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ABSTRACT

Background: Sulfonylureas were among the first oral antihyperglycemic agents developed, but patients
on a sulfonylureas experience hypoglycemia. Severe hypoglycemia was a potentially life-threatening
condition. Objective: The aim of the study was to compare the frequency of hypoglycemia in patients
with type 2 diabetes treated with glimepiride versus glibenclamide. Material &Methods: Total 50
patients were included in the study. These patients were divided in group | & Il. Group | (n=25): Patients
were given Tab. Glibenclamide. Group Il (n=25): Patients were given Tab. Glimepiride for 24 weeks.
Results: Patients with glibenclamide experienced hypoglycemia (12%) and weight gain (4%) as the main
adverse effects while patients with glimepiride had no such adverse effects. Conclusion: In people with
type 2 diabetes, glimepiride was associated with fewer episodes of hypoglycemia than glibenclamide.
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INTRODUCTION

Diabetes mellitus is a chronic disease
that occurs when the pancreas does not
produce enough insulin leading to
hyperglycemia and requires life-long
pharmacological and non pharmacological
management to prevent complications such
as cardiovascular disease, retinopathy,
nephropathy, and neuropathy.’ Type 2
diabetes mellitus is the most common form

of diabetes comprising of 90% to 95% of all
diabetes cases.!”! An estimated 346 million
people worldwide live with diabetes,
resulting in 3.4 million deaths in 2004, with
more than 80% of these deaths occurring in
low- and middle income countries.”! The
fastest growing age group of people with
diabetes is between 40 to 59 years and the
worldwide 2011 estimated prevalence of
diabetes is the elderly population (60 years
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and above) is between 15% to 20%.!
Diabetes in the leading cause of renal
failure, visual impairment and blindness and
increases the risk of lower limb amputation
Additionally, patients living with diabetes
may need 2 to 3 fold more health-care
resources compared to people without
diabetes and diabetes care may require
allocation of up to 15% of national health
care budgets.”! Sulfonylureas were among
the first oral antihyperglycemic agents
developed, and they are still commonly used
today because they are inexpensive and well
tolerated.'® Glibenclamide and Glimepiride
both are second generation sulfonylureas.
Since glibenclamide came onto the market
in 1983, glibenclamide has been one of the
most popular sulfonylureas. The American
Diabetes Association (ADA) recommends
the use of these agents as part of a stepwise
approach to treating type 2 diabetes
mellitus.”! Sulfonylureas aim to reduce
diabetes associated hyperglycemia by acting
on the pancreatic beta cell channels (ATP-K
channel) to facilitate insulin secretion.’® The
primary difference between glibenclamide
and glimepiride is the prolonged half-life of
glibenclamide  at 10 hours compared
average half-life  of 5 hours for
glimepiride.”)  The  pharmacokinetic
parameters of half-life, elimination and
volume of distribution are also increased to
a greater extent for glibenclamide compared
to  glimepiride."™  However,  all
sulfonylureas are hepatically metabolized
and renally cleared, therefore, are subject to
slower elimination in the elderly due to the
age-associated decrease in renal function.™”
Furthermore, compared to glimepiride,
glibenclamide has a higher affinity for
pancreatic  beta-cell receptors, greater
propensity for accumulation of active
metabolites and greater penetration of
pancreatic tissue.*?  Sulfonylureas are
generally well tolerated as a class; however,

the pharmacokinetic differences within the
agents can have significant clinical
implications for patients. The
pharmacokinetic differences are amplified
and particularly noticeable in the elderly
patient.l**] One of the most common side
effects of sulfonylureas is hypoglycemia,
that if left untreated can lead to altered
mental status, seizures, coma or death.* An
estimated 20% of the patients on
sulfonylureas  experience  hypoglycemia
within a 6-month period.!**!

MATERIALS & METHODS

In the study we compared the safety
of two second generation sulfonylureas,
glimepiride and glibenclamide for the
treatment of type 2 diabetes mellitus. This is
a randomized, parallel group study which
was conducted in the patients suffering from
type 2 diabetes mellitus by the Department
of Pharmacology in association with
Department of Medicine at Maharishi
Markandeshwar  Institute of  Medical
Sciences & Research (MMIMSR), Mullana
Ambala. Total 50 patients were included in
the study. These patients were divided in
group | & II. Group | (25 patients): This
group included the eligible patients
diagnosed with type 2 diabetes mellitus and
these patients were given Glibenclamide in
dose range of 5-15 mg/day, for 24 weeks.
Group Il (25 patients): These patients were
administered Glimepiride in dose range of 1-
6 mg/day, for 24 weeks. At each visit, the
patients were asked about compliance and
any adverse drug reaction experienced. A
detailed medical history was obtained.
Careful general physical examination along
with systemic examination was done. Any
adverse effects reported by the patient or
investigator were recorded and analyzed.
Safety and tolerability evaluation was based
upon both self reported adverse effects and
the recorded adverse effects.
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RESULTS

Patients were randomly divided in
two groups:
Group | (n=25): Patients were given Tab.
Glibenclamide (5-15 mg/day) orally for 24
weeks. Group Il (n=25): Patients were given
Tab. Glimepiride (1-6 mg/day) orally for 24
weeks.

Table 1: Adverse effects observed during the study.

ADRs GROUP | GROUP 11
n(no. of % n(no.of | %
patients) patients)

Nausea/vomiting | 2 8 1 4

Constipation 1 4 0 0

Hypoglycemia 3 12 1 4

Weight gain 1 4 0 0

Headache 1 4 1 4
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Figure 1: Adverse Effects observed during the study.

DISCUSSION

Diabetes mellitus is a worldwide
disease which affecting most of the
population. There are a number of new
agents for the treatment of type 2 diabetes
mellitus but oral sulfonylureas remain a
cornerstone of therapy. Glibenclamide thus
appears to be a useful addition to the range
of oral hypoglycemic sulfonylurea, because
of its potency (and its expense) it is probably
best used as second or third line of attack in
patients whose blood glucose control is
inadequate ~ with  other  therapy.[*®
Glibenclamide can also increase insulin

sensitivity greater than other sulfonylureas,
and due to its long half-life, can lead to
increased insulin release for longer periods
after cessation of the medication, especially
in decreased renal function.*” One of the
most common side effects of glibenclamide
is low blood sugar or hypoglycemia.
Glibenclamide has the potential to cause a
number of other unwanted, but not
dangerous side effects. One of the most
commonly experienced effects is weight
gain, which can be mitigated through diet
and exercise. Gastrointestinal side effects of
glibenclamide include constipation,
diarrhea, nausea, vomiting, abdominal pain
and loss of appetite. Glimepiride is
comparatively a newer second generation
oral hypoglycemic agent belonging to
sulfonylurea group. Adverse effect profile of
glimepiride is similar to glibenclamide;
although chances of hypoglycemia are little
bit lees with glimepiride. It has
pharmacokinetic properties that make it less
prone to cause hypoglycemia in re nal
dysfunction than glibenclamide.™*® During
this study when we compare both drugs it
was found that patients in Group |
experienced hypoglycemia (12%) and
weight gain (4%) as the main adverse effects
while patients in Group Il had no such
adverse effects. Nausea, vomiting and
headache occurred with almost similar
frequency in both the groups. (Tablel and
Figure 1)

The result of the study was similar with the
following studies:

Draeger KE et al. conducted a study
in which it was found that fewer
hypoglycemic reactions occurred with
glimepiride than with glibenclamide.!*"!
Another study conducted by Vray M et al.
also pointed out that there was a significant
increase in weight in the patients treated
with glibenclamide. Holstein A et al.
conducted a prospective, population-based

International Journal of Health Sciences & Research (www.ijhsr.org) 70
Vol.4; Issue: 2; February 2014


http://www.ncbi.nlm.nih.gov/pubmed?term=Draeger%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.researchgate.net/researcher/65472267_M_Vray/

and found that glimepiride was associated 7. Nathan DM, Buse JB, Davidson MB, et
with fewer episodes of severe hypoglycemia al.  Medical ~ management  of
than glibenclamide.”® Holstein A et al. hyperglycemia in type 2 diabetes: a
During the study registered total 93 episodes consensus algorltfhn;] for .the initiation
of severe hypoglycemia, 37 on glimepiride and adjustment of therapy: a consensus
and 56 on glibenclamide [21] Similarly statement from the American Diabetes
. ' A Association  and  the  European
Hamaguchi T et al. observed a S|g[r;|21;|cant Association  for the Study  of
reduction in weight with glimepiride. Diabetes. Diabetes Care. 2008;31:1-11.
8. Gangji, A.S., et al., A systematic review
CONCLUSION _ _ and meta-analysis of hypoglycemia and
Glimepiride and glibenclamide both cardiovascular events: a comparison of
the drugs were well tolerated but in people glyburide with other secretagogues and
with type 2 diabetes, glimepiride was with insulin. Diabetes Care. 2007; 30(2):
associated with  fewer episodes of 389-94.
hypoglycemia and no weight gain than 9. Pfizer, Product Information: Glipizide,
glibenclamide 2010.. _ _
10. Sanofi-Aventis, Product Information:
Glimepiride, 2012.
REEEI?A\%I\ACES?andardS of medical care in 11. Teva, Product Information: Glyburide
diabetes—2012, American Diabetes 12 (SGrI:bt_ancLamlde), 2TOO|_9‘ t al. Ph
Association. Diabetes Care. 2012; 35 - Sehwinghammer, 1.L., €t al. Fharmaco-
(1): 11-63. klnetlc_s an_d pharmacodynamics of
2. Qaseem A et al. Oral pharmacologic glytzjqutc)jtat_ md Ityouglg sr?d e'f;g'g
treatment of type 2 diabetes mellitus: a 28”7 '_a 563'2(:_861 ufts. & Fharm. '
clinical practice guideline from the 13 Krfan)t.z AJ. RE Ferner. and C.J
American College of Physicians. Ann T T e o
Intern Med. 2012; 156(3): 218-31. Bailey. Corr_wp_aratl\_/e tolerability profiles
3 WHO. WHO biabetes Fact Sheet of oral antidiabetic agents. Drug Saf.
August 2011. 2011 [cited 2012 July 199411(4): 223-41.
21st]; Available from: 14. A_splund, K., B:E' Wlhplm, an(_i F.
http://www.who.int/mediacentre/factshe Lithner. . .Gllbenclamlde—assomated
ets/fs312/en/index.html. hypoglycemia: a .report. on 57 cases.
4. Foundation, I.D. IDF Diabetes Atlas, 5th 15 IJDlab_etoIogAal.\}IQB% &4(32/‘1412'7' 41D
Edition. 2012 [cited 2012 October 29th]; - Jennings, A.ML., R.IVLL WIIson, and J.D.
Available from: Ward. Sympt_omatlc hypoglyc_emla in
http://www.idf.org/diabetesatlas/5e/diab NIDDM patients treatec_j with _oral
etes. ngggllyzc(%r;wlczogggnts. Diabetes Care.
> \ri\é;'cft))ﬁms;r!(i)cbaatlle 3}?;;26 dei)(c))rtzm%n 16. Glibe’nclami.de for.diabetes.Br Med J.
World Health Organization. WHO 1971 Feb; 1: 473, . ..
Press, 20 Avenue Appia, and 1211 17. Szoke, E., et al. Effects of glimepiride
Gene{/a 27 Switzerland ’ and glyburide on glucose counter
’ g ; lation  and recovery  from
6. Burge M, Schmitz-Fiorentino K, regu . . ) )
Fischette C, et al. A prospective trial of %pé)??lycemla. Metabolism. 2006;55(1):
risk factors for sulfonylurea-induced 18 M(_:Calll AL Clinical review of
hypoglycemia in type 2  diabetes .glimepiride ' Expert  Opinion on
mellitus. JAMA. 1998;279:137-143. Pharmacotherapy. 2001 April: 2(d):
699-713.
International Journal of Health Sciences & Research (www.ijhsr.org) 71

Vol.4; Issue: 2; February 2014


http://www.ncbi.nlm.nih.gov/pubmed?term=Holstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.idf.org/diabetesatlas/5e/diabetes
http://www.idf.org/diabetesatlas/5e/diabetes
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28McCall%2C+Anthony+L%29

19.

20.

Draeger KE, Wernicke-Panten K, Lomp
HJ, Schuler E, Rosskamp R. Long-term
treatment of type 2 diabetic patients
with the new oral antidiabetic agent
glimepiride (Amaryl): a double-blind
comparison with glibenclamide. Horm
Metab Res. 1996 Sep; 28(9):419-25.

Holstein A, Plaschke A, Egberts EH.
Lower incidence of severe
hypoglycaemia in patients with type 2
diabetes treated with glimepiride versus
glibenclamide. Diabetes/Metabolism

21.

22.

Holstein A Plaschke A, Hammer
C, Egberts EH. Characteristics and time
course of severe glimepiride- versus
glibenclamide-induced  hypoglycemia.
Eur J Clin Pharmacol. 2003 Jun;
59(2):91-7.

Hamaguchi T, Hirose T, Asakawa H,
Itoh Y, Kamado K, Tokunaga K, et al.
Efficacy of glimepiride in type 2
diabetic patients treated with
glibenclamide. Diabetes Research and
Clinical Practice. 2004 Dec; 66:126- 32.

Research and Reviews.2001 Nov-Dec;
17(6):467-73.

How to cite this article: Rani M, Yadav S, Choudhary S et. al. Incidence of hypoglycemia and other
side effects in patients of type 2 diabetes mellitus treated with glimepiride versus glibenclamide. Int J
Health Sci Res. 2014:4(2):68-72.

*hkkkhkhkkkhkhkkkihkhkkihkikkiikikk

International Journal of Health Sciences & Research (IJHSR)
Publish your work in this journal

The International Journal of Health Sciences & Research is a multidisciplinary indexed open access double-blind peer-
reviewed international journal that publishes original research articles from all areas of health sciences and allied branches.
This monthly journal is characterised by rapid publication of reviews, original research and case reports across all the fields
of health sciences. The details of journal are available on its official website (www.ijhsr.org).

Submit your manuscript by email: editor.ijhsr@gmail.com OR editor.ijhsr@yahoo.com
I —}

International Journal of Health Sciences & Research (www.ijhsr.org) 72
Vol.4; Issue: 2; February 2014



http://www.ncbi.nlm.nih.gov/pubmed?term=Draeger%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Wernicke-Panten%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Lomp%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Lomp%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Lomp%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Sch%C3%BCler%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosskamp%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8911976
http://www.ncbi.nlm.nih.gov/pubmed/8911976
http://www.ncbi.nlm.nih.gov/pubmed/8911976
http://www.ncbi.nlm.nih.gov/pubmed/8911976
http://www.ncbi.nlm.nih.gov/pubmed?term=Holstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.ncbi.nlm.nih.gov/pubmed?term=Plaschke%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.ncbi.nlm.nih.gov/pubmed?term=Hammer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.ncbi.nlm.nih.gov/pubmed?term=Hammer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.ncbi.nlm.nih.gov/pubmed?term=Hammer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.ncbi.nlm.nih.gov/pubmed?term=Egberts%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=12698302
http://www.sciencedirect.com/science/journal/01688227
http://www.sciencedirect.com/science/journal/01688227
http://www.sciencedirect.com/science/journal/01688227
http://www.ijhsr.org/
mailto:editor.ijhsr@gmail.com
mailto:editor.ijhsr@yahoo.com

