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Diabetes mellitus (DM) is classically defined as a met-
abolic disorder characterized by the presence of hy-
perglycemia secondary to defects in insulin secretion
or action. Type 2 diabetes (DM2), the most prevalent
entity, is frequently associated with other components
of the metabolic syndrome and its etiopathogenesis
shows different pathophysiological alterations, insu-
lin resistance being one of the central mechanisms.

Diabetes mellitus is undoubtedly one of the cardio-
vascular risk factors with greatest impact, and cardio-
vascular disease is the most frequent cause of death
among patients with diabetes. Although the role of
glycemic control on cardiovascular effect is controver-
sial, there is a well known association between inten-
sified control and the reduction of other complications
with a high burden of morbidity and mortality, such
as retinopathy, peripheral nephropathy and diabetic
nephropathy.

Metformin is one of the most widely used drugs as
first-line treatment for the management of hypergly-
cemia in patients with DM2, due to its proven efficacy
in lowering blood glucose (it reduces HbAlc between
1% and 2%, depending on its initial value), added to its
adequate safety profile without risk of hypoglycemia
and with few serious adverse events observed after
more than 60 years of experience in its use. It has few
relevant drug interactions in routine clinical practice
and its low cost allows wide access as the first tool for
metabolic control.

Metformin reduces blood glucose by improving pe-
ripheral insulin sensitivity, mainly decreasing hepatic
glucose production and increasing glucose uptake
by the skeletal muscle. These effects are produced
through the regulation of the energy balance and re-
dox potential at the mitochondrial level. In addition,
it exerts an important action on the gastrointestinal
tract, modulating GLP-1, bile acid content and micro-
biota composition. On the other hand, it would mod-
ulate inflammation by direct and indirect effects on
cells of the immune system in different organs such as
the liver, muscle and digestive tract, all mechanisms

favoring the reduction of insulin resistance typical of
DM2. (1) These mechanisms allow including the use
of metformin as a preventive strategy for DM2. (2, 3)

Besides the normoglycemic effect described, met-
formin has been associated with a beneficial impact on
the vascular endothelium by restoring reduced nitric
oxide production in hyperinsulinemic and hyperglyce-
mic states. A favorable effect has been observed even
on the lipid profile and, in experimental studies, on
cardiomyocyte metabolism, platelet function and cell
proliferation, in addition to the aforementioned anti-
inflammatory effect. (4)

Taking into account its effectiveness in glycemic
control, its insulin-stabilizing action and its pleiotrop-
ic effects, one could ask: is metformin associated with
areduction in cardiovascular events? Various observa-
tional studies link metformin with a reduction in car-
diovascular events when compared with a diet plan,
sulfonylureas, or insulin therapy. (5) For example, the
REACH registry that evaluated 19691 patients with
DM2 observed a lower rate of cardiovascular death
(HR 0.79; 95% CI 0.65-0.96) and overall mortality (HR
0.76; 95% CI 0.65-0.89) in patients who used metform-
in. Similar results were observed in the subgroup of
patients of the same registry with diabetes and heart
failure. (6) Of course, it is not possible to rule out that
the observed benefit was secondary to an increase in
cardiovascular events of the comparator drugs.

Evidences available from randomized clinical tri-
als are scarcer. One of them is the UKPDS study that
evaluated 1704 patients with newly diagnosed DM
and overweight assigned to intensive control with
metformin, sulfonylureas or insulin vs. conservative
treatment with a diet plan. After 10 years of follow-up,
intensive glycemic control based on metformin was
associated with a significant reduction of myocardial
infarction (HR 0.61 [95% CI 0.41-0.89]), death related
to diabetes (HR 0.58 [95% CI 0.37-0.91]) and overall
mortality (HR 0.64 [95% CI 0.45-0.91]) when com-
pared with conservative treatment. (7) Even when the
various strategies were compared in the intensive con-
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trol group of the UKPDS study, patients on metformin
treatment presented lower incidence of stroke and
overall death. Moreover, in a subsequent open-label
follow-up of 10 years, patients initially treated with
metformin continued to present a lower incidence
of infarction and mortality despite achieving similar
glycemic controls. (8) It should be considered that it
was an open-label study comparing treatment strat-
egies, and this analysis, although prespecified, was
performed on a selected group (overweight patients)
incorporating only 342 patients into the metformin
group. Besides, it was a population at low cardiovas-
cular risk, with patients with recent diagnosis and no
previous events.

Other randomized clinical trials and different
meta-analyses have been less conclusive on the car-
diovascular impact of metformin, and have not shown
significant benefits. (9) (10) However, it should be
clarified that none of these clinical trials incorporated
more than 350 patients in the metformin arm and
their follow-up period was very uneven, ranging from
6 months to 4 years. There is an evident difference
when compared to modern cardiovascular safety stud-
ies involving 3000-17 000 patients. A modern clinical
trial evaluating the cardiovascular impact of metform-
in vs. placebo with enough statistical power to gener-
ate definitive conclusions would hardly be carried out.

Considering the evidence of the cardiovascular
benefit of SGLT2i inhibitors (SGLT2i) and GLP-1
receptor agonists (GLP-1ra), should we replace met-
formin with these drugs as first-line treatment in
DM2 patients and high cardiovascular risk?

Once again, the ultimate answer would only be ob-
tained from a clinical trial evaluating the cardiovascu-
lar impact of a first-line strategy based on metformin
vs. SGLT2i or GLP-1ra which will require thousands
of patients and extended follow-ups greater than 5
years, which probably will not be performed. There-
fore, I propose to observe, in order to give an answer,
the inclusion criteria of the studies and the character-
istics of the populations included in the cardiovascular
safety clinical trials with SGLT2i and GLP-1ra (Tables
1 and 2).

We can see that most of the patients included had
more than 10 years of disease progression (range
between 10 and 15 years) and inadequate glycemic
controls (mean HbAlc in most studies between 8%
and 9%). Less than 1% of the patients included were
without concomitant antidiabetic treatment, and
metformin was the most widely used drug. From this
observation, it appears that the antidiabetic drugs
evaluated in these studies were not incorporated as
first-line treatment (they were second- and even
third-line treatment). Although, based on some group

Table 1. Baseline characteristics of the clinical trials demonstrating cardiovascular benefits with GLP-1 receptor agonists

HARMONY (11)

Albiglutide

vs. placebo
Patients(n) 10793
Age (years) 64
PCD (%) 100
High CD risk without previous events (%) 0
Alcinclusion criteria (%) >7
Mean HbA1c (%) 8.7
Time of DM progression (years) 14.1
Previous Metformin (%) 73

PCD: Previous cardiovascular disease. DM: Diabetes mellitus.

LEADER (12) SUSTAIN-6 (13) REWIND (14)
Liraglutide Semaglutide SC Dulaglutide
vs. placebo vs. placebo vs. placeho
9340 3297 9901
64 65 66
81 83 31.5
19 17 68.5
>7 >7 <9.5
8.7 8.7 7.3
12.8 14.3 10.5
76.5 73.3 81

Table 2. Baseline characteristics of clinical trials demonstrating cardiovascular benefits with SGLT-2 inhibitors

EMPAREG (15)
Empagliflozin
vs. placebo

Patients(n) 7020
Age (years) 63
PCD (%) 100
High CD risk without previous events (%) 0
Alc inclusion criteria (%) 7-10
Mean HbA1c (%) 8.1
DM time of evolution (years) 57% > 10
Previous Metformin (%) 74.1

PCD: Previous cardiovascular disease. DM: Diabetes mellitus.

CANVAS (16) DECLARE (17) CREDENCE (18)
Canagliflozin Dapaglifiozin Canagliflozin
vs. placebo vs. placeho vs. placeho
10 142 17 160 4401
63 64 63
67 40.6 50
34.4 59 50
7-10.5 6.5-12 6.5-12
8.2 8.3 8.3
13.5 1" 15.8
78 78.5 57.8
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sub-analyses, there seems to be an agreement that
the cardiovascular benefit observed is independent of
baseline HbAlc, the duration of diabetes and the pres-
ence or absence of metformin, perhaps the final clini-
cal impact is probably not exactly the same in recently
diagnosed patients with not so high hemoglobin and,
especially, in those who have not developed cardiovas-
cular events.

On the other hand, patients with DM2 at higher
cardiovascular risk, where the benefit of SGLTZ2i
and GLP1ra is more clinically relevant, usually have
a longer time of DM evolution and poorer glycemic
control, as shown by the characteristics of the popu-
lations included in the clinical trials analyzed. There-
fore, this group of patients with DM2 will necessarily
require the addition of other groups of drugs for the
management of hyperglycemia. Frequently, DM2 is
a progressive disease that requires the association of
treatments that ideally act on different mechanisms of
the pathophysiological process for adequate glycemic
control. In the UKPDS study, which included recently
diagnosed DM2 patients, 50% of them required the in-
corporation of a second agent before the third year of
follow-up to maintain adequate glycemic control. (19)

Moreover, the early combination of drugs for the
treatment of diabetes is associated with a greater
durability of metabolic control, as evaluated in the
VERIFY study using a sequential strategy based on
metformin monotherapy vs. an initial dual combina-
tion of metformin plus vildagliptin. The incidence of
treatment failure, defined by two consecutive Alc
values >7%, was 62.1% in metformin monotherapy
with a mean time of 36 months vs. 43% with the dual
combination strategy with a mean time of 61 months.
(20) In addition, early and intensive glycemic control
by combining drugs has been associated with a lower
incidence of diabetes-related complications as long as
this goal is safely achieved without increasing the risk
of hypoglycemia. An observational study involving 34
737 patients during a mean follow-up of 13 years re-
ported an increase in the incidence of microvascular
and macrovascular complications (HR 1.20 [95% CI
1.06-1.36]) among those patients who did not achieve
a glycemic control with Alc <6.5% during the first
year after diagnosis. (21) Once again, it is difficult to
think about achieving and maintaining these objec-
tives by proposing the start of pharmacological treat-
ments with a single agent.

Finally, we cannot fail to mention, in our reality,
the cost of treatments used for the management of
diabetes. From data collected at the time of writing
this document, the monthly cost of using 2000 mg per
day of metformin was around 1500 to $2000, while
the cost of SGLT2i could rise from $ $5000 to $10000
and for GLP-1ra from $18000 to $30000 per month.
Certainly, the development of cost-effectiveness analy-
ses in our country can help us to make decisions if we
wish to choose a single first-line drug. However, this
situation, as we have commented, is less likely to oc-

cur in the group of patients about which we are debat-
ing, because most patients at high cardiovascular risk
will require two or more drugs as an initial strategy
for adequate glycemic control.

In my opinion, this is not the time to ask ourselves
whether we should displace metformin as the first-
line hyperglycemic treatment for patients with DM2.
It is time for us to consider the early association of
metformin with drugs with proven cardiovascular im-
pact, since adequate glycemic control continues to be
a central strategy to reduce the high burden of mor-
bidity and mortality in our patients.
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ANTAGONIST

AUGUSTO LAVALLE COBO'

For a long time, metformin has been the first-choice
drug in the therapeutic scheme of most type II dia-
betes (DM2) patients. In the last years, cardiovascu-
lar (CV) safety studies of drugs belonging to GLP-1
receptor agonists (GLP-1ra) and sodium-glucose co-
transporter-2 inhibitors (SGLT2i) have evidenced a
decrease of cardiovascular events, such as major ad-
verse cardiovascular events (MACE), hospitalizations
for heart failure (HF) and mortality, even in patients
with established cardiovascular disease. These results
have to consider whether metformin should still be
the first-choice drug in patients with DM2, especially
those at high CV risk.

This question would be easily answered if com-
parative studies existed between metformin and these
new drugs. However, there are currently no studies
providing these data, so I will try to answer the ques-
tion by analyzing, first, the evidence by which met-
formin has the privilege of being foremost in the po-
dium and second, the information available on the use
of GLP-1ra and SGLT2i.

The ideal treatment of DM2 patients should satisfy
the following premises: 1) HBAlc reduction; 2) ab-
sence of weight gain (ideally, reduction): 3) low risk of
hypoglycemia; 4) reduction of microvascular compli-
cations; 5) reduction of macrovascular complications;
6) reduction of CV and/or total mortality. Does met-
formin fulfill all these points? There is evidence about
the benefit in terms of metabolic control, weight loss,
good tolerance and low risk of hypoglycemia. (1) It is
also known that a good metabolic control is associated
with reduction of microvascular complications. There-
fore, metformin treatment meets the first four prem-

ises postulated above. However, does it reduce mac-
rovascular complications? Does it have an impact on
mortality? So many years of presence and experience
with this drug make one think that there is informa-
tion from methodological high quality clinical trials
and a large number of patients assessed to answer this
question. However, when we evaluate this evidence,
as we will see next, we find that the answer does not
fulfill the points mentioned above.

The most cited study is the macrovascular im-
pact of metformin reported in the United Kingdom
Prospective Diabetes Study (UKPDS). (2) The study
showed after 10 years of follow-up, 39% risk reduction
of acute myocardial infarction (AMI), 41% risk reduc-
tion of vascular stroke and 36% of total mortality in
the group assigned to intensive metformin treatment
compared with a group that received intensive sulfo-
nylurea (SU) or insulin treatment. These attractive
numbers would allow to declare that metformin meets
requirements 5 and 6 to be considered as an ideal drug
for the treatment of DM2. However, I would like to
make some comments about this study. In the first
place, its primary objective was not to compare met-
formin treatment with other therapeutic strategies,
but designed to assess if the intensive treatment or
a strict glycemic control (with SU or insulin) im-
proved the outcome of patients with DM2 compared
with those who received conventional treatment (at
that time diet and exercise). (3) A second branch of
the study evaluating the subgroup of 1704 patients
with overweight/obesity (52% of the UKPDS popula-
tion) compared intensive treatment with metformin
(342 patients) versus intensive treatment with SU
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or insulin (951 patients) and the reduction of events
cited above derives from this analysis. Secondly, in ad-
dition to including a very small number of patients
compared with CV safety studies of the different anti-
diabetic drugs, the number of events described in the
study was also low (39 AMI, 12 stroke and 50 deaths
in the metformin group). At the time of study perfor-
mance patients were not receiving statins, assuming
from the evidence available now, that had they been
used, the number of events would possibly have been
less. If a study of these characteristics about a X drug
were currently published, is there a possibility that
from these results drug X would come to occupy the
first place in the therapeutic algorithm of most clini-
cal practice guidelines in the world? My answer is No.

Even if the UKPDS is the most cited study about
the CV impact of this drug, it is not the only one. A
meta-analysis including 12 randomized clinical trials
comparing metformin versus placebo or another in-
tervention in DM2 patients with CV events, did not
show the same results as the UKPDS study. (4) The
total number of patients in the study was 2079 (again
alow n), and 416 AMI, 111 strokes 347 CV deaths and
593 all-cause deaths were reported. Although there
was evidence of reduced CV mortality, all-cause mor-
tality and AMI in patients receiving metformin, none
of them attained statistical significance. Moreover, the
risk for stroke was not reduced.

According to what has been expressed up to here,
it is shown that the quality of the evidence that con-
siders metformin as a first-line therapeutic option in
DM2 patients at high CV risk, is low. Similarly, to have
a vision more in line with reality, it is important to
analyze with what intervention it is compared. It is in
this line related to treatment of DM2 patients where
no studies of better methodological quality appeared
throughout time with evidence discrediting metform-
in, but new antidiabetic agents emerged. Ten years
after the publication of the UKPDS study, the main
regulatory agencies started to demand CV safety stud-

STUDY Total With Metformin

N n %
EMPA-REG-OUTCOME 7020 5193 74
(Empagliflozin)
CANVAS PROGRAM 10 142 7825 77.2
(Canagliflozin)
DECLARE 17 160 14 068 82
(Dapagliflozin)
Slgt-2i (Total) 34 322 27 086 79
LEADER 9340 7144 76.5
(Liraglutide)
SUSTAIN-6 3297 2414 73.2
(Semaglutide)
REWIND 9901 8037 81.1
(Dulaglutide)
Glp-1ra (Total) 22 538 17 595 78

ies from the pharmaceutical industry to approve new
antidiabetic drugs. It was the results of the SGLT2i
and GLP-1ra CV safety studies that led to reconsider
the place of metformin in the therapeutic algorithm.

The first study of the new oral antidiabetic agents
demonstrating reduced CV events was the EMPA-
REG-OUTCOME trial. (5) In a population of 7020
DM2 patients at high CV risk (including patients with
established CV disease) receiving recommended an-
tidiabetic treatment, use of empagliflozin compared
with placebo showed a significant 14% reduction of
MACE, 38% CV death, 32% all-cause death and 35%
hospitalizations for HF. Continuing with SGLT2i,
canagliflozin reduced the risk of MACE by 15% and
of hospitalization for HR by 33% in a population at
high CV risk but with a lower number of patients than
the previous study. (6) Finally, in a population of more
than 17 000 DM2 patients and lower CV risk, dapagli-
flozin reduced by 17% the composite endpoint of CV
mortality and hospitalization for HEF. (7)

GLP-1ra also showed reduction of CV events in
their studies, except for hospitalizations for HF, where
the results were not lower than the control group. In
the LEADER study, evaluating the use of liraglutide
in a population of DM2 patients, mostly with estab-
lished CV disease (81%), a significant 13% reduc-
tion of MACE, 22% CV mortality and 15% all-cause
death was observed. (8) In a similar population with
respect to the presence of CV disease, semaglutide sig-
nificantly reduced MACE by 26% and the incidence
of non-fatal stroke by 39%. (9) Same as with SGLT2i
agents, the use of these drugs was also evaluated in a
population including mainly DM2 patients in primary
prevention. In this case, dalaglutide was superior to
placebo with a significant 12% reduction of MACE
and 24% of non-fatal stroke. (10)

In addition to the CV benefit mentioned, these
pharmacological groups, specially SGLT2i, showed
an additional renal effect. This is not a minor find-
ing, since kidney injury is an important comorbidity

Without Metformin Table 1.
n %

1827 26

2317 2238

3092 18

7236 21

2196 235

883 26.8

1864 18.8

4934 22
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in DM2 patients associated with increased mortality
and incidence of CV events.

Both pharmacological groups demonstrated to be
superior to conventional treatment in terms of reducing
CV events when compared in all the CV risk spectrum
(primary and secondary prevention), providing greater
benefit that even attained significant reduction of CV
and all-cause mortality in higher risk populations.

The number of patients enrolled only in the treat-
ment arm of these studies was 34 322 patients for
SGLT2i and 22 538 for GLP-1ra, well above the 364
patients included in the UKPDS study and the 2079
patients of the metformin meta-analysis cited.

Despite what was earlier mentioned, one of the
mainstays used to justify the indication of metformin
as first-line treatment is that the studies evaluating
these new molecules (SGLT2i and GLP-1ra) were
made on the basis of treatment that included met-
formin. Although this is true, it is a half-truth, as 7236
(21%) patients enrolled in SGLT2i studies and 4934
(22%) included in GLP-1ra trials were not receiving
metformin at the time of entering the study (Table
1). In the already mentioned EMPA-REG-OUTCOME
study, primary outcome results from patients with
or without metformin as basic treatment reported
MACE reduction of 8% (HR 0.92, 95% CI 0.77-1.10)
and 28% (HR 0.72 95% CI 0.56-0.94), respectively.
The number of events in the empagliflozin arm was
282, more than twice those observed in the UKPDS
study. In the HARMONY study, assessing albiglutide,
a GLP-1ra agent, in a population of DM2 patients
with CV disease, MACE reduction occurred in 23%
of patients with metformin and 21% of those without
metformin. (11) These data correspond to subgroups,
and hence they should be considered in this context,
which means that we cannot assert that empagliflozin
is more effective than metformin, but we can assume
that the effect of these drugs is independent of the
concomitant use of metformin. Moreover, the assess-
ment of metformin in the UKPDS study is a subgroup
analysis, so I ask myself if we should not have the
same consideration when analyzing these data.

Finally, an argument that could support the use
of metformin as a first-line therapeutic option lies
on the pathophysiological complexity of DM2 and the
involvement of different organs and systems [the so-
called “ominous octet” postulated by DeFronzo (12)].
This contention is based on the beneficial impact this
drug might have on some of the “octet” components.
With the emergence of GLP-1ra agents, this argument
seems to have become obsolete, as incretins would im-
pact on more “octet” constituents, a hypothesis postu-
lated by DeFronzo himself. (13)

As aresult of these considerations, it can be under-
stood why clinical practice guidelines on DM2 patient
management started to position SGLT2i and DLP-1ra
agents at the same level or even above metformin in
the different therapeutic algorithms. (14, 15)

Based on this analysis, I consider that metformin

should not be the first-line therapeutic option in DM2
patients at high CV risk, at least as monotherapy.
In case it is decided to initiate the treatment of this
group of patients with metformin, this choice should
not delay the use of drugs with proven cardiovascular
benefit.
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AGONIST REPLY

Although we have learnt about the importance of the
comprehensive management of risk factors to reduce
complications related with diabetes, we must not ne-
glect the role of adequate glycemic control as one of
the central axes to achieve these objectives. In this
context, the treatment of hyperglycemia in DM2 pa-
tients undoubtedly represents a great challenge. It is
enough to observe the more than 8 pharmacological
groups with more than 30 drugs currently available
for the management of glycemic control.

The characteristics of the ideal normoglycemic
drug have been considered and metformin complies
with many of them, in addition to acting on the most
relevant pathophysiological DM2 mechanism, as insu-
lin resistance. It is effective, with a favorable profile
on other cardiovascular risk factors, without risk of
hypoglycemia or other adverse events, although, as
considered, the impact on diabetes-related complica-
tions remains a controversial issue. It should be noted
that this discussion persists, basically, due to the lack
of clinical trials with adequate designs to evaluate the
cardiovascular impact of metformin, and not because
of studies demonstrating its inefficacy.

If we consider an initial treatment exclusively based
on monotherapy, I would add another key point in the
analysis of the ideal normoglycemic agent that was not
considered in the discussion arguments against the use
of metformin, which is the cost of treatment. SGLT-2i
are at least 5 times and GLP-1ra 10-15 times more ex-
pensive than metformin treatment. Surely there will
be subgroups of patients in whom the relationship be-
tween cost and benefit is favorable to the use of new
groups, such as SGLT-2i in DM2 patients with heart
failure or kidney failure, but will this equation be main-
tained in all the clinical scenarios of DM2 patients that
require only one drug for glycemic control? Will it be
for both SGLT-2i and GLP-1ra agents? An exhaustive
cost-effectiveness analysis in our setting is essential to
find answers to these questions.

However, this discussion may be sterile because
most of our patients with diabetes and high cardiovas-
cular risk frequently present glycemic controls far from
the objectives and prolonged disease evolution requir-
ing at least two drugs for adequate metabolic control,
and the combination of SGLT-2i or GLP-1ra with met-
formin becomes the ideal combination in these patients.

Due to the aforementioned considerations, in my
opinion, metformin will continue to be a first-line
treatment drug for hyperglycemia, but of course this
should not mean a delay in the association with new
pharmacological groups that have shown a reduction
in cardiovascular and renal events.

Dr Hugo Sanabria

ANTAGONIST REPLY

The agonist mentions as metformin strong points its
effective glycemic control, insulin-sensitizing action,
pleiotropic effects, safety and low cost. For these
and other attributes it is called “Saint Metformin”.
I agree about its favorable pathophysiologic profile. I
also concur about the low methodological quality and
the discrepancy of results in studies evaluating its
cardiovascular impact, a fact that does not occur in
SGLT-2i and GLP-1ra cardiovascular safety studies.
Regarding the analysis of these trials, the observa-
tions of the agonist are correct, but I wish to stress
that the controversy revolves around which should
be the first therapeutic option and not about which
drug is best as monotherapy. On this last point I em-
phasize what is mentioned in the VERIFY registry,
where 6 out of 10 patients who received monothera-
py with metformin did not achieve the HbAle <7%
goal, and I add that in the DISCOVER registry sub-
analysis of the population included in Argentina, in
patients with 6.4 years of mean diabetes evolution,
mean HbAlc was 8.8% (similar to the value observed
with the poor metabolic control that the agonist men-
tions in SGLT-2i and GLP-1ra clinical trials), and,
above all, an important data.....84% were receiving
metformin monotherapy. (1)

The agonist refers to the monthly cost of each
treatment and points out that this is lower with met-
formin treatment. Nevertheless, I wonder, what is the
cost of treating a cardiovascular or renal event and its
consequences). What I can easily reply is that an event
that does not take place has zero cost. It is true that we
need local cost-effectiveness studies, but these should
not be focused in assessing metformin vs. new drugs,
but metformin + new drugs vs. metformin + other
antidiabetic agents, since, as previously mentioned,
a high proportion of patients will require combined
therapy. It is in this point that I underscore my posi-
tion of abandoning a glucocentric approach and start
with a drug with proven cardiovascular benefit be-
fore using metformin, as the beneficial effect of these
agents is observed in the absence of metformin, (2)
and, in the case of needing a second drug, metformin
is an excellent option.

Dr. Augusto Lavalle Cobo
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