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Incidence of severe hyperglycemia during hospitalization in elderly patients

HAN Xiao-Fei, TIAN Hui", PEl Yu, YAN Shuang-Tong, FANG Fu-Sheng, ZHONG Wen-Wen,

WANG Chuan-Hai, CHENG Xiao-Ling
(Department of Geriatric Endocrinology, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To investigate the features and prognosis of the elderly individuals with severe hyperglycemia during
hospitalization. Methods All hospitalized patients with age over 60 or older whose fasting or random blood glucose was greater
than 20.0mmol/L in our hospital from Jan 1, 2010 to Dec 31, 2011 were enrolled in this study. The causes, medical management and
prognosis of these patients were analyzed. Results The cohort of subjects included 100 participants, including 69 diabetic patients
and 31 non-diabetic patients, and had 130 times of hyperglycemia, with 90 times for diabetic patients (69.2%) and 40 times for
non-diabetic patients (30.8%). And 91% of them were not hospitalized in the Department of Endocrinology. Infection and acute
diseases were the main causes of hyperglycemia. The mortality of patients who died within 3 months following hyperglycemia was
54.0% (64.8% vs 61.2% between diabetic group and non-diabetic group, P > 0.05). The main cause of death was multiple organ
dysfuction. There were 27 patients having hyperosmolar state, and the mortality in patients with hyperosmolar state was significantly
higher than in patients without hyperosmolar state (70.4% vs 47.9%, P < 0.05). Compared with patients whose glycemic was
controlled in more than 2 d, the mortality of patients whose blood glucose were successfully controlled within 1 d was significantly
lower (39.1% vs 80.6%, P < 0.01). After treatment, the mortality of patients whose blood glucose remained =16.7mmol/L was
100.0%. Conclusion Hyperosmolar state and multiple organ dysfunction significantly increase the mortality. Timely reduction of
blood glucose (within 1d) and the level of blood glucose less than 16.7mmol/L help to decrease the mortality.

[ Key words ] elderly; hospitalization; severe hyperglycemia; cause; prognosis
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INTHURT S B Ak B A A T B MBS . B E A
Sk PR A B B PN IR 492 T bR 1E S FPG =
6.9 7.0mmol/L, FfALIIAE =11.0mmol/L, PR A
A Y i S K- 220K, faEWRA AR, &
F 5% 38 3k [ Joi 424 e 5 2010-01-01 % 2011-12-3 178 fift
A T e A o U 1) i A il AL B s T K I b =
20.0mmol/L i) 2 4% A3 B¢ £ 35 i s B e kL, #R 1T &
AF BB A e W R) R A ™ R e R Y R Ak
155 90 K ) o

1 X&E5FE
1.1 %
3 3 T LR 2 Ik 4 2010-01-01 & 2011-12-31

TEM A B BEBEAE B R T60% B 4E B, HA W
Sl B ALK I = 20.0mmol/L .
12 BRF&*

L N [R50 A 5 18] 4 T 5000 RN SC o B R
WA B 1L S I 50 G 93 Sh 4l PR 4 R BE PR
A, WA — OIS bR J AR AR, PR, K
J5 E 45 % ( body mass index, BMI) , @ik, sl
S o NERE L T bR e sl X ke A v W A D A
b EAE D R UG AT AR ST, IE AR 5 i
BHEE VAR O B 52 e R 26
1.3 AR

(1) Wb EAEN : AL E KR LR 2Z NS T Rk
IGT 5 logisticlml I 43 #r b B 78 & i W VR 7 )5 I
B < 11.1mmol/L ¥ il 8 4f kY. (2) 2FE F %
G 2PE OIS . SR RGN . 2
I OB R 9 FRLRE 1S B RS . Atk D RS 3
FE2VELIREAR 4 Ak LBk . Sk O IUAESE
B, DR, SR R B AL TE ST
B R 2B A . SV IH 4 5 RN A BH A
(3) MFBEE =2 (Na"+ K") +IL 8+ R
RA (AXNFTRARI U mmol/lLE£R ) , =
350mOsm/L A i B R, (4) DA b & 4234
HWRT- G e T %,

1.4 %itFam

K HISPSS17.04¢ 1 ) A1 ik A7 G 1t 2% 3 M, it
R £ AR iEZE ( X+s ) Fon, 4l
KAt g TR RER A % (%) RoR,
21 [A) He 4 R FH R O R 58, FH logistic Bl I 43 B 52 1
R A M FE IR E . P<0.05 R A ST

2 & B
21 HABRBRRAEZoBESEEEG —LTH
LR, LG H & K IR = 20.0mmol/L 9 151]
10001 ( %&AE130M1YK ) , s & A2 50.07/1000 A /AE
Hoeb ko4, & vkef], 43 ( 87.4 +5.5)% (60~
97% ) , BMI (23.06+3.21) kg/m?; MR &
#6911, 569%, & A & M EI0M K 5 AR A IR iR
BAE3LH, H31%, kA 40 m k.

F1 fFRHEEESOENEFEE—RER
Table 1 General data of elderly patients with hyperglycemia
during hospitalization.

moH BERAGAL (n=69)  ARMIIRILL (n=31)

PER (& 19) 66/3 28/3

AERR (S, X+s) 87.39 +5.05 85.84 +7.37
BMI[kg/m?, X#s] 23.18 +3.06 22.77 +3.56

R MR N (%)] 54 (78.26) 19 (61.29)
SN (%)] 53 (76.81) 20 (64.52)
JIEJE N (%)] 4 (5.80) 1(3.23)
SENEIPIE [n (%)) 28 (40.58) 15 (48.39)

FL L[N (%)] 53 (58.89) 27 (67.50)
EMNAE N (%)] 46 (49.28) 14 (35.48)

1 BMI (RS 55

22 XHFEZMERHNEALDLBEGRES>H
A B AF R B 3 (B 3t & A s IR 130651 Uk,
Hor gy (165.38% ) MIZSE (42.31%) M5k &I
W R (%2) .
F2 ESEERPELESNENEESF

Table 2 Analysis of causes of hyperglycemia in elderly patients

during hospitalization [n(%)]

o WL A W IReL
P BRI (n=90) (n=40)
S 56 (62.22) 29 (72.50)
SUE 37 (41.11) 18 (45.00)

i ZORZS (IR AR 1R 4) 22 (24.44) 17 (42.50)"
A E AR 26 (28.89) 18 (45.00)
FAR 3(3.33) 0 (0.00)
JIRE 37 4 5 A TERCPA 1(1.11) 0 (0.00)
I B+ B M BB BRA 1(1.11) 0 (0.00)
SMHRERARE 1(1.11) 0 (0.00)
254 13 (14.44) 6 (15.00)
WME 11 (12.22) 6 (15.00)
BiAE R (M) 2(2.22) 0 (0.00)
J 5 R N 2 10 (11.11) 2 (5.00)
JER R # 5E (JC I HR e %) 13 (14.44) 2 (5.00)

T SRR A, P < 0.05

23 ZHFEHERPAELASG LEEEGRE N
FENE MBS, BEAEERR20.77% (27
BIRIL0BIK ) o Ik B RASE AL R R 4 = AR IR
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W2l (P <0.05) , HAdM 2R g2 L (£3) .

*3 ZEBEERPABAESMESENRKER

Table 3 Specific causes of hyperglycemia emergency in elderly

patients during hospitalization [n(%)]
SRINI BRI (N =90)  AEHEARIEAL (n = 40)
EBRE 15 (16.67) 12 (30.00)
Ao EF 11 (12.22) 3 (7.50)
SUEN L R G BA 8 (8.89) 2 (5.00)
SRR 1 1(1.11) 1 (2.50)
T bR A5 il hE 1(1.11) 0 (0.00)
N 7 1(1.11) 0 (0.00)
Hit 37 (41.11) 18 (45.00)

T S5BERRA L, P < 0.05

24 XS EHFLERHPEXAZRBEGETF X
1304411k ey A 59k (BEIRIE AL . 41BIK
45.55%; ARBHIRGHL . 18f¥Kk, 45.00% ) A%k Hic
&, 1545.40%; 96%IR 45 TiRYT, Hr BRI T1
PR 6361 AT KB (1dZ NS TFIRIT ) . Ak
FRIpG 4 251 Ik Hr 2L IR 25 7 S BB YT 5 Bl R 4 rh
91.55%%5 Tk e & K AYT . AEBE IR 2H H184.00%
9T RIS RGBT .
25 EFBELRHALAZOABELT GG
251 JUHEIMERETFE 10062485, 5
T-541] (54.0% ) , HHAWERIGLH350] (64.8% ) , IE
BEIRIEZ 19151 61.2% ), 2= 55 T it 2 (P > 0.05 ),
R BB R274] (27.0% ) 1, FET-194] ( 70.4% )
DB : 1145 (57.9% ) , AEBEPRIKZH8H] (42.1% ) ];
KIFR EBRET3H, FET-35M41 (47.9% ) [FHIR
Jig: 2401k (68.6% ) , AEBHIRMEAILLA] (31.4%) 1;
IEERBIRSEEF TR R m TRIFRE, 2R
BEIFEL (P<0.05) . WAIRFEIFIRFEIETL
Bl (FET-%N11.1% ) , BN RS OLB B #H AT
53 (FET-%K58.2% ) , ENIF LB EIET L =
FHauwktE (P<0.05) o
2.5.2 I A I AR X S A2 10041 HR
Hi576 (57.0% ) A MLKE < 25.0mmol/L, HHFET-
32151 (56.1% ) ; 4315 (43% ) H3 1B =25.0mmol/L,
Hrpgtr-226 (51.2%) , HELHLLEBE ST R,
ZRTgIEE L (P>0.05) .
2.5.3  fm IUBE 2 1E B )X S A5 10041 2 4R
BE R, 6441 (64.0% ) 7EL1dLAPY = MBEF5 LAY IE
HA 261225 (39.1% ) i, 36/ (36.0% ) #£2d & 2d
DL oA AN IE, SET-29%1 (80.6% ) , HiiE
MAE2d 2] 1F HB & IFET- R R 70.6% (12/17) , 3dX%
3dPA EAYBETZ R M 89.5% (17/19) , H#2d53d K

LA R & IEm M A LT R, Z2R TSI #E X
(P>0.05) . 1dLANZHIE 5 2d Je2d ) - 2 1E il 5 19
e, ZRAEA%I¥EX (P<0.01) .

2.5.4  EIMUHHAYT G MBS HUS i m 1004
BFEHATH] (47.0% ) BFIMBE < 11.1mmol/L, H
FET214 (44.7% ) 5 390 (39.0% ) M & I b 7E
11.1~16.7mmol/L, H 3121941 (48.7) ; 144
(14.0% ) 3 1k =16.7mmol/L, Hrh%E T 144
(100.0% ) , FLEAS[R] MR ZKF-341 g SBT3,

RHAGIE X (P<0.05) .

255 SEWEAMKE 2Rl LAER . 5. BMI,
BEIRIE . I . e O . R . AR EThRE s . &
MBEACE 5 B2 E BT | s UG YT S MK
( <11.1mmol/L ) £ B8 i, FET-AE R AS kA T
logisticlal 5 43#r, 437 ™ 2 i MUARE T (9 52 0 (K%,
gE R R E I RE T OR £ 16.96, P < 0.05,95%Cl :
4.240~67.812 ) AR B i 38 & AR ™ = IR AE T
FISERE K 2] IERTE ( <1d) (OR:0.24,
P <0.05, 95%Cl:0.072~0.819 ) J{#H %,

3 it it

UmpierrezZ& Mg —IHFSE B , B N 5 IBEAY &
HE%H38%, L 26% B AT IR, 12%7E A BT
AT W PR s 5 o i TR N — 3% PR U/ e £ 2 14 [
A g P R I & 2R 26.3%, M BE AT
W R S 15 12.9%, OB RSk s 5 13.4%.
AR FEGE T — LR TT A F U 0 AT B8 A B 0] =
MB% (=20mmol/L ) i % 4% 40.07/1000 A 4F

REAERIFF 507 B PN e I 5 A0 ROTA S Rk
PERBYIK, B i ERE H AR fE
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GRS . AILAEUIREEl . FR . 2k
DERMEA RS, BRI 2, B
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L I s s 1 e T = R 0 1
HEEBARE, HEIE R k15%M . A5
27.0%M) B KA T Mg IRE, XL 8 #% 170.4%
FRERT, RERBREEEMIETFPE T
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Van den BergheZ Mg FoE Bon, FIBE S 2™k
P il MUABEAR T 5 BLIA T, AT A S PRI AR R PR
[l B /D T 2 vy | AR E N R ER, B
IR T R AT 20125 [ N 43 027 43 fe A S 1 3
i O, 4 TS0 i 05 223 Ak T A v I 5 8 2
s il A A B 3k 56 o AR A BN AE 1 22 PN ™ B R IfL
BT LLA IE A R AU TR I T2d K DL 4] 1E %
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AT s R E G .

Pl P ) —TRIF S 2 s, A B A O P 2 )
MBERE A, 84.4%0) B Be IR A 45 TAT Al B Hi
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M, FRBEAE N L BH BRI . A58 25 R BoR
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LT B e U 1e) 2 A 7 e AW 45 T o
FA, FEREARR R R . AP R I
[ K 22 SRR ARG, TGI8 B T 75 BB A B IR
o LBE Y5 TR 2 i SR T AU, RS R R ARk o
FE 5 B N BLXT BE P R IR e DA 1R AE B Y [

I, 51 e A B0 S DR A T B A A A B L A
e g IR A RSt ], A B T Bt /A TS o

[ &%k )

[1] Umpierrez GE, Isaacs SD, 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.

[21 s, AR, BN, S MUK ICU RS HAE &
HAT AT B g [J]. 55 FH 2R 24 4%, 2008, 24(4): 587-588.

[3] ClementS, Braithwaite SS, Magee MF, et al. Management of
diabetes and hyperglycemia in hospitals[J]. Diabetes Care,
2004, 27(2): 553-591.

[4] BoC, SEEIE. N WeEM]. SRR dbat AR
HifRAE, 2010: 1441.

[6] MM, x| £, BRAESC, 55, ARLEAE W Hron b A B
e MBI PR R 3 HT—— B3 3F B2 5§ 2002 25 2009 4F:
BORHRIEI]. shAe iR A, 2010, 2(6): 448-451.

[6] Lleva RR, Inzucchi SE. Hospital management of
hyperglycemia[J]. Curr Opin Endocrinol Diabetes Obes,
2011, 18(2): 110-118.

(71 VFesR. (5B R A A BRI, b DR PR 2% s,
2011, 19(11): 877-880.

[8] Capes SE, Hunt D, Malmberg K, et al. Stress
hyperglycaemia and increased risk of death after myocardial
infarction in patients with and without diabetes: a systematic
overview[J]. Lancet, 2000, 355(9206): 773-778.

[9] IR, A PE O WURESE S S g AR D). O L~
J&, 2009, 30(4): 608-611.

[10] 3& 53, PRIOGK. SBAFAG R N B e B A s A
BEIBIT]. hESZHEEZY, 2011, 6(14): 24-26.

[11] &, RO AEE AR W i B S R[]
FRE LA EEA:, 2007, 45(3): 79-80.

[121 % Jo, XK. REv: e s &8 5 R Akia T o).
=11 PR 7 73 4435, 2004, 12(1): 50-54.

[13] #RAE, w5 M. 2R RRIRS IR R 55T [J].
B2t indei, 2006, 27(21): 100.

[14] Rk, SCHINERAIM]. 5120 Jbat ARIA R,
2005: 1055.

[15] wvan den Berghe GV, Wouters P, Weekers F, et al. Intensive
insulin therapy in critically ill patients[J]. N Engl J Med,
2001, 345(19): 1359-1367.

[16] Umpierrez GE, Hellman R, Korytkowski MT, et al.
Management of hyperglycemia in hospitalized patients in
non-critical care setting: an endocrine society clinical practice
guideline[J]. J Clin Endocrinol Metab, 2012, 97(1): 16-38.

[17] £ i, EBEE. SEERERE KA m AR A A DG
R I Hoxnh i B U i m [3]. IR ZE%E, 2012, 27(3):
238-239.

[18] whsess, WML AHIRMTA LG I T AR WE P s B APE
T-23[J]. AN 44, 2010, 2(6): 524-526.

(%% LFH)



