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SFERMARR LB 172 6], M;L/\/yﬂéé%%—@&%éﬂ (WLELH ) Fasb B4R, FF20& 86 4], WUAZA R A M EA
IVAME By 090 By F RARALIG 7T, ATIRALE A HHH M £ 238 3 AT AU T A By R4 bl b, AT &4
AR R A 7.8 ~ 10.0 mmol/L, 5 5L A ) & e A MIALA 2 ~ 4 h Yo de e, o AR e ARAE £ (S),
DB S e Ak A2 2 (A ) WRBE B kAo P S ERTF (@£ 6 (IL-6). G
fanF 8 (IL-8), MR EF o (TNF-a )], S. A, TP oeEk ARR 1] | J& 5t R BAR AR FAE L, R
NIZH 3 RFesh 7 R, ML EFH IL—6, IL-8, TNF—a FHEARPH TR (P <0.05); WWEMAB L
S A AKT R4 (1 =—4.391 #= —4.158, 35 P =0.000 ), setEikARmFRME T AFRELE (1 =—10.122, P =0.000) ;
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AT B F . I SRR T R R B R By R R IR, T Mk A Rk Sh
45 2 ot HEIAARET ], ST ARE KRR, A TG

K MR B F IR BRR ; ERMRAL ; KERT

FESES  R587 XHRFRIAAD ;A

Effect of insulin pump intensive treatment on inflammatory
factors in serum and bronchoalveolar lavage fluid and diabetes
complicated with severe pulmonary infection

Shu-yan Liu, Xue-hong Zhou, Jie Chen
[Department of Endocrinology, the First Affiliated Hospital of Henan Polytechnic University
(Jiaozuo Second People’s Hospital), Jiaozuo, Henan 454001, China]

Abstract: Objective To explore the effect of insulin pump intensive treatment on inflammatory factors in
serum and bronchoalveolar lavage fluid and diabetes complicated with severe pulmonary infection. Method A
total of 172 patients of diabetes complicated with severe pulmonary infection from November 2015 to October
2016 in our hospital were divided randomly into control group (n = 86) and insulin pump intensive treatment group
(observation group, n = 86). The patients in the observation group were treated with insulin pump of insulin aspart,
and the control group was treated with insulin glargine combined with short-acting insulin aspart. Blood glucose was
controlled between 7.8-10.0 mmol/L both in the control group and the observation group. Peripheral blood glucose

was checked every 2-4 hours by dynamic blood glucose detector and the standard deviation (S) and the difference
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between the highest and the lowest blood glucose (A) was calculated. The level of inflammatory factors (IL-6, 1L-8
and TNF-a) in serum and bronchoalveolar lavage fluid, S, A, duration of glycemic controlling, the case fatality rate
and the incidence of hypoglycemia were compared between the two groups. Results Levels of IL-6, IL-8 and TNF-a
in the observation group decreased significantly more than those of the control group (P < 0.05) on the 3rd and the
7th day after admission to hospital. S and A in the observation group was significantly lower than those of the control
group (¢ =-4.391 and -4.158, P = 0.000). Duration of glycemic controlling and the case fatality rate of the 28th day in
the observation group were lower than those of the control group (z = -10.122, P = 0.000; ° = 4.761, P = 0.029). The
incidence of hypoglycemia in the two groups had no statistical difference (x° = 0.083, P = 0.073). Logistic regression
analysis showed that APACHE II score (OAR: 2.247) and blood glucose variability (OAR: 1.449) were independent risk
factors for mortality. Conclusion Insulin pump intensive treatment can reduce all-day blood glucose fluctuations,

shorten duration of glycemic controlling, reduce inflammatory response and improve prognosis in patients with
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diabetes complicated with severe pulmonary infection.

Keywords: insulin pump intensive; diabetes; severe pulmonary infection; inflammatory factors

WEPRIA (diabetes mellitus, DM ) & 1 F WL 53
WMRBHEEE , AW RBET . B R A
PPEDNREART , A R A AR IR, , K™ H g A e
JE M A5 AR R U 2 — A0 3 PR e QOB A 1 2 4%
PRIRZS, XIHUANEREERE P AEAME R, et i
FEGRHET P, 20 D 90 AFARHHE R T A1 (world
health organization, WHO ) 4 4 58 4k Ji £ 697 7 &
(intensive insulin therapy, TIT), EEIGERNMIIEFIZE
R D IR S B B R UL, PR PRI & 0F
FAE (14 B A WA HIZE 7.8 ~ 10.0 mmol/L. 2013
AErpfE 2 BURERRR R IG TR RS . UL T J750uds, Aamiik
B BRI i 2R SN R RA T R . EWR 1 Ry
RSSO & I EAE MR R R DR, A
WFFE I Ik HA e I 2R A A TR YT VS IR 5 Rt e
FIOIT T SRIIRITRCR AR , BEHE R & T BAE i
FRERY S I BRI E 7.8 ~ 10.0 mmol/L, FF4RIT
XS B E RS TRCR NS B S R T A5

1 AR

i A 3 434
VEHL 2015 4E 11 J] 2016 4F 10 A /e 3 TR
58— B S B WO P W PR 45 - B i Sk e iR
HAT2 6, PARRE « OFFE EAE NG 012 BiR
HE", ZIGIRRIL, AR FRA SR IG IR, B
) IR U G AR AR 3 3K 5 @FF & WHO BEIRIE 1)
WiRiE. HEBRARIE « O~EA A S Etpon ; QR
HHEMIIRERERS ; O HEAGSTFAERH ; DA
MAPR R OBMEMREEE ; ©FHMEIRITER
Ho B 172 BUEREBENL O AT IR (n =86 ) FIALEE

1.1

(0 =86 ) Horfr, X IRZH F8 2 N FH IR i HORS [0 5 2R (R
T, R EFEAIEL AR AR A R ) BRE 3 AT
M1 R GRS, PHEEERIRTEA T ) BT EESS
i, WS BF NN AR R (TFIEE,
A VHETE A ] ) MRS RE (REEBTI A ) 5]
IR T %, R BE A FMERE S, TR A
B (e RZ: 1 ottt

1.2 Fik

121 erEdEdla sy X IREE AR NIRRT ORI &
F[02w (kg - d) | EIAFE, TG 3 4ATTTABRE
2 (005 wkg) KT TESHEHI MM, FRARYE R H IR
MBEASHR, RS ZR A . WAL B I T e
BEA0RayT, NI RIEE A, RS A A
i, G545 A HAT S ACROURIER AR L | 28 I R S AR
W4, BOEFEAE, FHRYE R ENE, Tl E N R
By RBEAGN G, AL T A e 8 2 AR R A e
I IMBESE IR, IR SRR R 2R . S o e
SBE M, BRI R A/ . K P 2E
AR 2SI IUE FARERITE 7.8 ~ 10.0 mmol/Lo 4%
WTERFFES ] L PRI, B 1L 4 <3.9 mmol/L,
I SR AR AR Y A AR

122 Zadeiaten QAR 1, 3 7K, HRE
JEAIBOR K I 3 ~ 5 ml, SR G S ie Mg B S ks
K 1402 6 (interleukelin-6, 11L-6), AN
8 (interleukelin—-8, IL-8). i IRFEIH T a (tumor
necrosis factor—a , TNF-a )3 Q%5 1. 3 X7 K, ¥f7
S THOREDE , AR P SRIBGHETER, [FRERIN D 1L-6.,
IL-8 & TNF-a 7K
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1.3 iFMERR

5B 1L 3 K7 IR AL A L 9 R R Y 16,
IL-8, TNF—o ZK~Fo JH 3l 285 U s D043 s 00 4 2 £
FMAE I A B 22 M IMBE (fasting plasma glucose,
FPG), I RIS s, L dabaiE2E (S)
i 2E (A ). XFPIALEE BR IS & A% IR
IRARINE] | 28 d JRFEAR AT HLAL
1.4 SEIHERE

BARSHTR ] SPSS 19.0 G4k, 1%k
PP+ brifiE (xxs) R, RITEEMERITH T
ZE5PHTEL ¢ K5 THECRRHAR % R R xR
M PR R A9 504 H Z2 & Logistic [FIHAEAL, P <0.05
hEFAGEE L

2 #R

21 WHABEFEERFRILE

P AR REFEEL (body mass index, BMI ),
FEBERTE] A B i 20t AR 38 508 PEE BT 53 (acute
physiology and chronic health evaluation I, APACHE
). ABEmsSeah i shikii — 4Lk 73 Ik PaCo,
FRIETE AR LA, 225708 #E L (P >0.05),
W 1,
22 WAHBREARMEREMEEKIERFILE

R FHE S 59 75 22007« O [RIB[R] Y
IL-6, IL-8, TNF-o ¥{HZE A G2 E X (F=
310.624. 500.244 #1291.043, ] P =0.000 ) ; @ £H [A]
3AMERREZE A G E X (F=66.714, 115.390

F1 FMABRE-RABOLE

#190.165, ¥ P =0.000), XTIALHIIEEE ; W 3
MaEEZ S E R A G L (F =21.637,
29.716 F1 6.699 34 P =0.000 ), #F— % FBC X ¢ 4656,
SRR PG 1L-6. 1L-8. TNF-a K F-ABEIEHE 3 K
M 1 RILEZER IS E L (P>0.05); 7K
IR 1R, 563 RILEZERAGIHFE L (P<0.05);
WELLH MY IL-6. 18, TNF-a /K-, ABgEHE 3 K
e 1 RILEZESAGIFFE XL (P<0.05), 57X
IR 1R, 563 RILEZERAGIHFE L (P<0.05);
VT REZH A 10075 25 A 9 E IR F 7K P50 3 RIS 1R
BT, MAESE 7 KRR, EJE L b il i 451
RIEH TR, BEERTRAER, 2T WE
HEFER -6, TL-8, TNF-a FFEACEILT % IEZH
(P<0.05), W32 FE 1.
2.3 MWAREANENEEMEERESERERF
bb#s

K A B 77 225381« ORI a] )
IL-6, 1L-8, TNF-a ¥ HZRAGITFE X (F=
620.385. 533.286 i1 535.962, 1] P=0.000 ) ; QWi [1] 3
MEYEZE R A SR L (F =115291, 102.365
M198.171, ¥ P=0.000), XFHRAHMEEE ; AWMLl 3 4
febr I IEBE AR E A 22 5 (F =36.602, 39.068
F128.359, 4P =0.000), i#F—LRHECK ¢ K, XTHE
ZH I E VR VR P L6, TL-8. TNF-a /K AL 5 3
KA 1 R ER TG 2#E L (P >0.05), %7
KM 1R 3 KRR ZERAGIHT X (P<0.05);
WEE A il Yo HE PR P 1L-6, IL-8, TNF-o /K3, A

(n=86)

R HRZH 42/44 57.38+9.82 25.68 +1.32 18.77 +4.79 14.67 +3.45 16.35 +4.49 29.29+2.32
pUE /i 41/45 58.81 +8.98 2529+ 1.42 17.32+5.21 13.88 +3.22 17.12 +5.34 28.87 +2.29
t/x' 18 0.023 -0.997 1.865 1.9 1.552 -1.023 0.772
Pii 0.879 0.32 0.064 0.059 0.122 0.308 0.441

Xt HR 4 38 (44.19) 10 (11.63)
MMEL 36 (41.86) 11 (12.79)
t/x Ml 0.095 0.054 0.194

PiE 0.758 0.816 0.66

13 (15.12)

11 (12.79)

20 (23.26) 2(2.33) 3(3.49)

22 (25.58) 2(233) 4 (4.65)
0.126 0.000 0.149
0.723 1.000 0.700
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xR2 WMABREARMNEEMFEERFOLRE (n=86, xxs)
215 FoRi Loy} 1L-6/ (pg/ml) 1L-8/ (pg/ml) TNF- o/ (ng/L)
X B2 FH1R 55.84+9.47 36.81+4.36 55.91+8.85
FRPN 53.5247.13 34.69+4.42 53.17£9.02
TR 39.56+9.26"%" 25.44+5.49"% 38.45+6.27"%
PS4t PPN 56.574+9.26 35.91+3.85 54.76+9.17
ERPN 48.35+9.92"" 26.17+4.02"" 43.18+7.92"7
EWEDN 28.57+7.89"%" 21.45+3.27"%" 29.43+7.27"%"
He 1) 551 RIE, P<0.05; 2) 55 3 K, P<0.05; 3) S5XTHR41ILEE, P <0.05
80 - 50 - 80 1
60 1 . 404 ~ 60 1
- - El
£ £ 30 b5)
0 e =¥
5 40 A b x = 40 1
3 . % 20 . 3
I - sl i -, WA i - WA
= - Z 4
01 o AL L S
0 . . . 0 — — — 0 T r T
1R OH3IR O BIR IR OHBIRK TR 1R IR TR
A B C

A BB 1L 3 7 RILTE IL-6 AR ElaR; B: 55 1. 3 K& 7 Ky 1L-8 iARfbia®s; C: 55 1. 3 & 7 R+ TNF- « BB fb a3

=l 1

BelEsh 3 K55 1 RIVRZER AR (P<0.05),
BTIRMBIK, FEIRLUBERAERITFE X
(P <0.05) ; b B XF A 1% il 0 08 R V45 > S i R
HOFEE 3 RIS | RITUGE, WAES 7 RETFEAR,
{2 W ¢ 2 v it v 98 VR R A A SRRE LK F, B
BRI, SRR, AR B E I 1-6, 11-8,
TNF- o FREAEILF X BRI P <0.05 ). L3523 Il 2.
2.4 BRiah Azha&miE Y
BERC SR MU B S Ak, 30 S A 35 A e ] W 22
2 (345+1.32) d, HEXTHEZE (567 £1.55) d pRSE)JE
(1 =-10.122, P =0.000) ; [A]AfMEELLA 6 1] (7.0% )

®3 BEARRERMEELRSERFRLE

FEBE AR B R MFE&SRERFHELES

R R A AR , %t HE A 7 191 8.19% )G 3 e AR AR
WA S R TG4 (¢ '=0.083, P =0.073); M
£ 28 d NAET 10 ] (FRFER 11.6% ), XFHAZHAET 21
B, AR 24.42% ), MELAURTXIRAL ( x =4.761,
P =0.029 ) ; WIZH R MBS Shdabn b, W] WL 2
S FATER R B 23697 b 22 R gt L, Y
W MBHAARG , WS EAE I S FA BIRT R
(1=—4.391 F1 -4.158, ¥ P =0.000 ), W55 4.

25 AEHBEELZIEIRILER
BT B E ABERT APACHE 134, I8 IA 47 At
[[] . 28 3. 7 K FPG /K- A shigbr & 74 511

(n=86, x+s)

2151 allliny ] IL-6/ (pg/ml) IL-8/ (pg/ml) TNF- o/ (ng/L)

XJ REZH ERIPS 96.65+12.88 66.81+4.36 95.21+12.83
ERIPN 94.46+11.12 64.69+4.42 93.17£11.04
TR 69.564+10.23"" 45.44+549"% 67.454+9.25"%

WERLH E RIS 98.98+11.17 65.91+3.85 94.76 £13.15
ERPS 83.524+9.44" 56.17+4.02"% 83.164+11.32""
TR 51.27+10.87"%" 31.45+3.27"" 49.53+9.28"%%

e 1) 5% 1 K, P<0.05; 2) 5% 3 KIbE, P<0.05; 3) SXHHR4LLLE:, P<0.05
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34 BB, A5 TP BRI AR TR DO ) e AE A S SR B L A DR S AE PRI T ) 5

100 1 80 - 100 -
~ 80 6 % 80 -
:Eo 60 - {ED R
= = 40 <
40 - = S 40 .
% - sl % - J &+ Wl
= = J Z
20 1 -@= xJHELH 20 .- %iEa E 20) o= ximaz
0 0

PR AR AT BIR HIR IR WIE BIE BTE
A B .
Ar 103 B 7 RIHEZERT 1L-6 f9ZB Mk B: 55 1. 3 & 7 RIREMDERCT 1L-8 M7 Mia%s ¢ 8 1. 3 &7 RItRiven
HINF- o YRS
B2 ABERRERMEELRESRERTHELES

Fx4 WABREMEBENIERIEE (n=86, xxs)
WL 5.74+2.66 3.2940.82 1.79+0.44 1.43+0.31
papilckaEl 5.83+2.78 3.87+0.91 1.81+0.47 1.69+0.49
1l -0.868 -4.391 -0.288 -4.158
P1ig 0.387 0.000 0.774 0.000

FR (P <0.05) ;5 55 1K FPGACPFAURMBEA AR o AR, AR ST IESE AT EREA

ZRTGIFE L (P>0.05), WS,

2.6 XfEMmEBEHEFETERHIT Logistic [EIT5 7
PIFET WA (JET- =1, 706 =0), LIRS P

A 22209368 « ABERT APACHE 134>, 1B A

BlUAALRL, 255 WoR, M sFRI R, 557 KA.
ABESE 7 K FPG AKF 1 FHHZ5 R (P >0.05), #iH
X3 AR TCMSIAEH, A BERT APACHE 11343
(P =0.003) FIIMAEZE 546805 S (P =0.007) 44 AF][a]

BRI, 97 RA . BT RS AR T Krpc ok VIR, FEPIAHEILOR 1 51, RESOER

®5 ARERBEZIBIRLER

T4 (n=31) 1469+377  9.89£326 568099 193042  17.36=4.41 1233+£2.12  1026+147 4 (12.90)
G (n=141) 997+354  677+359 3.67+0.68 148+033  16.62+4.34 11.83£1.57 7.27+£1.08 9 (6.38)
t/x i 6.643 4.735 13.616 6.527 0.848 1.500 13.012 1.546
P1E 0.000 0.000 0.000 0.000 0.401 0.135 0.000 0.214

*R6 BEETZIMEZE Logistic @IS

ABEit APACHE T 343 0.554 0.105 7.375 0.003 2.247 1.465 4.949
AR AR 1] 0.248 0.843 0.717 0.397 0.834 0.036 1.347
BT RA 0.243 1911 0.321 0.571 0.375 0.568 0.759
BTRS 0.678 0.121 4325 0.007 1.449 1.588 3.572
NBEH 7 K FPG /K 0.412 0.144 0.810 0.368 0.671 0.457 0.876
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