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Analysis of Clinical Characteristics and Prognosis of Patients with Diabetes Mellitus

and Hypoglycemia Requiring Emergency Admission

Chiho OKADA, Ema AOKI, Kazuki OMURA, Takeshi HIRASHIMA,
Naoki GOCHO, Hideki TANAKA, Natsuko SUZUKI and Yasue OMORI
Diabetes Center, Ebina General Hospital

Patients with diabetes mellitus (n=35, type 2; n=7, type 1) and drug induced hypoglycemia requiring emer-
gent admission between April 2012 and March 2015 were included. The mean = standard deviation age and
plasma glucose levels were 73.0+13.0 years and 37.0 £ 12.6 mg/dl, respectively. The mean HbAlc was 88+1.9 %
with type 1 diabetes and, 6.6 £ 1.2 % with type 2 diabetes. Treatment involved insulin therapy for 22 patients and
sulfonylureas for most other patients. Severe hypoglycemia was explained mainly by Sick day (23 patients), im-
proper insulin injection (6 patients), drinking alcohol without a meal (3 patients), lack of medication adherence (2
patients), or suicide attempts (2 patient). All patients regained consciousness without severe complications, one
patient had irreversible higher brain dysfunction.

Of the 27 patients, who attended our outpatient department post-discharge, 13 were re-admitted for various
causes, including; recurrent hypoglycemia, diabetic ketoacidosis, and infection.

Almost all of the patients had precipitating factors including renal insufficiency, malnutrition, loss of appetite,
and inappropriate medication use.

There was a common lack of initial education, with poor understanding of drug use and sick-day rules.

We must provide patient education and carefully evaluate the individualized treatment strategy considering

comorbidities.

Key Words: hypoglycemia, patient education, sick day
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Fig. 1 Age distribution of the patients with diabetes
mellitus and drug-induced hypoglycemia requiring
emergent admission
Elderly patients represented the majority of patients;
42 % were > 70-year-old, and 28 % were > 80-year-
old.
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Fig. 2 HbAlc distribution of the patients with diabe-
tes mellitus and drug-induced hypoglycemia requir-
ing emergent admission
Mean HbAlc was significantly different depending
on the type of diabetes. HbAlc<6 % was present for
13 patients, and HbAlc>8 % was present for 9 pa-
tients.

| RUAERR IR 7 B, 2 BUBESRE 35 B, FEGIEL O IRHE
132 2012 R 12 ), 2013 4 13 61, 2014 5 17
B, SR BRI LTV ARERNE 27 6, MER X
D OFZEISARIE 15 BITH - 7o ZIEB O FIE
W1 730130 &%, 1 BUMEIRIE 56.1 £16.7 ik, 2 RUpE
PRIF 764 +9.7 i%. FlnA1E 70 A% 42 % &£/ b
%<, FEWT 80 At AT 28 % & BEE VB E S
W72 (Fig. 1). 3 HbAlc id 1 BUHER AR 88 £1.9 %.
2BUREIRIF 66 £12% EHMERID Y 4 T2 X 5 TK
TRICE 22 o 72, 21KD HbAlc DA IE 6 %R AH
1361, 8 %L EAIBITH -7 (Fig 2).

SkEBEkE O I MAEfEL 370126 mg/dl TH Y, 1
B L R EFMAEAY 79 mg/dl TdH o 72 B =ZF DA
s LB ATRENH Y, 4 VA Y OBERS
NORIMABEDBENFRINZOFEIARRE L
72, E#IKAE X Japan Coma Scale (JCS) # HWT
1~3 2318 f5l, JCS10~30 »% 11 #, 100~300 %% 13
BT o7z, RIMEEREIRD> SHIE22 £ TORE
B d 2 MER LA AS 11§, 2~4 Be R A% 11 61, 4~6
FFR2S5 B, 6~12 B2 3 6, 12 BRI LLEA 2 1,
AR BITH o7z, BERIFZMFES N T ERE
IR (FEEE T THERBEME) 2527
Bl (64.3%), ME (FXTIHEME) THESNT
WIZFEBIAY 15 B (35.7 %) Tdh -7z,

KB OFERIE Table 1 OM1< THRH L WVFHRERD
sick day T 23 #l&BFHA2 HOTHE Y, NFRIZERK

AR 1460, Bz 361, BB 3B, RxaER 26,
FIRG LI CH o7 RIBEZ RS LB E LT



Table 1 Causes of severe hypoglycemia in patients
with diabetes mellitus requiring emergent admission

number

of patient rate
Sick day 23 55 %
Improper injection of insulin 6 14 %
Drinking without taking a meal 3 7 %
Problem of medication adherence 2 4.7 %
Suicide attempt 2 4.7 %

Sick day was the main causes in 42 patients.
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Fig. 3 Classes of oral hypoglycemic agents (OHAs)
prescribed for patients with diabetes mellitus and
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drug-induced hypoglycemia requiring emergent ad-
mission

SU; Sulfonylurea, o-GI; o-glucosidase inhibitor, BG:
biguanide, TZD; thiazolidinedione.

Sulfonylurea (SU) such as glimepiride, and glib-
enclamide (following SU drugs) were used for 18
patients and used the most for 20 patients. In com-
bination with SU or insulin, DPP-4 inhibitors were
used for 9 patients, o-glucosidase inhibitor (o-GI)
were used for 5 patients, biguanide (BG) were used
for 3 patients, and thiazolidinedione (TZD) were
used for 2 patients.
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Table 2 Estimated glomerular filtration rate (eGFR)
distribution of the patients with diabetes mellitus
and drug-induced hypoglycemia requiring emergent

admission

CKD eGFR number ate

Stage (ml/min/1.73 m? of patient rate
Stage Gl >90 5 11 %
Stage G2 60-89 15 36 %
Stage G3a 45-59 11 27 %
Stage G3b 30-44 7 16 %
Stage G4 15-29 2 47 %
Stage G5 <15 2 47 %

Using the chronic kidney disease severity classification, 15
patients had stage G2, and 11 patients had stage G3a.

The proportion of patients with mild to moderate renal dys-
function was higher.
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Fig. 4 Follow-up after hospital discharge for patients with diabetes mellitus and drug-

induced hypoglycemia

All 42 patients attended the outpatient department of their hospital after discharge; 15 of

the 42 patients also regularly attended other medical institutions.
One patient died from cardiopulmonary arrent in the ambulance on the way to our hos-

pital.

Of the 27 patients, attending the outpatient department of our hospital after discharge, 13
were re-admitted to our hospital, due to various causes, including; recurrent hypoglyce-
mia, diabetes ketoacidosis, infection, and other entities.
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Fig. 5 Age distribution of patients with diabetes
mellitus who were re-admitted to our hospital
The patients receiving insulin therapy who experi-
enced hypoglycemia tended to be young. The pa-
tients treated with oral hypoglycemic agents (OHASs)
who experienced hypoglycemia were primarily >80-
year-old.
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