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It was interesting to read the recent article regarding the efficacy of Empagliflozin in reducing all cause and cardiovascular mortality [1]. Superficially, the report appears to be very promising. However, the methodology, the
results and the conclusions deserve and need further scrutiny and validation for several reasons.
An important comparative datum between monotherapy with Empagliflozin and placebo is not included in the
subgroup analysis. Additionally, no datum is provided between Empagliflozin and any other comparator such as
sulfonylurea, metformin or any other antihyperglycemic agents used in management of type 2 diabetes. Subjects
who received even a single dose of Empagliflozin and subjects who received it for a short duration as well as the
dropouts were included in the final analysis. These subjects must be excluded from the analysis or should be included as a part of placebo group since they are not exposed to Empagliflozin at all or exposed for a short duration because of being dropouts, and therefore they are similar to subjects administered placebo. And if they are
excluded from the analysis, the mortality in Empagliflozin group may rise and get closer to the placebo group.
Alternatively, if these subjects are included in the placebo group, the mortality in placebo group may be lowered
and get closer to Empagliflozin groups. Finally, 25% dropout rate in Empagliflozin groups is apparently very
high and may also have altered the results. Moreover, the comparisons between placebo group on one hand and
the two individual groups of subjects treated with two different daily doses of Empagliflozin, 10 mg and 30 mg
yielded no significant differences. Therefore, it is difficult to accept the finding of a statistically significant difference for cardiovascular outcomes between subjects administered placebo and the overall population of subjects treated with Empagliflozin including both dosage groups. Finally, it is ludicrous to conclude that even one
prescription or a single dose of Empagliflozin can alter the outcomes.
It was apparent that the differences regarding mortality became visible in the early duration, within 6 weeks
after randomization. However, the time correlated with the period during which the differences between A1c
levels between groups were maximum as well. Moreover, as the gaps for A1c between groups narrowed, both
all cause and cardiovascular mortality curves flattened as well. Therefore, better glycemic control may have
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contributed to the differences in all cause mortality in the earlier period in the trial either directly or via consequential improvement in both lipid profiles and other cardiovascular surrogate markers. Similarly, the improvement in outcomes, if it’s real, may also be attributed to the lower blood pressure achieved in Empagliflozin
groups. These findings may be consistent with the data documented in UKPDS and other studies which showed
lowering of all cause mortality and other cardiovascular outcomes with lowering of HbA1c and blood pressure
in both the short and the long terms [2]-[5]. However, even in these studies, there was no difference in outcomes
after such a short duration of intervention described in this study despite improvement in glycemic control. In
fact, the duration at which the difference in cardiovascular outcomes between intensive intervention policy and
the conventional treatment policy was noted was markedly longer in UKPDS. Therefore, this finding of improved outcomes after such a short duration of treatment with Empagliflozin is very difficult to fathom or accept
and hence is “too good to be true”. It is likely that the differences in outcomes between Empagliflozin groups on
one hand and subjects treated with placebo group on the other may be secondary to the differences in the demographics of the subjects in these groups. It is likely that the subjects in placebo group may be older, with longer
duration of diabetes, with more comorbidities including both micro and macro vascular complications and especially history of previous cardiovascular events. The provision of this data is extremely important and distinctly
crucial especially in the light of unacceptable high rate of dropouts which primarily occurred in the early period
of the duration of the trial. The other reason for provision of this data is the reaching of the plateau for the outcomes between all groups after this early period followed by the persistence of this plateau over the rest of the
duration of the study. Moreover, the difference in outcomes could have been attributed to Empagliflozin only if
the glycemic control and the blood pressure readings were comparable throughout the duration of the study period thus eliminating the impact of these other variable factors. However, neither the comparable glycemic control nor the non significant blood pressure readings were attained and maintained in the placebo group in comparison to subjects administered Empagliflozin. This finding is a distinctly surprising fact since subjects treated
with placebo were also administered several other anti hyperglycemic drugs including insulin as well as many
other antihypertensive agents. Therefore, It is likely that several study sites did not manage their subjects with
“treat to target” strategy for both the glycemic control as well as hypertension. Alternatively, unacceptable
reoccurrence of hypoglycemia or untoward side effects of antihypertensive drugs in subjects treated with placebo may have contributed to the lack of attainment and maintenance of desirable or at the least, non inferior glycemic control and blood pressure readings in comparison to Empagliflozin groups. And the role of hypoglycaemia in the induction of sudden death probably due to onset of arrhythmia cannot be overstated as is recently implicated in several studies and hence cannot be excluded [6]-[12]. The role of dysrhythmias in the deaths cannot
be overlooked either since the deaths could not be attributed to myocardial infarction or unstable angina since
differences between groups for these outcomes were not significantly different. In fact, the incidence of strokes
was significantly higher in subjects treated with Empagliflozin when compared with the placebo group. Thus,
once again, it is difficult to understand the differences between cardiovascular outcomes between the Empgliflozin group and the subjects administered placebo. Alternatively, multinational and multi regional nature of the
study though ambitious, carries a burden of including subjects with variable backgrounds including race, ethnicity, genetic characteristics, dietary patterns and habits as well as the other diverse factors such as age at onset,
differences in degree of obesity, rapid progression of the disorder and a major pathophysiologic mechanism of
the disorder namely decline in insulin secretion in nonobese in contrast to markedly rising insulin resistance in
obese population [13] [14]. Therefore, it would have been prudent and appropriate to provide the aforementioned variable factors as well as plasma glucose, A1c, lipid profiles and concentrations of other cardiovascular
surrogate markers on admission prior to demise of these subjects. Moreover, the deaths and other adverse events
may have been caused by markedly altered serum concentrations of electrolytes, Mg, Ca, P and acid base status
since these abnormalities are established to be induced by additional drugs used in the placebo group to improve
both the glycemic control and attain desirable blood pressure goals and these laboratory abnormalities are also
well documented to promote cardiac conduction disruptions as well as dysrhythmias. Therefore, the documentation of these serum chemistries prior to or at the time of demise of the subjects may have provided a greater
clarity regarding the exact cause of death especially in the subjects administered placebo. It is likely that more
subjects in placebo group may have experienced these serum abnormalities as compared to subjects administered Empagliflozin because of the more frequent administration of the antihypertensive agents such as diuretics
as well as drugs inhibiting RAAS system as well as antihyperglycemic drugs including insulin. The differences
between groups are further exaggerated by expressing the rates of deaths/1000 patient years rather than as events
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per number of subjects in individual groups. Furthermore, it may be inappropriate to include deaths with unknown cause as cardiovascular deaths. Similar issues raised in this commentary are voiced recently in another
publication as well [15]. Therefore, the conclusion of the study is “too good to be true” as described in this
commentary including several flaws in the design of the study protocol, inclusion of subjects with extremely variable characteristics in multiple sites in several regions of the world with treatment decisions left to the discretion of individual investigators with variable philosophies regarding clinical practices and desirable goals of
management. Finally, several gaps in documentation of important data parameters including occurrence of many
disorders contributing to both the increased morbidity and mortality e.g. ketoacidosis, severe urinary sepsis, dehydration, fractures etc. in subjects treated with Empagliflozin despite being announced as concerns and alerts
previously and reissued recently by FDA [16] [17] further adds to the skepticism expressed in this commentary
regarding the conclusions of the authors.
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