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Effects of hyperglycemia in emergency department on medical
cost and disease prognosis*
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Nanjing Medical University, Wuxi, Jiangsu 214023, China)

Abstract: Objective To explore the relationship of admission blood glucose levels in the emergency
department with hospitalization time, medical cost and disease prognosis. Methods Totally 6151 patients were
collected from 01/02/2015 to 31/07/2015 in the emergency department of Wuxi People’s Hospital, divided
into hyperglycemia group and normal blood glucose group according to random blood glucose =7.8mmol/L
and divided into high cost group and low cost group according to the average of total medical cost 19905 Yuan
RMB. Results Patients with hyperglycemia had significant older age, longer hospitalization, higher medical cost
and higher rates of rescue than patients in normal blood glucose group (P < 0.05). Patients with high cost had higher
blood glucose level, older age, longer hospitalization than patients with low cost (P < 0.05). The risk factors of
hospitalization expenses included hospitalization time, random blood glucose level, age, department transference
and rescue (P < 0.05). The average age, median of hospitalization time and the rate of readmission of hyperglycemia

group with diabetic therapy before admission was higher than those of patients without diabetic therapy (P < 0.05).
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Patients with hyperglycemia who had high blood glucose after treatment had more medical cost and higher rate of

rescue than those with normal blood glucose after treatment (P < 0.05). Conclusions Multidisciplinary collaboration

is conducive to optimizing the treatment and economic cost of critical state of patients with hyperglycemia. At the

same time, it is necessary to strengthen the whole society blood sugar screening, guide blood sugar control, and

reduce the impact of hyperglycemia on stress state patients at the source.

Keywords: blood glucose; medical cost; prognosis

WA Ry AR B i DL g i 2 —, &
WERZBAETE, & 2010 4EFR BRI & 906 R 5
K 11.6%, FHEANS . A ANGTFHA KR
BEAh, HFRERE . B IEHA R AL, fRE— 5
W f2t 5 SRR PR BB RS W, AR
hEIRHILIE . ST st . FAREA
RGP 5 TATAE RS, 202 A B i a2 i 7K
A B TR SIAYT . FIBTHUS o AHEFIE LA BERL I =
7.8 mmol/L Fp¥) 5, BB 52 A g sk o2 LA 7K SF- %o
S HREMBEEIT I . R BERT IR KA B S LY

LA
1 #ABREFE

— &R
PEEL20154E2 H 1 H—20154:7 H 31 H T/
i ERNR A E OB N R R B 29282 01 e iR
6 399 ], SR A s JC K I D0 i 235 R K B AL I
B <3.3 mmol/L H %, 3£ 6 151 Bl ENARIGE . B
FV M ESF SR (19 905.90 £325.71) TG, MR
FEHL MRS = 7.8 mmol/L B &4 A I E % 4H 5
 MBEAL, 43590k 5 200 F1951 4], 43w b
17 15.46%, = W5 K E 2 Wi s ;R 5 19.64%
A3 BISRAE BB PR A A BERR] AR B BT B
2% . KA P M —AE N PR ABEIE L5 . Ry
BRI 2 R S AL SRS AL, 4351 4 345 F1
1 806 i, i—LorHrsgmn 2 AN 2. o ops 2 A8
TR A BERTA TREIHAYT , 0 a5 ARG,
435°R 350 F1 601 7l 607 1] i # A BB IR YT i 5%,
HRYEBEHL A5 = 7.8 mmol/L 43 AR5 = Mg 20
FREENE I S IE R 20, 43902k 350 il 257 44,
1.2 SEMRE

ST RIS 2 BB S RSN RR T, i)
DAABE IS BT SR B AL IS VR I e s o AR 4l 52 DA bR
2F4S ( American diabetes association, ADA ) #5855, LA
ABEN I 25 = 7.8 mmol/L (140 mg/dL ) 1E M

1.1

M2 W) "
1.3 Sit=FHiE

BARSY TR SPSS 17.0 Gt %k
BB+ bRdE2E (xxs) SOPALECR U5 2R BE M
(Py, Py) Fon, WEH ¢ Kgsli B ARG ES 5 11000k
DI (%) SRR, i xR, S
H 5381 H Logistic [FIHFRAL, P <0.05 AZERH G2

=9
&R

= MEA S AR EE AIGRE R L8
e I 2H 5 B OE R H AR S . R BE TR, B
EIF S, KAt R, ZRAZIT¥E X
(P<0.05), = IFEE T IBER 4 5 m&iibEd S
MU E R PRI ] R BRI 1 AEN
EHHARE LA, 25 A50E L (P <0.05). I
1.
22 BSEAASRFEAAIGKEREE

1o 2 AL S AR S FHAL AR . AL IS B A% B st ]
A, ZRA5IEE L (P<0.05), By ET
KRB . w2 A SRS LR L) | =5 Rt
ARV FENEE AR, ZRE5RIAR
X (P<0.05), W& 2,
23 fEREFZEREXERSH

W AEBERT ], BEMLIAE ., s . M. RAhE
Bl S A R AT Logistic 91943 Hr. Logistic [1] 15
OIRTR B A R E, A KHEN 0.05, HIBRK M
H0.100 ZERKB, AEGERE L BEPLIOEE . AERE .
BHATT BARRORAE BT I 2 (P <0.05). WL
3.
2.4

2

2.1

BT A S RIATT AR TR

T SARIGT T ARG . ARSI . BEALIARY &
Kt gt AL, A X (P <0.05), iRrdy
BRI BT A SR NGRS R

- 78 -



5 18 0] P, A5 - RS S B ST  BUS IR

B, ZRA5%1%E X (P<0.05), WWE4, MESTIH IR, ZRAFITFE L (P<0.05),
25 KIEESNIEASEESMEESAGRS /o IURESE T RS s ER 4. PRSI
PHL & 2H 5 [ IS OB IE W AR IR e, 2R A 50012

WA i v IR 25 B IS R LE B LI . L (P<0.05), WL 5.
R1 BMmMYEES MAEERHiERSE LR

A I 41 5200 56.38 +21.37 2 654/2 546 9 (5, 12) 12 449.3 (7800.8, 20905.2)
TR A2 951 64.71 +17.16 564/387 10 (7, 14) 17263.3 (11279.0, 32310.2)
1 X IZ A 10.584 22.028 6.833 12701
P14 0.000 0.000 0.000 0.000

MAFER4 5200 34005 (1860.5, 5262.0) 54832 (2909.9, 8777.5) 219/4 981 459/4 741 1729/3 471
TR ILBEZH 951  4463.5 (28129, 6970.6) 78449 (47250, 12998.4) 70/881 245/706 376/575
ZI 11.998 13.432 17.806 227.506 14.118
PAH 0.000 0.000 0.000 0.000 0.000

®2 BERAESREAARKELILE

{24l 1806 55.05+21.91 2082/2263 5.27 (4.65, 6.32) 7 (5, 10) 87/4 258 226/4 119 1342/3 003
YA 4345 62.85+17.58 1124/682 5.90 (5.01, 7.60) 14 (10, 18) 198/1 608 472/1 334 750/1 056
WAL 12.128 104.829 14.644 43.352 231.843 555.719 64.377
PAE 0.000 0.000 0.000 0.000 0.000 0.000 0.000

®3 (EBRETHEAMERXEZE Logistic M3 TS

{EBERTa] 0.300 0.009 1094.576 0.000 1.349 1.325 1373
[SELINIR 0.068 0.013 26.306 0.000 1.070 1.043 1.099
AF 0.225 0.001 8.394 0.003 1252 1.050 1.492
HRHATTY 0.485 0.174 7.833 0.006 1.623 1.156 2279
Eibe e 2.007 0.125 255918 0.000 7.440 5.741 9.430

4 BTASRATARRAR LS

RIT Al 350 68.61 +14.34 215/135 11 (8, 14) 10.92 (9.04, 1320)  16494.711 (11953.02, 29914.09 )
RIGITH 601 62.38 +18.23 348/253 10 (6, 14) 9.31 (8.42, 10.96) 17 866.4 (10935.91, 34482.04)
/A 4.926 1.138 3.227 7.488 0.663

P1E 0.000 0.286 0.001 0.000 0.508

« 79 .



THEBURE R

gk 4

I 350 4871.25 (3523.50, 6704.26) 7570.66 (4959.86,
RIBIFFHL 601 422668 (244325, 7142.56) 8 133.73 (4436.83,
ZIx’ 8 2.929 0.821
PE 0.003 0.411

12 086.28 ) 21/329 84/266 170/180

14 126.05) 47/554 158/443 207/394
1.104 0.611 18.454
0.293 0.434 0.000

K5 [EHEESIIMAEESMEYES MR E S HiE R 3R LR

R I e UE A 350 68.61 + 14.34 215/135 11 (8, 14) 10.92 (9.04, 13.20) 16494.71 (11953.02, 29914.09)
FbB)E MR IE R4 257 69.84 + 12.88 154/103 11 (8, 14) 6.1 (5.13, 6.78)  15036.9 (11953.02, 29914.09)
/A 0.947 0.141 0.167 21.114 2225
P{H 0.344 0.707 0.867 0.000 0.026

FERM i v WAL 350 4871.25 (3523.50, 6704.26) 7570.66 (4959.86, 12 086.28 ) 21/329 84/266 170/180
FEMES IMBEIE R 40 257 4 854.50 (3565.50, 6061.50) 7107.57 (4 838.86, 10680.79 ) 16/241 28/229 145/112

ZIx ME 0.826 1.694 0.013 16.914 3.657

P1E 0.409 0.090 0.909 0.000 0.056

3 itip T 24 ML F BB T2 T, LB 180 megl

Wit , 2013 AELERIEIR T B SAGAE] 3.8212,
2010 4FF& [ B ABE IR AR 2 ih 116%™, [HE%
HIGESE | JRYTIRPRA AN G, KER AR AP 5l
MU SUEFRtigr g & 3 ™, Qe m s Cihie
WIREPRIR , RGASWREIRIF , LA S v I
A AFGE K BRAE DXAT: g £ 200 D v B i IR £ 33k
32% ~ 38%, TERMETENKEEGAE . (ONEEFARIEH
R IR 5 HL3EE 70% . 80%, AT WL RS H # 2
SPGB DA C

e I T G g2 400 5 S50 2 R AR L I AR A B
PEGSRRIGIN . i A AR . K S AR EEL . %
B B &5 & vk B BinsE, SRR LSRG
AR AR H T A A 208 RS B
FRIFSE Sz PR A A e P T SR MM I
15455 B 6.1 ~ 8.0 mmol/L I & .0 LR AE £
FHET KA 3.9 /%, 7.0 ~ 10.0 mmol/L I 75 1fi.
PO T 8 . O URPER 58 & A RURS: S 2588 ", {H ™
K& MBS I A BE N RHE R R s B 2, (R

HAEBE Ve T KU R (OR=2.32), [HIksh T
(140 ~ 179 mg/dl) FHAET R | LB KRB & T
MBFEHR & ", Al W ADA LA = 180 mg/dl /- MT
FURE 5, A RE RS,

AR 202 RS T S AT — ., A
ARV BIBT 7 d PR R RS . 1ERE
95 R R R 13% . 7%, {HBS B IF if 48 7K 45 7
WAL 22 18 TG AR e (OR=0.997), 55404 dcts
BT B HR 0 IR 25 A WL g ™ (E T
FUALLL 7 d AR, IRREME R 218 BB AT
P OB BIRIR . 7202, BEA: JORE RS S 975 1
BERE, 15 6 FIRZY 1% B2 WHEIRRG, 55% ik
BEPRBRTRIRS ™ 5 RS IR 3 45 20 2.3%
VR 2 ROMEPRIR 5 w2 i B >15 mmol/L &, 3 4F
P 2 BURB BRI 0 R ik 159" A6 TRE T4
SRS M 5 AR N 2 OB SR IO R 2 1
HRERHI 132 f5 ™ 5 HAPEMERES:, Stk E
5 VI AP PR mOBE R AT IR = AR R A



18 1

P, A5 - U S BT BUS YR

CAEBS B H A I R S, AT RE S RERRG T
A B P ) 2R R s U T O JOAE sl A %, 5
WEFERTTEARIEART ™

YR SR M FR R, UBEEZ,
BERB, AR S HARORm, AEREZ AP
Y, VAR FRRAEBE R R . ARG T R ISR &
BRI FALB IO Ak g, B 1 4F AT
BEAIE . Rl 2B AE B B E DI IUR . 5F
SITHIER KA A, 2R PMERE 202 MR
Jrg, sk aett o R AL, B8 mmEER], 7EIR
S ok e MU X I BHCIR 5 A O R

& £ X #k:

[11 XUY, WANG L, HE J, et al. Prevalence and control of diabetes in
Chinese adults[J]. JAMA, 2013, 310(9): 948-959.
ALOUKI K, DELISLE H, BERMUDEZ-TAMAYO C, et al.

Lifestyle interventions to prevent type 2 diabetes: a systematic

[2

—

review of economic evaluation studies[J]. J Diabetes Res, 2016,
2016: DOI: 10.1155/2016/2159890.

AMERICAN DIABETES ASSOCIATION. Standards of medical
care in diabetes-2014[J]. Diabetes Care, 2014, 37(Suppl 1):
S14-S80.

GUARIGUATA L, WHITING D R, HAMBLETON 1, et al. Global
estimates of diabetes prevalence for 2013 and projections for
2035[J]. Diabetes Res Clin Pract, 2014, 103: 137-149.

MENKE A, CASAGRANDE S, GEISS L, et al. Prevalence of and
trends in diabetes among adults in the United States. 1988-2012[J].
JAMA, 2015, 314: 1021-1029.

UMPIERREZ G E, HELLMAN R, KORYTKOWSKI M T, et al.

Endocrine society. management of hyperglycemia in hospitalized

(6]

patients in non-critical care setting: an endocrine society clinical
practice guideline[J]. J Clin Endocrinol Metab, 2012, 97: 16-38.
UMPIERREZ G E, ISAACS S D, BAZARGAN N, et al.

Hyperglycemia: an independent marker of in-hospital mortality in

—
~
—

patients with undiagnosed diabetes[J]. J Clin Endocrinol Metab,

2002, 87(3): 978-982.

COOK C B, KONGABLE G L, POTTER D J, et al. Inpatient

glucose control: a glycemic survey of 126 U.S. hospitals[J]. ] Hosp

Med, 2009, 4(9): E7-E14.

KOSIBOROD M, INZUCCHI S E, SPERTUS J A, et al. Elevated

admission glucose and mortality in elderly patients hospitalized

with heart failure[J]. Circulation, 2009, 119(14): 1899-1907.

[10] SCHMELTZ L R, DESANTIS A J, THIYAGARAJAN V, et al.
Reduction of surgical mortality and morbidity in diabetic patients
undergoing cardiac surgery with a combined intravenous and
subcutaneous insulin glucose management strategy[J]. Diabetes
Care, 2007, 30(4): 823-828.

81

[11] ECHOUFFO-TCHEUGUI J B, GARG R. Management of
hyperglycemia and diabetes in the emergency department[J]. Curr
Diab Rep, 2017, 17(8): 56.
DISANO J A, WISCHHUSEN J, SCHAEFER E W, et al.
Postoperative hyperglycemia in patients undergoing cytoreductive
surgery and HIPEC: a cohort study[J]. Int J Surg, 2019, 64: 5-9.
GUVERCIN G, KARAKUS V, AKSIT M, et al. Matrix
metalloproteinase-9, 10, and stress hyperglycaemia in acute
kidney injury[J]. Eur J Clin Invest, 2018, 48(7): DOI: 10.1111/
eci.12963.
[14] ALVAREZ-RODRIGUEZ E, LAGUNA MORALES I, ROSENDE
TUYA A, et al. Frequency and management of diabetes and

[12]

[13]

hyperglycemia at emergency departments: the GLUCE-URG
Study[J]. Endocrinol Diabetes Nutr, 2017, 64(2): 67-74.
[15] MCALLISTER D A, HUGHES K A, LONE N, et al. Stress
hyperglycaemia in hospitalised patients and their 3-year risk of
diabetes: a scottish retrospective cohort study[J]. PLoS Med,
2014, 11(8): DOI: 10.1371/journal.pmed.1001708.
CAPES S E, HUNT D, MALMBERG K, et al. Stress

hyperglycaemia and increased risk of death after myocardial

[16]

infarction in patients with and without diabetes: a systematic
overview[J]. Lancet, 2000, 355(9206): 773-778.

DHAND S, GOZU A, ZOLET D. Influence of diabetes and
hyperglycemia on duration of stay in patients hospitalized with
congestive heart failure[J]. Endocr Pract, 2008, 14(6): 691-696.
FURUKAWA M, KINOSHITA K, YAMAGUCHI J, et al.

Sepsis patients with complication of hypoglycemia and

[17]

[18

—

hypoalbuminemia are an early and easy identification of high
mortality risk[J]. Intern Emerg Med, 2019, 14(4):539-548.
ZELIHIC E, PONELEIT B, SIEGMUND T, et al. Hyperglycemia
in emergency patients--prevalence and consequences: results of
the GLUCEMERGE analysis[J]. Eur J Emerg Med, 2015, 22(3):
181-187.

DRIVER B E, OLIVES T D, BISCHOF ] E, et al. Discharge

[19]

[20]
glucose is not associated with short-term adverse outcomes
in emergency department patients with moderate to severe
hyperglycemia[J]. Ann Emerg Med, 2016, 68(6): 697-705.

[21] CHARFEN M A, IPP E, KAJI A H, et al. Detection of undiagnosed
diabetes and prediabetic states in highrisk emergency department
patients[J]. Acad Emerg Med, 2009, 16: 394-402.

[22] HSU C W, LIN C S, CHEN S J, et al. Risk of type 2 diabetes
mellitus in patients with acute critical illness: a population-based
cohort study[J]. Intensive Care Med, 2016, 42(1): 38-45.

[23] MORADI S, KESHAVARZI A, TABATABAEE S M. Is stress

hyperglycemia a predicting factor of developing diabetes in

future[J]. Exp Clin Endocrinol Diabetes, 2015, 123(10): 614-616.

[24] OZIEH M N, BISHU K G, DISMUKE C E, et al. Trends in health
care expenditure in U.S. adults with diabetes: 2002-2011[J].
Diabetes Care, 2015, 38: 1844-1851.

(ZERE ik )



