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Strict glycemic control decreases the incidence and progression
of diabetic vascular complications [1]. For this reason, recent
guidelines recommend tighter glycemic control in patients with
diabetes. However, although HbA1c reached the target range,
strict glycemic control resulted in an increase in the rate of severe hypoglycemia [2,3]. In addition, severe hypoglycemia can
discourage patients in the efforts to lower their blood glucose
to the target range. Thus, severe hypoglycemia is a major barrier to optimizing glycemic control in diabetic patients. Therefore, the prevention of hypoglycemic events and the early detection of patients at high risk for hypoglycemia have important clinical implications in patients with diabetes.
Severe hypoglycemia can be defined as hypoglycemia episodes requiring the assistance of another person to actively
administer glucose or hospitalization or medical care in an
emergency department [4]. Although the total incidence of
severe hypoglycemic episodes reported by different studies
varies markedly, hypoglycemic events are generally more frequent in patients with type 1 than type 2 diabetes [5,6]. Hypoglycemia awareness, insulin use, and preservation of beta cell
function through counterregulatory hormone response may
all contribute to the difference in the incidence of hypoglycemia between type 1 and type 2 diabetes [7]. The incidence of
severe hypoglycemia in Korea has increased considerably during the last decade as estimated from severe hypoglycemic episodes occurring in subjects attending emergency rooms and
patients treated by emergency medical services [8].
According to previous studies, severe hypoglycemia has
several predictive risk factors such as age, duration of diabetes,

duration of insulin treatment, hypoglycemic events occurring
in the preceding months, peripheral neuropathy, and, in particular, impaired kidney function [6,9,10].
Ha et al. [11] analyzed the retrospective data, of 320 hypoglycemic patients with type 2 diabetes who had attended an
emergency room from January 1, 2006 to December 31, 2009.
They found that patients with type 2 diabetes who experienced
severe hypoglycemia were elderly, took multiple medications,
and had impaired kidney function. Glycemic control was near
the goal set by recent guidelines (HbA1c <7.0%), which suggested that strict glucose control may affect the development
of severe hypoglycemia. Poor oral intake or a missed meal
(73.4%) was the major cause of hypoglycemia. Taken together,
if diabetic patients whose blood glucose is strictly controlled
complain of poor eating habits, especially in aged or chronic
kidney disease patients, health care providers should focus on
the cause and seek a solution to the problem more actively in
order to prevent the development of severe hypoglycemia.
This paper presents an approach to severe hypoglycemia
from the viewpoint of medical cost. As the prevalence of diabetes and the incidence of diabetic complications increases,
the associated medical costs will also increase dramatically [12].
Thus, severe hypoglycemia should be considered not only in
terms of its physical aspects, but also in terms of its indirect
social costs such as increased in medical care expenditures and
decreased work productivity. The results of this study suggest
that severe hypoglycemia increases healthcare costs.
Compared to earlier studies [5,6], the population of this
study was older and had more impaired renal function. In ad-
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dition, there was a possibility that the incidence of severe hypoglycemia was underestimated since the hypoglycemia episodes considered were limited to patients visiting hospitals or
seeking emergency care, and nearly 90% of patients were over
60 years old. In addition, since aged patients have many factors that can affect severe hypoglycemia, such as combined
medication, impaired kidney and cognitive function, further
multivariable analyses are needed to the evaluate risk factors
for severe hypoglycemia.
In conclusion, the incidence of severe hypoglycemia is
steadily increasing in patients with type 2 diabetes, and this
increase is associated with direct and indirect socio-economic
burdens. Healthcare providers should be aware that these
events occur primarily in the elderly and sometimes are accompanied by potentially fatal symptoms like unconsciousness. Nevertheless, hypoglycemia is fully preventable with intensive diabetic education, clinical attention to high-risk patients, and individualization of the glycemic control target.

CONFLICTS OF INTEREST
No potential conflict of interest relevant to this article was reported.

4.

5.

6.

7.

8.

REFERENCES
1. UK Prospective Diabetes Study (UKPDS) Group. Intensive
blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications
in patients with type 2 diabetes (UKPDS 33). Lancet 1998;352:
837-53.
2. Action to Control Cardiovascular Risk in Diabetes Study Group,
Gerstein HC, Miller ME, Byington RP, Goff DC Jr, Bigger JT,
Buse JB, Cushman WC, Genuth S, Ismail-Beigi F, Grimm RH
Jr, Probstfield JL, Simons-Morton DG, Friedewald WT. Effects
of intensive glucose lowering in type 2 diabetes. N Engl J Med
2008;358:2545-59.
3. ADVANCE Collaborative Group, Patel A, MacMahon S,
Chalmers J, Neal B, Billot L, Woodward M, Marre M, Cooper
M, Glasziou P, Grobbee D, Hamet P, Harrap S, Heller S, Liu L,

274

9.

10.

11.

12.

Mancia G, Mogensen CE, Pan C, Poulter N, Rodgers A, Williams B, Bompoint S, de Galan BE, Joshi R, Travert F. Intensive
blood glucose control and vascular outcomes in patients with
type 2 diabetes. N Engl J Med 2008;358:2560-72.
Workgroup on Hypoglycemia, American Diabetes Association. Defining and reporting hypoglycemia in diabetes: a report from the American Diabetes Association Workgroup on
Hypoglycemia. Diabetes Care 2005;28:1245-9.
Leese GP, Wang J, Broomhall J, Kelly P, Marsden A, Morrison
W, Frier BM, Morris AD; DARTS/MEMO Collaboration. Frequency of severe hypoglycemia requiring emergency treatment in type 1 and type 2 diabetes: a population-based study
of health service resource use. Diabetes Care 2003;26:1176-80.
Donnelly LA, Morris AD, Frier BM, Ellis JD, Donnan PT,
Durrant R, Band MM, Reekie G, Leese GP; DARTS/MEMO
Collaboration. Frequency and predictors of hypoglycaemia in
type 1 and insulin-treated type 2 diabetes: a population-based
study. Diabet Med 2005;22:749-55.
Akram K, Pedersen-Bjergaard U, Borch-Johnsen K, Thorsteinsson B. Frequency and risk factors of severe hypoglycemia in
insulin-treated type 2 diabetes: a literature survey. J Diabetes
Complications 2006;20:402-8.
Kim JT, Oh TJ, Lee YA, Bae JH, Kim HJ, Jung HS, Cho YM,
Park KS, Lim S, Jang HC, Lee HK. Increasing trend in the
number of severe hypoglycemia patients in Korea. Diabetes
Metab J 2011;35:166-72.
Moen MF, Zhan M, Hsu VD, Walker LD, Einhorn LM, Seliger
SL, Fink JC. Frequency of hypoglycemia and its significance in
chronic kidney disease. Clin J Am Soc Nephrol 2009;4:1121-7.
ter Braak EW, Appelman AM, van de Laak M, Stolk RP, van
Haeften TW, Erkelens DW. Clinical characteristics of type 1
diabetic patients with and without severe hypoglycemia. Diabetes Care 2000;23:1467-71.
Ha WC, Oh SJ, Kim JH, Lee JM, Chang SA, Sohn TS, Son HS.
Severe hypoglycemia is a serious complication and becoming
an economic burden in diabetes. Diabetes Metab J 2012;36:
280-4.
Lee KW. Costs of diabetes mellitus in Korea. Diabetes Metab J
2011;35:567-70.

Diabetes Metab J 2012;36:273-274

http://e-dmj.org

