#EZ: 3 d 1y SCr kM & B SCr I A & Wi &
eGFRFEART F+ 5. ARPTJEH0, SCr Yok I AL 5 N
TR RSN UE M W 4 TR P LR B A iR LT R
FE 2 1, SRR LT 2l R S AN E AR EY
ERNREE A B ARG SCr ffi% «GFR
B 1 oAV T AV o D0 L AT 8 1 % A I R 50 IE R IS
EHFTBANE EFREGA R,

BUN J2& [ v ¥ J) g (1 — 4> 5 248 br A A G F
REW ZEMERENE R MERKEREMIG.
A 14 58R 30T s A2 i B /AR X BUN A 31 0 A 1 R &
PRI 25 43 W 1 3 i Re A2 i R R 2 A AR R
W 43 A BRSO N L AR g A5 AR R
3 ARG BUN ¥ HAR AT 8 & 5 4 A i ]
J PR 5500 A I 38 A 48 JR 40 L B R LA R R R [
T 22 495 A 28 PN 43 W6 7R 6 1 ST v R e R R R 1
B A R R H O RE B LRV, UA
S I AR I 2R = RN L UA 1 80 24 th 41 il 2%
BRI A, 20 06 th BN S IR 1) B 4 iR
(AN Tt SR = I 1N 2 € D Al S o N 1M 1
H UA KV 5.0 MEAR S S D68 0 M2 68 Lk K 15
BIER EXFAR TG UA K B A LA o b, A
WFFE 4 B oR .3 ARG UA K4 A B A 5
TR L E 3 HBRERE UA KA N LR EA
Geit2fad X, HRA B A, UA 2380 T B
P WML AT RE 0 & AR 5.0 0EAR 58 R HEAA
JiE S

PRSMIE PR N TR 55 R Il R 09 B 42 422 fah 38 &
4 B VR SE SONE 38 A I ) 2038 30 5 R I R 2 ™
A2 O R R AR AR kT 5
AR S5 B 8 A I0UFE b 04 BH AR L Sk Bk 0] BB kR
B 0 B ) R R O L I R L A e s L i 45 R
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