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Abstract

Desvenlafaxine is a potent selective serotonin and norepinephrine reuptake inhibitor used to treat depression
and anxiety. Several antidepressants have been associated with drug-induced hyperglycemia, but currently
there are no reports for desvenlafaxine. A case of suspected desvenlafaxine-induced hyperglycemia is
presented involving a 59-year-old female with type 2 diabetes whose average blood glucose increased by 30
mg/dL for fasting blood glucose and 75 mg/dL for postprandial blood glucose 1 month after switching from
venlafaxine to desvenlafaxine. Prior to starting desvenlafaxine, she was stable on metformin 1000 mg twice
daily, insulin glargine 8 units daily, and dulaglutide 1.5 mg once weekly. Over the course of 3 months after
desvenlafaxine initiation, insulin glargine was increased and insulin lispro was initiated as the patient refused
alternative antidepressant therapy due to favorable improvements in anxiety and depression. No other cause
for elevated blood glucose could be elucidated. The Naranjo scale resulted in a score of 3, indicating a
possible cause for the adverse drug reaction. Antidepressants have been associated with glucose
dysregulation. However, literature also demonstrates improved glycemic control in treated versus untreated
depression. If altered glucose levels are noted, all potential causative factors should be evaluated and risks
and benefits weighed to guide therapy.
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Introduction

Diabetes mellitus affects approximately 30.3 million
individuals in the United States, and 20% have a

cpnp

comorbidity of depression.* Individuals diagnosed with
diabetes and depression have been identified as having
overall worse glycemic control.3 Antidepressant-induced
hyperglycemia is an important adverse effect that may
impact patients with diabetes and depression. If not
appropriately identified, this may result in worsening
glycemic control and ultimately microvascular and macro-
vascular complications.

Antidepressant medications are the cornerstone for
treatment of depression with each class having a diverse
adverse-effect profile. Some evidence supports the theory
that antidepressants with serotonergic effects tend to
lower blood glucose and those with noradrenergic effects
increase blood glucose; however, the published literature
is inconsistent.® One study* reviewed 17 case reports of
glucose dysregulation associated with antidepressants
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from 1970 to 2010. This study* found that g out of 17 cases
(53%) reported hyperglycemia with clomipramine, fluvox-
amine, imipramine, mirtazapine, paroxetine, and sertra-
line, and 8 out of 17 cases (47%) reported hypoglycemia
with doxepin, fluoxetine, imipramine, nefazodone, nor-
triptyline, maprotiline, and sertraline. Onset of glucose
dysregulation usually occurs within 1 month of antide-
pressant initiation (range: 4 days to 5 months) and was
dose dependent.*” Furthermore, glucose dysregulation
has not been consistent in all literature with selective
norepinephrine reuptake inhibitors (SNRIs)*7; 1 meta-
analysis® on duloxetine compared to placebo found no
change in fasting blood glucose (FBG) or hemoglobin Axc
(HbA1c) over a 9- to 27-week time period. In general,
antidepressant-associated hyperglycemia is controversial
and may be variable between individuals and medica-
tions.*” Despite possible glucose dysregulation with
antidepressants, studies have shown that patients treated
for depression are twice as likely to achieve glycemic
control than those not adequately treated (odds ra-
tio=1.95; 95% confidence interval: 1.02-3.71).3 The exact
mechanism for antidepressant-induced hyperglycemia has
not been identified; however, 1 proposed mechanism is
development of insulin resistance through weight gain.®

Desvenlafaxine is an SNRI that was approved in February
2008 for the treatment of major depression.*® The most
commonly reported adverse effects include nausea, dry
mouth, hyperhidrosis, dizziness, headache, and insom-
nia.*™** Desvenlafaxine has warnings and precautions for
patients who have hypertension, dyslipidemia, and
cardiovascular or cerebrovascular disease due to potential
increases in blood pressure, total cholesterol, and low-
density lipoprotein.***

Currently, there are limited published studies document-
ing hyperglycemia following desvenlafaxine initiation. The
following case describes an incidence of desvenlafaxine-
induced hyperglycemia 1 month after initiation.

Patient Case

The patient is a 5g9-year-old female, who has been
followed by the pharmacy team for management of her
type 2 diabetes mellitus for 5 years. Her past medical
history is significant for generalized anxiety disorder
(GAD), major depressive disorder (MDD), hypertension,
hyperlipidemia, heart murmur, degenerative arthritis of
the knee, esophageal reflux disease, iron deficiency
anemia, insomnia, and vitamin D deficiency. Her pertinent
social history includes tobacco use (5 cigarettes per day)
and reports of not being ready to quit. She denies alcohol
and illicit drug use. The patient’s medications included
insulin glargine 8 units subcutaneously daily, metformin
extended release (ER) 2000 mg daily, dulaglutide 1.5 mg

subcutaneously once weekly, and venlafaxine ER 225 mg
daily. She was also taking the following chronic medica-
tions: aspirin, losartan, ezetimibe, polysaccharide iron
complex, multivitamin, and omeprazole-sodium bicarbon-
ate.

The patient had been on venlafaxine for the previous 4
years with dose titration from venlafaxine ER 75 mg daily
up to 225 mg daily. The dose was increased due to reports
of continued anxiousness, sadness, and insomnia. She had
a previous 2-year trial of desvenlafaxine prior to
venlafaxine and was switched due to insurance coverage.
She self-reported improved outcomes in regards to GAD
and MDD, but there were no screening questionnaires
available to confirm this reported improvement.

Three months prior to initiating desvenlafaxine, her HbA1c
was 7.5%, and average self-monitoring FBG and bedtime
blood glucose were 96 mg/dL (range: 71 to 119) and 175
mg/dL (range: 140 to 256), respectively. She was titrated
to dulaglutide 1.5 mg 2 weeks prior to these HbA1c and
blood glucose readings. During these 3 months, she
maintained all medications listed above and made
significant improvements to diet, including reducing
snacks prior to bedtime and initiating carbohydrate
counting with approximately 45 g per dinner and 15 g
per snack. One month prior to switching antidepressants,
her FBG and 2-hour postprandial blood glucose (PPBG)
were 88 mg/dL (range: 62 to 109) and 165 mg/dL (range:
111 to 205), respectively.

At a pharmacy and physician follow-up appointment, her
diabetes continued to improve. Her HbA1c decreased to
7.2% and average FBG remained steady at 106 mg/dL
(range: 79 to 135), but her PPBG decreased to 129 mg/dL
(range: 89 to 180) with 60% of her PPBG in range (less
than 140 mg/dL). At this visit, the patient asked to change
from venlafaxine to desvenlafaxine due to self-reported
better control in GAD symptoms and no longer having a
cost barrier. At this visit, venlafaxine was discontinued,
and desvenlafaxine ER 5o mg daily was initiated. Her
baseline patient health questionnaire-9 score was 8, but
no GAD scores were available.

One month after switching to desvenlafaxine, she
followed up with the pharmacy team for diabetes
management. Her average blood glucose increased with
an FBG of 136 mg/dL (range: 107 to 184) and PPBG of 207
mg/dL (range: 168 to 257). She self-reported no changes
to diet or exercise over the previous month. Insulin
glargine was increased from 8 to 10 units daily at this visit.

Two months after switching to desvenlafaxine, her blood
glucose had improved but still was not at goal. Her
average FBG was 129 mg/dL (range: 107 to 150) and PPBG
192 mg/dL (range: 166 to 257). Insulin glargine was
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FIGURE: Fasting and postprandial blood glucose trends before and after desvenlafaxine initiation

titrated to 12 units daily. Ten days later, the FBG and
PPBG averages were 118 mg/dL (range: 104 to 128) and
194 mg/dL (range: 156 to 262), respectively. Due to not
reaching blood glucose goals, insulin lispro 2 units before
dinner was initiated.

Over the next month, the patient had 2 follow-up
appointments with pharmacy for insulin lispro titration.
By the end of the third month, the patient was increased
to 8 units prior to dinner. At this visit, the patient’s
average FBG and PPBG were 106 mg/dL (range: 81 to 130)
and 146 mg/dL (range: 115 to 198), respectively, and her
HbA1c was 7.3%. After further diabetes medication
adjustments, her next 3-month follow-up HbA1c was
6.9%. The Figure demonstrates increases in FBG, PPBG,
and HbAic in relation to initiation of desvenlafaxine.
Subsequent decline in FBG and PPBG is attributed to
adjustment of diabetes medications in response to
uncontrolled blood glucose.

Throughout this 3-month period, the patient reported
being adherent to medications and keeping a consistent
diet and exercise routine. She kept a food diary for
carbohydrate counting, maintaining approximately 45 g
for her dinner and 15 g with snacks. Her weight remained
stable between 62.7 to 63.6 kg. Six months after initiating
desvenlafaxine, her patient health questionnaire-g9 score
remained unchanged at 8, and no GAD score was
available. The only known change during this timeline
was changing venlafaxine to desvenlafaxine. The patient
was not interested in trialing a discontinuation of

desvenlafaxine due to improvement in self-reported
anxiety in social situations and overall energy level.

Discussion

A Pubmed literature search was performed using MeSH
(medical subject headings) and nonMeSH terms antide-
pressant associated hyperglycemia, desvenlafaxine associ-
ated hyperglycemia, pristiq associated hyperglycemia, and
desvenlafaxine AND hyperglycemia. Additionally, the Food
and Drug Administration Safety Information and Adverse
Event Reporting Program MedWatch was searched using
the phrases pristig and desvenlafaxine. Both searches
resulted in no published reports of desvenlafaxine causing
hyperglycemia. However, one 10-month, open-label
study™ found a potentially clinically important elevated
blood glucose in 1 participant out of 1195 who were using
desvenlafaxine for MDD. It should be noted that doses of
200 to 400 mg/d were being used, which is above typical
doses for treatment of MDD. No details were provided on
this elevated blood glucose case.

This case study is believed to be the first to describe
hyperglycemia associated with desvenlafaxine. The month
following desvenlafaxine initiation, despite no other
reported changes, there was an increase in both average
FBG and PPBG of 30 mg/dL and 75 mg/dL, respectively.
The blood glucose elevation is clinically important as it
could result in 1% to 1.5% increase in HbAic because
there is a 0.5% increase in HbA1c for approximately every
15 mg/dL increase in average blood glucose.**
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The Naranjo scale was used to estimate the probability of
adverse drug reactions, and it resulted in a score of 3,
indicating a possible cause for the adverse drug reaction.
The score of 3 comes from a positive response to the
following questions: Did the adverse event appear after
the suspected drug was given (yes, +2 points), and was
the adverse event confirmed by any objective evidence
(yes, +1 point)?*> A score of 5 (probable cause) could be
reasonable for a response to the following question: Are
there alternative causes that could have caused the
reaction (no, +2 points)? However, due to potential for
elevation in blood glucose being correlated with diabetes
progression and reported information coming from the
patient, it was deemed there might be alternative causes
for the blood glucose elevation in this case. To the best of
the authors’ knowledge, all likely causes for her hyper-
glycemia were ruled out. To further support desvenlafax-
ine as the culprit for blood glucose elevation, it would
have been preferred to do a discontinuation of desvenla-
faxine to assess if hyperglycemia resolved. However, the
patient refused to discontinue desvenlafaxine due to self-
reported improvement in her MDD and anxiety.

In the presented case report, the patient self-reported
improvement in her GAD and MDD with desvenlafaxine
but not venlafaxine, which could be due to pharmacoge-
netic and binding affinity differences. Venlafaxine is
converted into O-desmethylvenlafaxine, also known as
desvenlafaxine, by CYP2D6.**** In patients who are
taking venlafaxine and are CYP2D6 poor metabolizers,
there is potential for reduced conversion to O-desmethyl-
venlafaxine. This could be 1 contributing factor to this
observed difference. It should be noted that no pharma-
cogenomics testing was completed in this patient.
Furthermore, because hyperglycemia is noted with SNRIs
and not selective serotonin reuptake inhibitors, it could be
theorized that the altered glucose effects may be linked
with norepinephrine activity. The binding affinity for
venlafaxine for the norepinephrine receptors is lower (ki
1920 * 158 nmol/L) compared to desvenlafaxine (ki
558 = 121 nmol/L).”” It should be noted that both are
relatively low compared to other available SNRIs:
duloxetine (1.17 = o.11 nmol/L), milnacipran (22 * 2.58
nmol/L), and levomilnacipran (92.2 nmol/L).*” Further-
more, the serotonin to norepinephrine selectivity ratio for
venlafaxine is 30:1 compared to desvenlafaxine, which is
14:1." These differences in pharmacogenomics, binding
affinity, and selectivity to receptors could indicate why
differences were observed between these 2 drug com-
pounds. However, because the mechanism of glucose
dysregulation has not been elucidated, there could be
other causes, especially because no hyperglycemia has
been observed with duloxetine, and it has a higher binding
affinity to norepinephrine than either venlafaxine and
desvenlafaxine.>* Finally, in this patient, the glucose
dysregulation could not be due to weight gain, which is 1

theorized cause, as this patients weight remained stable
throughout the 6-month evaluation time.

Strengths of this study include frequent follow-ups to
assess the changes with home blood glucose monitoring.
Monthly follows-ups allowed for determination of no
changes in external causes for glucose elevation and quick
identification of worsening diabetes control prior to the 3-
month follow-up. The Naranjo scale, which is widely used
and accepted for adverse drug causation, also supports a
possible cause of desvenlafaxine-induced hyperglycemia.

A key limitation is not being able to do a discontinuation
trial of desvenlafaxine to determine if glucose results are
reproducible. This would provide a more definitive
determination of cause and effect. Due to the patient
refusing a medication-discontinuation trial, this was
unable to be assessed. Furthermore, key information in
this case report is reliant on patient reporting, which leads
to increased risk for error due to unknown confounding
variables. Frequent follow-ups with the patient help
mitigate this risk, but there is always potential for
inaccurate patient reporting, particularly in relationship
to lifestyle changes. One factor that can be evaluated to
assess changes to diet and exercise is patient weight.
Although only 1 component, it should be noted this
patient’s weight did not change during the course of
antidepressant treatment, indicating potentially no
change in diet or exercise.

Conclusion

The findings of this case report and the respective
literature support evidence that antidepressants have
effects on glucose dysregulation and that desvenlafaxine
may cause hyperglycemia. Health care providers should
be aware of the potential changes in glucose dysregula-
tion with desvenlafaxine and other antidepressants when
initiating treatment for depression.*7***3 After initiation
of any antidepressant, appropriate monitoring of blood
glucose in patients with diabetes is vital to assess glucose
dysregulation and other potential adverse reactions.
However, incidence of glucose dysregulation is low, and
research does support that treatment of depression helps
improve glycemic control. In cases of drug-induced
hyperglycemia, risks and benefits should be weighed in
creating an appropriate treatment plan. Switching anti-
depressants or intensifying therapy for diabetes manage-
ment may be reasonable options based on the patient’s
and clinician’s mutual decision.
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