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Type 2 diabetes mellitus (T2DM) is a chronic progressive metabolic disorder
characterized by hyperglycemia due to insulin resistance and relative insulin
deficiency. Recent International Diabetes Federation Guidelines have suggested
that anti-diabetic treatment should be initiated with lifestyle interventions and,
if glycemic control is not maintained, metformin should be started as first line1.
In cases uncontrolled with metformin monotherapy, the addition of a sulfony-
lurea is recommended as the second line of treatment with the eventual
introduction of insulin in patients uncontrolled with oral antidiabetes drugs
(OADs)1.

In spite of therapeutic interventions, glycemic control shows a slow but
steady downwards trend with time. This is due to the fact that nearly half of
b-cell function is lost at the time of diagnosis2 and on top of that the number of
b-cells gradually decreases over time. Hence preservation of b-cell function has
now become one of the important focuses of treatment. Various in-vitro studies
have been conducted to explore the effect of hyperglycemia on b-cell function
and have revealed that the recovery of b-cell function is dependent on the
duration of prior glucose toxicity3 thereby indicating that therapeutic interven-
tion can help in preserving b-cell function if started early in the course of the
disease. Therefore, if better glycemic control is attained by initiating combina-
tion therapy in the early stages of T2DM, it will help in protecting b-cell func-
tion eventually resulting in better management of patients4.

Treatment with OADs poses the risk of gastro-intestinal side effects, hypo-
glycemia, weight gain and edema5. Nausea and vomiting are generally well
tolerated, but hypoglycemia and weight gain, which are usually associated
with sulfonylurea use6, are of major concern to patients. Hypoglycemia can be
a distressing symptom for patients and understandably patients develop fear of
hypoglycemia. The symptomatology of hypoglycemia varies among different
patients and if hypoglycemic episodes occur repeatedly in a patient, a state of
hypoglycemia unawareness arises7 which can eventually result in brain dysfunc-
tion as suggested in the literature8,9. The risk of hypoglycemia particularly
increases in the elderly10, with the use of long acting drugs11,12 and in patients
with renal impairment13,14. With advancing age, elderly patients don’t exhibit
the typical signs and symptoms of hypoglycemia and neurological symptoms like
drowsiness might go unnoticed15. Hypoglycemia has also been implicated in the
prolongation of the QT interval, with the eventual increased risk of developing
arrhythmias16,17. Also, in response to hypoglycemia, the autonomic nervous
system gets activated and releases epinephrine which increases myocardial con-
tractility thereby increasing cardiac output17. This increase in cardiac workload
could have minimal impact on healthy individuals, but in the elderly or patients
with compromised coronary blood flow it can have fatal outcomes and can even
lead to myocardial infarction18. Hypoglycemic episodes can thus result in
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increased morbidity/mortality, increased total cost of treat-
ment and on a lesser scale can also lead to decreased
patient compliance to the extent of treatment disconti-
nuation because of the fear of hypoglycemia19.

A number of studies have been conducted to assess the
incidence of side effects of OADs. The United Kingdom
Prospective Diabetes Study (UKPDS) was one of the first
studies to assess hypoglycemia in T2DM patients. This
6 year follow up study reported the proportion of patients
having at least one hypoglycemic episode as 45% among
patients taking sulfonylureas and 3% in patients on met-
formin20. On the contrary, a recent meta-analysis has
reported minimal incidence of hypoglycemic episodes
with a newer class of OADs, the dipeptidyl peptidase-4
(DPP-4) inhibitors21. The UKPDS study reported that
over a period of 6 years of treatment, subjects on sulfony-
lureas and diet therapy gained an average weight of 4 and
2 kg respectively, whereas the subjects on metformin did
not gained weight22. Weight gain, which is associated
with various OADs, may increase insulin resistance and
eventually result in worsening of disease. The usage of the
thiazolidinedione group of drugs is associated with the risk
of patients developing edema23, heart failure24, increased
risk of fractures25 as well as bladder cancer26. Hence, the
side effects of OADs form a big barrier to the optimal
management of T2DM patients and managing hypoglyce-
mia in particular, and put challenges in front of the patient
and the physician on a daily basis.

The risk of hypoglycemia is minimal with metformin,
but the medications added to it for combination purpose
increase the incidence of hypoglycemia. This puts a phy-
sician in a difficult situation as there is a need to start the
combination therapy early in the disease’s course, but on
the other hand the medications added to metformin either
increase the incidence of hypoglycemia or gives rise
to other side effects. The recently introduced DPP-4
inhibitors have shown effective glycemic control in
randomized placebo controlled trials as add-on to metfor-
min27,28 and moreover they don’t increase the risk of
hypoglycemia29,30. A 52 week study made a head to head
comparison between vildagliptin and glimepiride as an
add-on therapy to metformin and showed similar efficacy
in both groups with a better safety profile for vildagliptin in
terms of no weight gain and significantly lower number of
hypoglycemic episodes31.

Hypoglycemia is not always due to iatrogenic interven-
tions. Sometimes it may result from patients’ activities
and among them fasting is the most common reason for
precipitating hypoglycemia. Especially during the holy
month of Ramadan, Muslims from all over the world fast
during the day and one study conducted on such a popula-
tion, the EPIDIAR study, reported that a significantly
higher number of hypoglycemic episodes (including
severe hypoglycemia) was observed in the T2DM patients
on various OADs during the fasting period32. The

incidence of hypoglycemia during the fasting month has
been noted to be particularly high in patients on sulfony-
lureas. A study conducted in five countries on Muslim
patients (N¼ 1378) on sulfonylurea either alone or in
combination with metformin, reported hypoglycemic epi-
sodes in approximately 20% of the enrolled population33.
In contrast, DPP4 inhibitors have been found to have a
relatively low incidence of hypoglycemic events. A recent
prospective study conducted on a fasting Muslim popula-
tion compared the incidence of hypoglycemia among
patients on sitagliptin and sulfonylureas with or without
metformin and showed significantly lower risk of hypogly-
cemia with sitagliptin (RR: 0.52; 95% CI 0.29–0.94;
p¼ 0.028)34. Hence, DPP4 inhibitors are proving to be a
better option for combination therapy with metformin.

Though randomized trials provide a wealth of informa-
tion, a study conducted in a real clinical setting further
strengthens such evidence. One such real life study, EDGE
(Effectiveness of Diabetes control with vildagliptin and
vildagliptin/mEtformin), was conducted in 27 countries
and enrolled 45,868 patients35, and a paper in which the
post hoc analysis of patients from Germany was done
has been presented in the current issue36.

This paper compares the safety and efficacy of vildaglip-
tin with sulfonylureas as an add-on to metformin among
German patients who were uncontrolled with monother-
apy. To avoid bias, the patients were enrolled in the study
after the decision to prescribe either vildagliptin or
another OAD was made. The primary endpoint of the
study was the response to the treatment which was defined
as a reduction of more than 0.3% in HbA1c levels without
hypoglycemia, �5% weight gain, peripheral edema and
discontinuations due to gastro-intestinal side effects. In
addition, responder rate was defined as subjects achieving
HbA1c57.0% with no proven hypoglycemia and weight
gain was also compared between the two groups.

The number of patients enrolled was 8887, out of them
6439 received vildagliptin/metformin (Vld/Met) and 971
were prescribed sulfonylurea/metformin (SU/Met). The
response to treatment was achieved by 34.9% and 29.6%
of Vld/Met and SU/Met group respectively (unadjusted
OR of 1.27, 95% CI: 1.09, 1.47; p¼ 0.001). The responder
rate was higher in the Vld/Met group (25.7%) compared to
the SU/Met group (17.7%) with an unadjusted OR of 1.6
(95% CI: 1.31, 1.98; p50.001). Similar findings have been
observed in another clinical practice based study37.
Although the overall proportion of hypoglycemic episodes
was low in both groups, the number was nearly four times
higher in the SU/Met group (Vld/Met: 0.11%; SU/Met:
0.41%). A limitation of the study was an unequal distribu-
tion of patients in the treatment arms (Vld/Met group:
6439 patients, SU/Met group: 971 patients). This was
due to the fact that the study design didn’t restrict the
physicians to allocate the patients to a particular group
and the physicians prescribed the treatment as per their
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routine practice and patients’ preference. Still, a sincere
effort was made to compare the efficacy and safety para-
meters of both groups.

One of the biggest issues a physician encounters while
managing a type 2 diabetes patient is to manage the hypo-
glycemic events associated with the OADs. Therefore,
there is lot of inertia on the part of the physicians to
start any drug which can cause hypoglycemia as they
have limited time to discuss the issues regarding hypogly-
cemia with patients. The task of the physicians becomes
easy when they don’t have to worry about hypoglycemia
and any drug providing this freedom will eventually help
both patients and physicians. Patients on the other hand
also fear hypoglycemia and most wish to avoid it at any
cost. Most patients fear death as a result of hypoglycemia, a
misbelief which is hard to erase with the best of education!
By providing a favorable safety profile, DPP4 inhibitors
have solved the problem of hypoglycemia to a great
extent along with weight gain that causes a lot of problems
with sulfonylureas. With the findings of the SAVOR-
TIMI 53 showing increased hospitalization of patients
with heart failure in the saxagliptin group, the last word
on cardiac safety is awaited. This aside, the long-term
safety data coming in, along with the possibility of beta-
cell preservation, indicate that DPP4 inhibitors will play a
role in the management of T2DM patients for a long time
to come.
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