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This interactive feature addresses the approach to a clinical issue. A case vignette is followed by specific options, neither of which can 
be considered correct or incorrect. In short essays, experts in the field then argue for each of the options. Readers can participate in 

forming community opinion by choosing one of the options and, if they like, providing their reasons.

Glycemic Management in a Patient with Type 2 Diabetes

c ase vignet te 
Agnes is a 51-year-old widow with hypertension 
who received a diagnosis of type 2 diabetes a 
decade ago. She has been worried about her dia-
betes since then because she has not been able to 
gain complete control over it. Her glycated hemo-
globin level was 7.0% for 1 year but gradually 
increased to 9.0%. For the past 2 years, she has 
been taking metformin. She is maintaining her 
weight at 165 pounds (75 kg), but she is not able 
to lose weight. Agnes goes to the gym and walks 
on a treadmill three times a week, but she jokes 
that the gym members who talk about a “run-
ner’s high” must be hallucinating. In short, she 
tells you that she has made as many lifestyle 
changes as she can.

Agnes’s hypertension is well controlled with 
an angiotensin-converting–enzyme inhibitor; 
she also takes a statin. Her most recent labora-
tory tests showed a low-density lipoprotein cho-
lesterol level of 85 mg per deciliter (2.2 mmol per 
liter) and a high-density lipoprotein cholesterol 
level of 62 mg per deciliter (1.6 mmol per liter). 
The glycated hemoglobin level was 8.0%. You 
advise her that she’ll need an additional drug to 
reach the goal of 7.0%.

Agnes hates needles and won’t use insulin. 
Her sister, who also has diabetes, was receiving 
glipizide but had episodes of hypoglycemia 
while taking that drug, including one episode 
that resulted in an auto accident. Agnes is also 
worried about weight gain associated with that 
drug. Her sister recently switched from glipizide 
to saxagliptin and reports to Agnes that she has 
had no further episodes of hypoglycemia. Agnes 
has also heard about a new class of diabetes 
drugs that works by eliminating excess glucose 

through the urine. She wants to know about the 
safety of the newer drugs and asks specifically 
about saxagliptin and the new class of drugs.

You explain to her that the drugs she is ask-
ing about are in different classes — dipeptidyl 
peptidase 4 (DPP-4) inhibitors (“gliptins”) and 
sodium glucose cotransporter 2 (SGLT2) inhibi-
tors (“gliflozins”). Both are considered to be ef-
fective; studies of the cardiovascular safety of 
the drugs are under way, and the results of two 
studies are reported in this issue of the Journal. 
However, these drug classes have distinct side-
effect profiles and mechanisms of action, and 
careful deliberation is important before either 
one is prescribed.

Do you think a second drug should be added 
to the metformin Agnes is currently receiving? 
Are the recent studies that have been reported 
concerning the safety of gliptins reassuring to 
you? On the basis of your reading of published 
literature, other information sources, and your 
own clinical experience, choose between the 
two choices below.

1. Recommend adding a DPP-4 inhibitor to met-
formin therapy.

2.  Recommend adding an SGLT2 inhibitor to 
metformin therapy.

To aid in your decision making, two experts 
in the field defend these approaches to treat-
ment in the essays below. Given your knowledge 
of the patient’s history and your assessment of 
the experts’ opinions, which option would you 
choose? Make your choice and offer your com-
ments at NEJM.org.

Choose an 
option and  

comment on 
your choice  

at NEJM.org 
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op tion 1

Recommend Adding a DPP-4 
Inhibitor to Metformin Therapy
Irl B. Hirsch, M.D.
In this era of personalized medicine, and as op-
tions for patients like Agnes increase, it is pos-
sible to provide this patient with a medication 
that will allow her to reach her glycemic target 
and will be in line with her preferences. A DPP-4 
inhibitor is one acceptable option. Sitagliptin, 
which was introduced in the United States in 
2006, was the first DPP-4 inhibitor. Since then, 
several others have been added. In preclinical 
studies and in actual experience after their 
launch, these agents have been shown to be both 
effective and safe, though there has been some 
recent controversy about a possible relationship 
with pancreatitis and pancreatic cancer.

DPP-4 inhibitors are oral agents that inhibit 
the degradation of glucagon-like peptide 1 (GLP-1) 
and cause modest elevations of circulating GLP-1 
levels. They do not cause hypoglycemia unless 
they are used in combination with sulfonylureas 
or insulin, and they do not cause weight change. 
An initial meta-analysis suggests that these 
agents may have beneficial effects on cardiovas-
cular outcomes,1 although we await results from 
long-term cardiovascular outcome trials.

For Agnes, a DPP-4 inhibitor can be provided 
as a once-daily tablet, and her concerns about 
hypoglycemia (and weight gain) should be al-
layed. Although the simplicity of use of this 
agent is attractive, it must be noted that a DPP-4 
inhibitor may not be adequately effective, de-
pending on the glycemic target. For Agnes, the 
goal is to reduce the glycated hemoglobin level by 
at least 1 percentage point by adding the DPP-4 
inhibitor to metformin, and adding a DPP-4 in-
hibitor after a patient has been receiving met-
formin for a period of time rarely results in that 
robust a response. One 52-week study showed 
that adding sitagliptin to metformin caused a re-
duction in the glycated hemoglobin level by 0.7 
percentage points, with the greatest reduction at 
24 to 30 weeks, and a subsequent gradual in-
crease from 30 to 52 weeks raised concerns 
about durability.2 It is possible that the baseline 
glycated hemoglobin level of 7.5% in that study 
would translate into a greater improvement in 
our patient, since larger absolute reductions are 
usually seen in patients who had higher base-
line glycated hemoglobin levels. Nevertheless, af-

ter reviewing the drug class as a whole, we can 
reasonably conclude that these agents are more 
modest in their efficacy than are sulfonylureas 
or metformin.3 Many questions related to the 
comparative efficacy and safety of DPP-4 inhibi-
tors, sulfonylureas, GLP-1 receptor agonists, and 
insulin will be answered within the next few 
years.4 Since the DPP-4 inhibitors are consider-
ably more expensive than the older oral agents 
for type 2 diabetes, these comparative data will 
be welcomed.

Finally, there has been concern recently about 
a possible association of DPP-4 inhibitors with 
pancreatitis, pancreatic cancer, and pancreatic 
neuroendocrine tumors. However, the Commit-
tee for Medicinal Products for Human Use of the 
European Medicines Agency and later the U.S. 
Food and Drug Administration found no justifi-
cation for this new concern, although acute 
pancreatitis has been noted in postmarketing 
reports. Furthermore, a recent analysis of au-
topsy results suggested that the concern about 
pancreatic cancer is “overstated and a misrepre-
sentation of the information available.”5

In conclusion, a DPP-4 inhibitor is a reason-
able choice for Agnes at this time. It will be im-
portant to follow her closely to ensure that she 
has adequate short-term and long-term benefits 
from its use.

Disclosure forms provided by the author are available with the 
full text of this article at NEJM.org.

From the University of Washington School of Medicine, Seattle.

op tion 2

Recommend Adding an SGLT2 
Inhibitor to Metformin Therapy
Mark E. Molitch, M.D.

Type 2 diabetes progresses owing to the loss of 
insulin secretory capacity. Patients often require 
additional medications to control their diabe-
tes.6 Agnes has been taking metformin as her 
initial pharmacologic treatment in addition to 
lifestyle modification — currently an almost 
universally recommended approach.6,7 Now, a 
second medication would be in order. Given her 
age and the duration of the diabetes, a glycated 
hemoglobin goal of less than 7.0% is both real-
istic and recommended in an effort to avoid 
long-term complications.
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Eleven unique classes of medications are ap-
proved in the United States for the treatment of 
diabetes.7 Factors to consider when choosing a 
second drug include efficacy, safety, cost, and 
the presence of potential confounding factors, 
such as decreased glomerular filtration rate 
(GFR). Agnes has had difficulty losing weight, 
and because of her sister’s experience, she is 
also frightened of hypoglycemia; therefore, sul-
fonylureas are not appropriate for her. Because 
she “hates needles,” insulin and GLP-1 receptor 
agonists are also removed from consideration. 
Thiazolidinediones are generally falling out of 
favor because they have been associated with 
weight gain, an increased risk of fracture in 
women, possible cardiovascular safety issues 
(with rosiglitazone), and a possible increase in 
bladder cancer (with pioglitazone).

The DPP-4 inhibitors and the new class of 
SGLT2 inhibitors are both reasonable choices 
for this patient. In normal persons, virtually all 
glucose filtered by the kidney is reabsorbed; 
about 90% is reabsorbed early in the proximal 
tubule by SGLT2, and the remaining 10% fur-
ther down in the proximal tubule by SGLT1, 
which is also active in the intestine.8 The reab-
sorptive capacity of the kidney becomes over-
whelmed when plasma glucose levels reach about 
180 mg per deciliter (10.0 mmol per liter) in 
normal persons and at somewhat higher levels in 
persons with diabetes. When SGLT2 is partially 
blocked by these inhibitors, glucose spills into 
the urine when the plasma glucose is in the 
range of only 70 to 90 mg per deciliter (3.9 to 
5.0 mmol per liter). This spilling of 60 to 80 g 
per day of glucose into the urine results in a 
lowering of fasting and postprandial glucose 
levels, with a reduction in glycated hemoglobin 
levels of about 0.7 to 0.9%.8-10 Self-monitoring of 
glucose levels once a day is generally sufficient 
with a regimen that consists of only oral agents. 
Since 60 to 80 g of glucose corresponds to 240 to 
320 kcal lost through the urine, most patients lose 
3 to 4 kg over the course of 1 year, and systolic 
blood pressure drops about 3 to 4 mm Hg.9,10 
However, a downside of increased glycosuria is 
an increased risk of genital candidiasis (in about 
10 to 11% of women receiving SGLT2 inhibitors, 
as compared with 3% receiving placebo).9,10 Can-
didiasis is usually easily treated, but about 10% 
of patients with candidiasis have repeated infec-
tions. Urinary bacterial infections are only min-

imally increased, and hypoglycemia is not in-
creased.9,10

Given Agnes’s desire to lose weight, lower her 
blood pressure, and reach a glycated hemoglo-
bin level near 7.0%, I would favor treating her 
with an SGLT2 inhibitor. However, I would not 
prescribe that class of drug if she reports a his-
tory of repeated candida infections. I would also 
calculate her estimated GFR (eGFR), since the 
SGLT2 inhibitors are not very effective when the 
eGFR is less than 45 ml per minute per 1.73 m2 
of body-surface area. If the initial eGFR is more 
than 80 ml per minute per 1.73 m2, yearly mon-
itoring is sufficient, but as the level approaches 
60 ml per minute per 1.73 m2, monitoring every 
3 to 6 months is indicated.

Disclosure forms provided by the author are available with the 
full text of this article at NEJM.org.

From the Division of Endocrinology, Metabolism and Molecu-
lar Medicine, Northwestern University Feinberg School of Med-
icine, Chicago.
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