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Changes of Inflammatory Indicators of Blood Routine and Short — term Prognosis in Patients with Diabetes Mellitus Undergoing Spinal Sur-
gery. Huo Haiyan, Hu Xulan, Meng Shanshan, et al. Department of Anesthesiology ,Shanxi Medical University ,Shanxi 030001 , China

Abstract Objective To investigate the changes of perioperative inflammatory indicators of blood routine and short — term prognosis
of PLIF under general anesthesia in patients with type 2 diabetes mellitus. Methods We retrospectively analyzed 216 cases, selected from
January 2016 to May 2018, including 81 cases in the diabetic group ( DM group) and 135 cases in the non — diabetic group ( NDM
group). Age, sex, body mass index (BMI), ASA classification, hypertension, perioperative blood routine test and calculation of neutro-
phil to lymphocyte ratio (NLR) , platelet to lymphocyte ratio ( PLR) , postoperative drainage volume, postoperative drainage indwelling
time, postoperative antibiotic administrating time, postoperative hospitalization time were collected. Results Compared with preoperative,
two groups of postoperative white blood cells (WBC) , neutrophil (N) and mononuclear cells (M) counts were increased, lymphocyte
counts (L) reduced (P <0.01), and postoperative neutrophils to lymphocytes ratio (NLR) and platelet to lymphocyte ratio ( PLR) also
increased (P <0.01). Compared with NDM group, postoperative WBC and postoperative N count in the DM group were significantly lower
(P <0.05). The Increased range in the DM group were smaller than the NDM group bentween postoperative and preoperative counts of
WBC and N respectively (P <0.01). The postoperative NLR was also lower in the DM group than that in the NDM group (P <0.01),
and the postoperative drainage indwelling time, postoperative drainage flow, postoperative hospitalization time were relatively longer. Dia-
betes mellitus was a risk factor for short — term prognosis after PLIF( P <0.01). Preoperative NLR was significantly correlated with short
- term prognosis(P <0.05). Conclusion Perioperative leukocyte stress response decreases in diabetic patients. Short — term prognosis
is poor. Preoperative NLR is associated with short — term prognosis.

Key words Perioperative ; Diabetes ; White blood cell ; Prognosis

PTAER W FTIN N 2 BUBE IR (T2DM) J2 ik & 3%
FRBT AR B 40 i 2 6] I 65 3 20w 08 BT 55 & /9 41K
BEMRAEACE B o AN b R AN I i B2
i A5 e e PR B P A R PR A8 A, FLOR IR T 1L % ML A b
R AN M 5k B 20 S bE (B ( neutrophils and lymphocytes

PR B0 1030001 KA, 1l 7Y B2 B o7 R 27 22 (B 7 9
) 5 1P PR RO O R e R R (SR AR L)
AR RS T (R A 2 2121974 @ 139. com

ratio, NLR) | Il /N2 15 9 E 248 LE {8 ( platelet and lym-
phocyte ratio, PLR ) 76 B Al .o i 1 45 ¢ 5 45 7 ThT
ABRET RN EES M AR E 5
B 1B PR AT PLIF AR FEAR ) B 2401 2% HG I 3 A
NLR \PLR {784k, 3 X5 A J5 5 1 S BEA T 4347 o
MR 5%

L AR TSRS G [l B o AT 10 P S 2 35— B e

2016 4 1 J] ~2018 4¢ 5 J 6] 45 LS8 FHA7 PLIF AR
- 167 -



J Med Res,Oct 2019, Vol. 48 No. 10

S RGN AR UE RN HE BR bR o S A 216 ], 4% 1]
S 1 SR R R 43 D W PR 4 (DM 4L ) AR DR
41 (NDM 41) . A APRHE: DASA % 1 ~ T %;@
FARBFE] <3h; QAR LA A | BE 1T B A 1E # ;@
A B AR S5 To e s o HEBR bR OBEEA B 5
PE R GEPEIR L IR S O IR L L
S5 T LT A ) R B A B B s QR AR AE 20 M R
Je K M BT A R BR NSAIDs 259 %9 50 . BE IR ik
ZWibR MER F 1999 4F WHO £t 5 A5 ok - 25 15 I A
(FPG) > 7. Ommol/L B{ OGTT 4 M 48 J5 2h I KF
(2hPC) =11. Immol/L,

2. BRI 2 T R R K A B ORR IR, 5
25 R KR S 2mg EF SR K JE 0.3 ~ 0. 6pg/kg,
WATIKER 0. 3mg/kg B IR £ 0. 6mg/ kg, 4E 7 25 ¥)
KNI S ~ 10mg/ (kg » h) [ HiZF KJE 5 ~ 10pg/
(kg - h) R rs TE 75 RJE 0.1 ~0.3ug/kg 55
DVERE 0.1 ~0.2mg/ kg, HL 2 T AREEH

3 MERFE bR 0 T AR M L ASA 435
(1 %/ 020 MR E(BMI) 5 4E B AR 9 i3
FLLL B s F8 bn (R G 51 RS 5| i B
L5107 N /1A - 3 £ 1 I N g I T IO o
B ER Y 40 S H W #E ONLR  PLR R J5 5 R A48 1k
i 3 o

4. Bt 2FJ5 i R SPSS 21. 0 G i 24 1 4 % 4L
PTG M, A7 IR0 A BT = R A 2 =
PR (x £5) R, N BRI X ¢ K 50, 41 1)
LR FH ST REAS ¢ K36, R AR IS 40 A A 1T 2 9
HBER F B FIAS 35, AH OGPk 43477 R Pearson FH K55,
THECROR LT LR T X KRB, DA P < 0. 05 O 2%
FEE NS -9

R

L — %R HL 42 : DM 415 NDM 41 78 4F % 1k
S BMI & 0 H A5 9 7 0 b3, 2 ¥ LG B
X ;5 NDM 4] b4, DM 4 R 5 5 3 B & 6| R 5
gl ARG AR (P <0.05) IR 1,

2. RATAR G ML H WS4 AR JF WBC N M i}
BRI & LR (P <0.01) ; 5 NDM
AL H, DM ARG WBC AR J5 N THECEAR, L ik
E(P<0.05); 5 NDM 4t %, DM £ K J5 8 AR Al
WBC N Jhm i /N (P <0.01) 7L 2, 5ARH]
Ho#, W4l R J5 NLR . PLR W B B 7+ & (P <
0.01);DM %0 R J5 NLR B B X T NDM 4 (P <
0.01) , %M AR J5 DM 4] NLR fiy J} = i@ £ (% T NDM

- 168 -

4, RJ5 PLR AR T NDM 4, 22 R I GE i 2 3L (P >
0.05) , UL 3,

F1 BA—MENRREFEER (x25,%)
NDM 41 DM 4

BH (n=135) (n=81) r
W (%) 60 +9 62 +9 0.062
5 (B /A ) 71/64 44/37 0.806
ASA 9 (1 9/ M%) 62/73 27/54 0.069
BMI(kg/m?) 24 +3 25 +4 0.125
=5 IR 39 42 0.694
AJE 510 B & eE (h) 88 +44 95 £35* 0.035
ARJ5 51 fE (ml) 407 £442 434 £293 * 0.026
A JE AE B ] (h) 124 46 132 £39 " 0.038
RIEY AR MR (A 2.7+1.8 3.0=1.8 0.927

5 NDM 4 Lh%¢, * P <0.05

*2 FWHARBARE WBC N L MLE ( x10°/L,x+s)

i H 1 NDM 4l(n=135) DM#4l(n=81) P
WBC A i 6.5+1.9 6.6+1.6 0.688
ARG 12 £3* 11 £3%* 0.013
XA 5.8+2.8 4.6+2.7"" 0.003
N A Hi 3.7x1.4 3.9+1.2 0.562
ARG 10.3 £3.0" 9.1+2.9%* 0.003
21H 6.6+2.8 5.2+2.8%" 0.000
L A i 2.220.7 2.2+0.7 0.712
N 1.3£0.5% 1.5+0.7** 0.025
214 -0.8+0.7 -0.7+0.7 0.091
M FNi) 0.43 +0.25 0.41 +0.23 0.574
ARG 0.6+0.4% 0.6+0.4* 0.419
Z1H 0.2+0.4 0.2+0.4 0.803

5 NDM 4 H#, * P <0.05, " P <0.01; 5ARA[7 %, *P <0.01

x3 WHAARBAS NLR.PLR b8 (v +s)

i H 0% NDM 4 (n=135) DM 4l(n=81) P

NLR AR 1.9+1.0 1.9+0.8 0.930
VNG 9.4x5.1* 7.3 +4.1%* 0.003

PLR N 118 £48 108 +37 0.128
UNE 198 +105* 171 +87* 0.051

55 NDM 4l H#E, * P <0.01; SRR HE,*P <0.01

3 MSEME SN BT R BT NLR 4548 1 s HA 3%
FISVE (P <0.05), RJG NLR AR Fj NLR, A 5 NLR
5 UG A EAR K (P >0.05) , BEILF 4,

Wit

L3 F R F 0 i A 1 1 AR 32 T A
PR R R DIV PRI L TN SE ¥ T |
2 A 2 2 P IS A 7 38T 0 L B A 24
BT AL IS e S BV AN, 3 R W W R
5 9 40 T B HE R o S BF 9 4 SR W T —



B2 201948 10 1 4548 % 45 10 I

e B

R4 RUERSHEEROEIES T

i H Slue SlRE RN fERER W]

A Hf NLR r -0.167 -0.160 -0.163
P 0.014 0.018 0.017

AJG NLR r -0.035 0.034 -0.099
P 0. 606 0.618 0.147

AHG PLR r -0.001 -0.038 -0.023
P 0.991 0.581 0.581

AJg PLR r -0.010 0.087 0.028
P 0. 882 0.202 0. 680

B, BRI SN 1 20 e SO AR A LT
JECIH - TR, My S AR el - AR - B
i (HPA ih) R S8, R 2 ML 47 B 600R: 240 i 16 2, 16
QAR LR 4R 5 T AR B £ i 51 82 Jay 3 5 Ak B, 3R 4
(9 120 3 30 B 57 0 R SR AL R0 D) RE 5 9 2 4 i
AR o i S5 S 2 S REFO) 240 I, H 400 i 3R 119 o T
HEARY M L "

PR AN A2 LA o ML O 5 A 9 A 2, H
A Ny i J2 — o A0 2 A8 1 19 98 1 B Bz, B O A
2, O e T e 2 IR . AR BRI R IR
T S8 R 1 40 5 e 2 T e i A
VR T A A, It DX AT BEA < W DR AR o — A K
SY 1S Pk O IR B HPA b, 5 BO0E BF R i B K P T
19 5 B UY R0 2 P O S v I 2 5 B0 ok 40
A W A% T S R, L R R 200 M D RE 1 A R
WEZKOF 1 Fh s LA MO A BT R, R R
T S8 T A 5 v R A0 i T R T Y P AR
W R K6 i e, AN BIE TS OB R S8 R R AT
HA PR 0 R L AR DR R D s L (B2 S R T
S, TR SRR A A A R R XD

NLR \PLR 3k I8 IfiL 5 L2387, B8 13 4 | o Pk
2L 90K UL 200 M A T RO O B LR E R TN TE B
B T HE S TR AE oL il L 45 B R A R (T
Je T T A s 52 8 TR R ) A DA i % 9 A S
I SO A S NS 1 D T S R TS A
a(TNF — o) S5 5y 40450 o AW 98 32 W1 B DR 95
SRR R & AR5 NLR (PLR BOAR AT B2 T+,
X5 FAR Y T AR 5 B CA 5 5 TR PR AR RS
NLR \PLR J 5 i 5 8 I F AR B IR s, n RES
W DR S8 B AR L5 S e T BRI A 5% o A HIFE
HORHT NLR 58 W U 322 5 A G2 3 3, TR
Hij NLR o2 75 R B 9 15 A 155 Tk — 2B A5

BEARJFLIR A G B R RS 1 B
[ia) 2 DAy S WA Ji R B I B A, A B 9 3% W A AR IR

X 3 AR AR B OL TR IR R . 2
R0 TAT PLIF FARM R ARSI A IR &
A5 B PUS  fE R N 2, JCHE 1A A B B 1) 1]
WAEA o BB R LS K P TR A N B
20 0 ST A 0, B R B PR RS, R AR G B
Wz, N BT R B A A IR 92 T AR B R 9 AR
B AN A B e R, 4 W K I Ak T
1o K LA o 22 DA 3 8 %7 8 B 7 A 5583 T %o R T T
AR, ME DL A R HLAAR AL T AROIR A,
B A I K AE 04 kA 18 T T R e S o
A5 A ] B WL 0 A, 5 2R B g 1) K
RE G A7 TE — SE B B, 0 B AR 0T AS [ I B il 4 K P HE
F 9 s R RF 0 o8 088 PR 19 400 T 2 9880 5 7 R T 14 5
Wi 55, 4 5 A 7 TR AT RIS M KR A 2 BF T
&% 3Tk
1 Donath MY, Shoelson SE. Type 2 diabetes as an inflammatory disease
[J]. Nat Rev Immunol, 2011,11(2) :98 -107
2 XuT, Weng Z, Pei C, et al. The relationship between neutrophil —
to — lymphocyte ratio and diabetic peripheral neuropathy in type 2 dia-
betes mellitus[ J]. Medicine, 2017 ,96(45) :e8289
3 Zhang H, Yang Z, Zhang W, et al. White blood cell subtypes and
risk of type 2 diabetes[J].] Diabetes Complicat,2017,31(1) :31 =37
4 Lian L, Xia YY, Zhou C, et al. Application of platelet/lymphocyte
and neutrophil/lymphocyte ratios in early diagnosis and prognostic pre-
diction in patients with resectable gastric cancer[ J]. Cancer Biomark-
ers, 2015,15(6) :899 -907
5 Shah N, Parikh V, Patel N, et al. Neutrophil lymphocyte ratio signif-
icantly improves the Framingham risk score in prediction of coronary
heart disease mortality: insights from the National Health and Nutrition
Examination Survey — I [ J]. Int J Cardiol, 2014 ,171(3) :390 - 397
6  Demirdal T, Sen P. The significance of neutrophil — lymphocyte ratio,
platelet — lymphocyte ratio and lymphocyte — monocyte ratio in predic-
ting peripheral arterial disease, peripheral neuropathy, osteomyelitis
and amputation in diabetic foot infection [ J ]. Diabetes Res Clin
Pract, 2018,144:118 - 125
7 WIEE, SRBRCE. A By RRIT A A BRI A AL AL 20 IR R 3
B - WMERRE L], EBRIREE: 52 95 2ek, 2017,38(9)
822 -825
8 M, ZZ%, KO, S BEIRMRE 2R T AT B FOR T
AR R A2 AB [T, IR R IRR B~ 2 i, 2008,24(4) :292 -
294
9  Gaélle C, Sophie J, Emmanuel C, et al. Perioperative management of
adult diabetic patients[ J]. Anaesth Crit Care Pain Med, 2018, 37
(Suppl 1) :S37 - S38
10  Kawahito S, Kitahata H, Oshita S. Problems associated with glucose
toxicity ; role of hyperglycemia — induced oxidative stress[ J]. World J
Gastroenterol, 2009 ,15(33) :4137 - 4142
11 Kibel A, Selthofer — Relatic K, Drenjancevic I, et al. Coronary mi-
crovascular dysfunction in diabetes mellitus [ J ]. J Int Med Res,
2017,45(6) ;1901 - 1929
(ks H i :2018 - 12 -28)
(&8 H 3 :2019 -01 —11)

- 169 -



