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Abstract

Background: Hypoglycemia is an important obstacle in the treatment of diabetes. When diabetic patients
experience hypoglycemia, thorough glycemic control is more difficult. We evaluated the factors associated with
risk of hypoglycemia and identified whether the demographic and clinical characteristics or the medication
pattern changed during the study period.

Methods: This study was conducted retrospectively with 7 years of data from one university hospital emergency
department. We evaluated the medical records of 396 diabetic patients who visited the emergency room with
hypoglycemia between January 2008 and December 2014. Hypoglycemia was defined as a serum glucose level
less than 70 mg/dL or an event requiring the assistance of another person to actively corrective action.

Results: The mean age, duration of diabetes, and hemoglobin Alc (HbAlc) of the study subjects were 71 +
12.2 years, 12.7 + 8.8 years, and 6.7 + 1.39%, respectively. Among the subjects, 55% had a HbAlc level lower
than 6.5%. Two-thirds of the study subjects received sulfonylurea, and one-third were treated with insulin.
We observed a decreasing trend in the number of hypoglycemia cases during the study period. This trend
might be partly explained by the decrease in sulfonylurea use and increase in dipeptidyl peptidase 4 inhibitor
prescription during the study period.
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Conclusion: The clinical characteristics of subjects with hypoglycemia were old age, long duration of diabetes,

relatively low HbA1c, and comorbidities. We found that hypoglycemia events in diabetic patients decreased in

number in conjunction with the changing pattern of use of hypoglycemic agents.
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in renal disease 32 2.2 A4kl estimated glomerular
filtration rate”} 60 mL/min/1.73 m” v]5ko 2 4 2]3}9]
(8.

T A ko] 54 Hlals SEEE A 2 TlolAly
A ARSI, SAIXE]= IBM SPSS Statistics 22.0
(IBM Co., Armonk, NY, USA)-& ©]-85}9aL, Pkel 0.05
nRked o) EAA 0% FoJ3 A 0w Aot

a3}

AA ¢ 1. =2 =
iz 745, HET A3k WA HEH o] IAH| Qi=
Z9-2 Aolslitt. vkl Aske modification of diet SIAF=9) it vhol= 71 + 12,2495, AEE WA

Table 1. Characteristics of the enrolled diabetic hypoglycemic patients

Characteristic Number of cases with data available Value
Age (y) 396 71+12.2
Sex (male/female) 396 183 (46.2) / 213 (53.8)
Type of DM, 1/2 385 8(2.1) /377 (97.9)
Duration of DM (y) 357 12.7 + 8.8
Body mass index (kg/m?) 300 23.5+3.86
Smoking 396 68 (17.2)
Alcohol 396 75 (18.9)
Hypertension 396 310 (78.3)
Dyslipidemia 396 294 (74.2)
Cardiovascular disease 396 83 (21.0)
Cerebrovascular disease 396 68 (17.2)
Stage 3~5 CKD (GFR < 60 mL/min/1.73 m®) 396 112 (28.3)
Cancer 396 47 (11.9)
Drug (OHA/insulin/combination) 369 244 (66.1) /79 (21.4) /46 (12.5)
Admission 396 156 (39.4)
Hemoglobin Alc (%) 396 6.7 + 1.39
Cause of hypoglycemia 324
Poor oral intake 221 (68.2)
Increased activity 16 (4.9)
Increased drug (doctor/patient) 53 (22/31) (5.6/7.8)
Underlying disease (CKD progression/alcohol) 34 (10.5)
Symptoms in the emergency department 396
Loss of consciousness 308 (77.8)
General weakness 38 (9.6)
Dysarthria 17 (4.3)
Dizziness 11 (2.8)
Dyspnea/chest discomfort 7 (1.8)
GI symptoms (nausea/vomiting/diarrhea) 11 (2.8)
Seizure 4(1.0)
Mortality and severe complication 396 6(1.5)

Values are presented as number only, mean + standard deviation, or number (%).
DM, diabetes mellitus; CKD, chronic kidney disease; GFR, glomerular filtration rate; OHA, oral hypoglycemic agent; GI, gastrointestinal.

204 http://dx.doi.org/10.4093/jkd.2016.17.3.202



j kd The Journal of Korean Diabetes

18378 (46.2%), ©14d 213%8(53.8%), 13 Fxo=z Zict
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= 3178(97.9%) 01tk Er 717> 12.7 £ 8.8
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Fig. 1. Number of subjects according to year of presentation with hypoglycemia.

www.diabetes.or.kr

205



. . Moo 2 Uyl CiShHESl STl LIS S BIXIS 0| EN

= frelgk Aol glir 20104, 2011, 20124, 2013 (Table 2).

W, 2014d9] Sk 7247 v ugls wf vho], g @i A3E Q2 4A (sulfonylurea) 7418 374sHA2}F QJ&d
8 FH871%F, BMIol= ol gk xfeol= gilom, okekate] &AM 3R] H[E2 ZF AR’ E HluwstE
H]-&-2 2010d(P = 0.03), 20121(P = 0.033), 2014\ oJgh xfoli= AAA|NE, Sy FHdAE L 9
(P = 0.012)¢l14, 37] o)/de] rdal7d d33kato] n]&-2 AN o] FEALATE GRS W, AlTke] Aol w
20111(P = 0.005)l14], sl o] 2 2010 (P 2} AZQ A o= (glimepiride, gliclazide)e] WA=
= 0.004), 20123 (P = 0.04) 914 2]k z}ol& BT} = Aashs FAE B 2014d9= 20099 A4

Table 2. Comparison of clinical characteristics according to the year of presentation with hypoglycemia

Characteristic 2008 2009 2010 2011 2012 2013 2014
Patients 49 (12.4) 84 (21.2) 62 (15.7) 64 (16.2) 57 (14.4) 42 (10.6) 38 (9.6)
Age (y) 69.8 + 8.9 70.7 £ 12.0 69.4+124 70.9 + 14.0 70.6 = 14.0 75.0 £10.3 72.1+11.3

P-value® 0.615 0.52 0.932 0.943 0.053 0.555
Sex (male/female) 27 (55.1) 35 (41.7) 28 (45.2) 32 (50.0) 20 (35.1) 18 (42.9) 23 (60.5)

/22 (44.9) /49 (59.8) /34 (54.8) /32 (50.0) /37 (64.0) /24 (57.1) /15 (39.5)

P-value® 0.152 0.736 0.323 0.484 > 0.99 0.078
Duration of diabetes 12.7 + 8.4 11.9+94 12.5+8.7 143+95 13.3+9.1 11.9+8.0 12.2+6.9
mellitus (y)

P-value® 0.613 0.714 0.141 0.393 0.977 0.89
Body mass index (kg/mz) 21.9+3.0 24.0+3.9 242 +4.7 23.9+3.7 23.4+3.6 23.0+3.7 24.3+3.8
P-value® 0.005 0.792 0.852 0.381 0.226 0.772
Smoking 14 (28.6) 15 (17.9) 9 (14.5) 8 (12.5) 11 (19.3) 7 (16.7) 4(10.5)
P-value® 0.192 0.656 0.243 0.131 >0.99 0.421
Alcohol 11 (22.4) 15(17.9) 6(9.7) 15 (23.4) 10 (17.5) 7 (16.7) 11 (28.9)
P-value® 0.467 0.233 0.286 0.027 >0.99 0.232
Hypertension 40 (81.6) 68 (81.0) 48 (77.4) 51(79.7) 44 (77.2) 31(73.8) 28 (73.7)
P-value® > 0.99 0.68 > 0.99 0.672 0.366 0.474
Dyslipidemia 36 (73.5) 63 (75.0) 48 (77.4) 51 (79.7) 42 (73.7) 31(73.8) 23 (60.5)

P-value® 0.84 0.845 0.558 >0.99 >0.99 0.2
Cardiovascular disease 11 (22.4) 15(17.9) 17 (27.4) 14 (21.9) 10 (17.5) 9(21.4) 7 (18.4)
P-value® 0.651 0.224 0.676 >0.99 0.637 > 0.99
Cerebrovascular disease 12 (24.5) 12 (14.3) 9 (14.5) 12 (18.8) 8 (14.0) 5(11.9) 10 (26.3)
P-value® 0.164 >0.99 0.505 >0.99 0.789 0.13
Stage 3~5 chronic kidney 16 (32.7) 31(36.9) 21 (33.9) 10 (15.6) 13 (22.8) 9(21.4) 12 (31.6)
disease
P-value® 0.78 0.703 0.005 0.096 0.104 0.683
Cancer 9(18.4) 17 (20.2) 4 (6.5) 7 (10.9) 8 (14.0) 5(11.9) 1(2.6)
P-value® > 0.99 0.03 0.177 0.033 0.323 0.012
Hemoglobin Alc (%) 6.6+1.7 6.5+0.9 7.2+1.7 6.7+1.3 69+13 69+1.7 63+1.1
P-value® 0.621 0.004 0.129 0.04 0.2799 0.348
Sulfonylurea user 28 (57.1) 55 (65.5) 41 (66.1) 40 (62.5) 35 (61.4) 32(76.2) 26 (68.4)
P-value® 0.359 > 0.99 0.732 0.721 0.307 0.837
Insulin user 19 (38.8) 24 (28.6) 22 (35.5) 17 (26.5) 17 (29.8) 13 (31.0) 13 (34.2)
P-value® 0.252 0.216 > 0.99 >0.99 0.837 0.532

Values are presented as number (%) or mean + standard deviation.
“The P-value was calculated in comparison with ‘the 2009 data’ using Student’s t-test. "The P-value was calculated in comparison with
‘the 2009 data’ using the chi-squared test.
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o] 72.5% Fwo A2 200995 AREE7] Al
2+l dipeptidyl peptidase—4 inhibitor (DPP-4 <A
A|: sitagliptin, vildagliptin, linagliptin, saxagliptin,
gemigliptin) @] HWH]E&-L =olx|i= FAHE He] 20099
ol Hlgte] 2014dell= A7} 17.681 71T Al

1664 F7Fatsit. dua-FIA )| EAA]l AldokE
(a—glucosidase inhibitor: acarbose, voglibose), W=¢2 E]
L}o] = (meglitinide: repaglinide, nateglinide), Elo}&¢]
o] (thiazolidinedione: pioglitazone, rosiglitazone)
o] A= AAxF 7HAste] 2008130l Hlske] 20143

28 Gl 7] FEXER PiHIL Q= H]To} = 22 21.9%, 51.1%. 37.6% S22 743kt <l
o] = (biguanide: metformin) (5)¢] ¥ &% Folx]| 9] B9 FAH R sk FAIE Ho] 201349

= FAIE Hol, 200819l H|ste] 20149 AT o= 2008%1¢] 74.8% o= HAaEATHFig. 2). <l
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I I I I 1’187

2008 | 2009 2010 2011 2012 2013 2014
® Insulin 2537 | 2329 | 2253 | 2003 | 1984 | 1897 | 2272
WDPP-4 inhibitor 0 364 1,910 = 2,885 | 4055 = 588 | 7,236
® Pioglitazone 460 651 688 572 267 213 216
® Repaglinide 634 612 796 663 393 420 328
Acarbose 5,420 5,681 5,562 4911 2,945 1,675 1,187
® Metformin 6615 = 8288 | 10050 = 11,092 | 11,076 & 11426 12,303
u Gliclazide 5908 | 5038 | 4500 @ 4255 | 4401 | 4265 = 3775
® Glimepiride 6217 6513 | 649 | 6287 | 5320 | 5123 5122

Fig. 2. The number of outpatient prescriptions of hypoglycemic agents at Chuncheon Sacred Heart Hospital by year.
DPP-4 inhibitor, dipeptidyl peptidase 4 inhibitor.
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m Insulin lispro, aspart 771 775 779 688 763 796 1,043
® NPH insulin 796 691 528 404 391 292 213
m Insulin glagine, detemir 271 194 255 259 239 341 636

Fig. 3. The number of outpatient insulin prescriptions at Chuncheon Sacred Heart Hospital by year.

NPH, Neutral Protamine Hagedorn Insulin.
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o 20140l = ZH2F 2.3549), 1.350) Skt 18y <
7¥8 <1< ¢ (Neutral Protamine Hagedorn Insulin) ¥} &
20081 39]]

§ AdEUAEL AaFAlel 9lof 201440l

T s rkFig. 3).
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