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COMMENT ON ERONDU ET AL.

Diabetic Ketoacidosis and Related Events
in the Canagliflozin Type 2 Diabetes
Clinical Program. Diabetes Care

2015;38:1680-1686

Diabetes Care 2015;38:e198 | DOI: 10.2337/dc15-1700

In the recent analysis of the canagliflozin
trials, Erondu et al. (1) reported the inci-
dence of acidosis, including diabetic
ketoacidosis (DKA), in patients with type 2
diabetes (T2D) receiving canagliflozin
treatment. Although it is highly persua-
sive that sodium—glucose cotransporter
2 inhibitors could increase the risk of
DKA from a mechanistic standpoint (2),
there are three issues that desire some
comments.

In contrast to the report from the U.S.
Food and Drug Administration (3) and the
recent case reports by Peters et al. (4),
blood glucose levels were markedly ele-
vated in almost all 12 patients except for
2 patients, one without reported glucose
levels and one within the range of 148-320
mg/dL. As all patients were treated for di-
abetes, the adverse incidences are likely
to be triggered by acute events leading
to markedly elevated hyperglycemia and
acidosis. However, ketone levels were
not available in 7 out of 12 cases. Thus, it
is highly possible that not all the reported
cases were DKA. Markedly elevated hyper-
glycemia with acidosis could have been
the result from some acute event, and
canagliflozin might not have played a role
in the development of acidosis. It will be
more informative if the authors could

provide the events associated with severe
hyperglycemia and acidosis.

From the description of the case re-
ports by Erondu et al. (1), the clinical pre-
sentation of DKA differs from the classic
ketosis-prone T2D (5), in which DKA is the
initial manifestation of diabetes. In the
current report, all patients had estab-
lished diabetes for at least 10 years, ex-
cept for 2 patients. Among 7 patients
with a reported C-peptide level, all except
one had fairly low C-peptide levels, sug-
gesting significant B-cell exhaustion,
which is against ketosis-prone T2D (2).

The central issue is whether canagliflozin
increases the risk of DKA in patients with
T2D. The authors failed to address this
issue clearly in their conclusion. The true
incidence of DKA in patients with T2D is
difficult to estimate and largely not avail-
able. In this report, the incidence of DKA in
the comparator group was provided and
could serve as the reference for compari-
son with the treatment group. If we as-
sumed all 12 cases had DKA, the odds
ratio for DKA in the canagliflozin 100
mg group was 2.59 (95% Cl 0.47-14.15),
in the canagliflozin 300 mg group was
3.88(0.78-19.22), and in the combined
canagliflozin groups was 3.23 (0.71-14.77).
After the exclusion of 6 cases of confirmed
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autoimmune diabetes, the odds ratio for
DKA in the canagliflozin 100 mg group
was 0.65 (0.06—7.14), in the canagliflozin
300 mg group was 1.94 (0.32-11.61),
and in the combined canagliflozin groups
was 1.29 (0.24—7.07). These results indi-
cate that canagliflozin does not increase
the risk of DKA in patients with T2D.

Duality of Interest. No potential conflicts of
interest relevant to this article were reported.

References

1. Erondu N, Desai M, Ways K, Meininger G.
Diabetic ketoacidosis and related events in the
canagliflozin type 2 diabetes clinical program.
Diabetes Care 2015;38:1680-1686

2. Taylor SI, Blau JE, Rother KI. SGLT2 inhibitors
may predispose to ketoacidosis. J Clin Endocri-
nol Metab 2015;100:2849-2852

3. U.S.Food and Drug Administration. FDA drug
safety communication: FDA warns that SGLT2 inhib-
itors for diabetes may result in a serious condition of
too much acid in the blood [article online], 2015. Avail-
able from http://www.fda.gov/Drugs/DrugSafety/
ucm446845.htm. Accessed 8 August 2015

4. Peters AL, Buschur EO, Buse JB, Cohan P,
Diner JC, Hirsch IB. Euglycemic diabetic ketoaci-
dosis: a potential complication of treatment
with sodium—glucose cotransporter 2 inhibi-
tion. Diabetes Care 2015;38:1687-1693

5. Umpierrez GE, Smiley D, Kitabchi AE. Narrative
review: ketosis-prone type 2 diabetes mellitus.
Ann Intern Med 2006;144:350-357

Division of Endocrinology and Metabolism, Department of Internal Medicine, National Cheng Kung University Hospital, College of Medicine, National

Cheng Kung University, Tainan, Taiwan

2Division of Endocrinology, Metabolism and Genetics, Department of Internal Medicine, University of Kansas Medlical Center, Kansas City, KS
3Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan, and Graduate Institute of Preventive Medicine, College of Public

Health, National Taiwan University, Taipei, Taiwan

“Department of Diabetes, Endocrinology, and Metabolism, City of Hope, Duarte, CA, and Division of Endocrinology and Metabolism, Department of
Internal Medicine, Harbor-UCLA Medical Center, Torrance, CA

Corresponding author: Ken C. Chiu, kchiu@coh.org.
The author(s) of the cited article did not respond.

© 2015 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and not for profit,

and the work is not altered.

20z 1y 01 uo 1s8nb Aq Jpd'00. LS LOP/096ZZ9/861 8/ | L/8E/IPd-aloIlIE/01E0/LI0O IBYOIAA|IS BPEY/:d]IY WO} PaPEC|UMOQ


http://www.fda.gov/Drugs/DrugSafety/ucm446845.htm
http://www.fda.gov/Drugs/DrugSafety/ucm446845.htm
http://crossmark.crossref.org/dialog/?doi=10.2337/dc15-1700&domain=pdf&date_stamp=2015-09-26
mailto:kchiu@coh.org

