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COMMENT ON ROSENSTOCK AND FERRANNINI

Euglycemic Diabetic Ketoacidosis: A
Predictable, Detectable, and Preventable
Safety Concern With SGLT?2 Inhibitors.
Diabetes Care 2015;38:1638-1642
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| felt uneasy about the assessment by
Rosenstock and Ferrannini (1) that eu-
glycemic diabetic ketoacidosis (euDKA)
associated with sodium—glucose co-
transporter 2 inhibitor (SGLT2i) therapy
is predictable.

My patient got up, ate breakfast, and
went to work only to become symptom-
atic later that morning. By that evening
she was in the intensive care unit with
arterial pH 6.8 and B-hydroxybutyrate
9.95 mmol/L (normal range 0.02-0.27)
associated with blood glucose 182 mg%,
creatinine 0.84 mg%, and lactate
1.4 mmol/L (0.05-2.2) and with negative
results on salicylates, acetaminophen,
ethylene glycol, lipase, blood cultures,
transaminase, human chorionic gonado-
tropin, and toxicology screening. She
was not known to have any of the pre-
cipitating factors, such as alcohol use,
which have been described in the litera-
ture on this topic. One month previously
she had been characterized as having
type 2 diabetes with a fasting blood
sugar of 236 mg%; insulin, 15.5 wIU/L;
C-peptide, 3.1 ng/mL; GAD antibody,
<1 (0.0-1.5); and HOMA2, 32 %B and
3.2 insulin resistance.

Two weeks before the event, her
medicines had been changed from sita-
gliptin, metformin, and glipizide to sita-
gliptin, metformin, and dapagliflozin.
She had declined a prescription for basal
insulin glargine. Moderate ketonuria

in a routine urinalysis at a visit prior to
this change of therapy was attributed to
therapeutic restriction of dietary carbo-
hydrate and was not considered impor-
tant at the time in an asymptomatic
person with type 2 diabetes. She had
been diagnosed with type 2 diabetes
14 years previously at age 23 at a weight
of 211 Ibs and had never seen an endo-
crinologist. Following the change of
therapy to include SGLT2i, her blood glu-
cose levels fell into a range <200 mg%.

The swiftness and severity of such
metabolically overwhelming hyperketo-
nemia could not have been anticipated
in view of her relatively healthy baseline
insulin and C-peptide. C-peptide levels
were low or undetectable in most of
the cases of euDKA reported by Erondu
et al. (2). The experience with my case
makes it difficult to accept the notion
that euDKA associated with SGLT2i is
predictable.

Peters et al. (3), in discussing their
cases of euDKA, wrote “patients are
generally asymptomatic until they have
developed euDKA” and suggested the
“only way to ensure timely recognition
would be to use daily urine or blood
ketone testing.” But is this practice jus-
tified or likely to win compliance for
such a rare event? Preliminary symp-
toms of a mild nature may indicate the
beginning of euDKA in some patients,
but the possibility of abrupt onset, as
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seen in my case, remains highly concern-
ing. Perhaps people who have experi-
enced this complication are those who
were able to drastically curb dietary
carbohydrate intake. We may need to
advise keeping carbohydrate >40 g
per meal in addition to restricting alco-
hol when prescribing SGLT2i therapy.

Perhaps some disproportionate in-
crement of serum B-hydroxybutyrate
not detected in the nitroprusside test
would give a warning that the patient is
“sliding toward euDKA” (1) prior to the
emergence of symptoms. Given the im-
portance of this class of drugs in clinical
practice, | am confident that observant
clinicians will find ways to manage this
important safety concern.

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

References

1. Rosenstock J, Ferrannini E. Euglycemic dia-
betic ketoacidosis: a predictable, detectable,
and preventable safety concern with SGLT2 in-
hibitors. Diabetes Care 2015;38:1638-1642

2. 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

3. 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 inhibition.
Diabetes Care 2015;38:1687-1693

Division of Endocrinology, Diabetes and Metabolism, Department of Internal Medicine, University of California, Davis, Sacramento, CA

Corresponding author: William G. Cushard Jr., wgcushard@ucdavis.edu or wcushardmd@gmail.com.

© 2016 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 14y 60 U0 1s8n6 Aq Jpd' 861G LOP/EYESZ9/BE L 8/8/6€/1Pd-0[0ILIE/01E0/LIOO IBYOIOA|IS BPEY/:A)IY WO} PAPEC|UMOQ


http://crossmark.crossref.org/dialog/?doi=10.2337/dc15-1948&domain=pdf&date_stamp=2016-06-25
mailto:wgcushard@ucdavis.edu
mailto:wcushardmd@gmail.com

