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ABSTRACT

Objective: \enlafaxine is a commonly prescribed
antidepressant, but whether its noradrenergic effects
impart increased cardiovascular risk is unknown. We
sought to examine the cardiac safety of venlafaxine
relative to sertraline in older patients.

Method: We conducted a population-based
retrospective cohort study using administrative health
care databases in Ontario, Canada. We included all
patients aged 66 years or older who commenced
treatment with either venlafaxine or sertraline
between April 1, 2000, and March 31, 2009. We used
inverse probability of treatment weighting with the
propensity score to account for observed systematic
differences in baseline characteristics between the

2 treatment groups. The primary outcome was a
composite of death or hospitalization for acute
myocardial infarction or congestive heart failure (as
defined by codes from the International Classification
of Diseases, Ninth and Tenth Revisions) within the first
year of therapy. In secondary analyses, each outcome
was examined separately.

Results: \We studied 48,876 patients initiated on
venlafaxine and 41,238 patients initiated on sertraline.
Of these, 3,966 (8.1%) and 3,707 (9.0%) experienced
the primary outcome, respectively. We found no
significant difference in the risk of adverse cardiac
events with venlafaxine relative to sertraline (hazard
ratio=0.97; 95% Cl, 0.93-1.02). Secondary analyses
revealed no differences in the risk of death or acute
myocardial infarction between the 2 drugs, but the
risk of heart failure was unexpectedly lower among
patients treated with venlafaxine (hazard ratio=0.87;
95% Cl, 0.80-0.95). We found consistent results after
stratification according to preexisting cardiovascular
disease.

Conclusions: As compared with sertraline, low to
moderate dose venlafaxine is not associated with
an increased risk of adverse cardiac events in older
patients. The lower risk of heart failure among
venlafaxine patients warrants further study.
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D epression is common, with a lifetime prevalence of 12%-16% in
North America. Among patients with cardiovascular disease, the
prevalence may be as high as 30%,!~> and depression is independently
associated with morbidity and mortality.*> Although nonpharmacologic
treatments are available, medication remains a common element
of therapy for many patients. With a prescription rate exceeding 1
prescription for every 10 persons in the United States between 2005
and 2008, antidepressants are used by tens of millions of people every
day. 6,7

Among the various drug treatment options for depression, second-
generation antidepressants are the most widely prescribed.® These
include selective serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors (SNRIs), and other drugs such as
bupropion, mirtazapine, and trazodone. Comparative effectiveness
studies have found no difference in efficacy among classes in the
treatment of depression, but the safety profiles of these drugs may
differ, particularly with regard to cardiovascular safety.® Given the high
prevalence of depression among older patients, and particularly those
with cardiovascular disease, any safety differences would be important
to establish.

Venlafaxine, the most commonly prescribed SNRI, is thought
to alleviate depression by inhibiting serotonin and norepinephrine
reuptake.””'? At lower doses, it acts like an SSRI, and, unlike tricyclic
antidepressants, its lack of anticholinergic effects'®> may make it a
favorable agent for older patients.'*"'® However, these patients may be
vulnerable to its noradrenergic effects, which are more pronounced
at higher doses.!*!>17-1% These effects can lead to tachycardia and
hypertension,!”?°-2 and some case reports implicate venlafaxine as a
possible contributor to acute myocardial infarction and heart failure.?>**
A small randomized controlled trial (n=>52) of long-term care patients
demonstrated an increase in adverse events necessitating drug cessation
with venlafaxine compared to sertraline.> Although not sufficiently
powered to explore cardiac safety, venlafaxine-treated patients exhibited
an increased heart rate and more cases of heart failure.”®

We speculated that, by virtue of its noradrenergic effects, venlafaxine
might be associated with an increased risk of adverse cardiac events
among older patients relative to other antidepressants that do not
prevent norepinephrine reuptake.

METHOD

Setting

We conducted a population-based retrospective cohort study of all
residents aged 66 years or older who commenced treatment with either
venlafaxine or sertraline between April 1, 2000, and March 31, 2009, in
the province of Ontario, Canada. These patients have universal coverage
for hospital care, physician services, and prescription medications.
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= We found no difference in adverse cardiac events
among older patients newly started on low to moderate
doses of venlafaxine relative to sertraline, 2 first-line
pharmacotherapies for depression. This observation persisted
in patients with and without preexisting cardiovascular
disease.

= |n our study, the majority of patients taking venlafaxine were
on low to moderate doses. Therefore, clinicians should still
monitor patients on high venlafaxine doses (exceeding 200
mg/d) for noradrenergic effects, such as hypertension and
tachycardia, which may precipitate adverse cardiac events.

Data Sources

We linked administrative databases using an encrypted
version of each subject’s unique health insurance number.??
We identified dispensed prescriptions using the Ontario Drug
Benefit database, which contains records of all medications
covered under the provincial insurance program filled in
outpatient pharmacies for individuals aged 65 years and
older. We used the Canadian Institute for Health Information
Discharge Abstract Database (CIHI-DAD) and National
Ambulatory Care Reporting System to identify hospitalizations
and emergency department visits, respectively. These
databases have been validated for data completeness and
accuracy.”®? We identified physician claims with the Ontario
Health Insurance Plan Database and obtained demographic
information from the Registered Persons Database. These
governmental administrative databases are not publicly
available, but are routinely linked to study drug safety at the
Institute for Clinical Evaluative Sciences.?*!

Study Design

We identified all patients aged 66 years or older who
were new users of venlafaxine or sertraline during the study
period. We defined new users as patients who had not filled a
prescription for any antidepressant in the preceding year. We
did not study patients during their first year of eligibility for
prescription drug coverage (age 65) in order to avoid incomplete
records when ascertaining new-user status. Sertraline-treated
patients served as the comparison group because it is similar to
venlafaxine in serotonergic activity,*? efficacy,® and popularity
in Canada®® but does not potentiate norepinephrine. Patients
were followed until they experienced the primary outcome,
switched or discontinued antidepressant therapy (defined as
the absence of another prescription filled within 1.5 times the
day supply of the previous prescription), reached the end of
the study period (March 31, 2010), or completed 1 year of
therapy, since drug-specific adverse cardiac events are most
likely to manifest early in the course of treatment.?*2>2%3 We
excluded patients concomitantly taking other antidepressants
or who started venlafaxine and sertraline on the same day.
Patients on tamoxifen were excluded because SSRIs and SNRIs
may differentially modulate the response to tamoxifen.*

The primary outcome was defined a priori as a composite
of death from any cause or incident hospital admission for
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acute myocardial infarction or heart failure. In a secondary
analysis, each component of the composite outcome was
analyzed separately. We identified death using the Registered
Persons Database, and hospitalization for acute myocardial
infarction or congestive heart failure with codes from the
International Classification of Diseases, Ninth and Tenth
Revisions (ICD-9 and ICD-10) from the CIHI-DAD. We
defined acute myocardial infarction as any of ICD-9 code 410,
or ICD-10 codes I21 and 122, and 120 (unstable angina); and
congestive heart failure using ICD-9 code 428 and ICD-10
code I50. In order to exclude patients with nonischemic chest
pain, we limited our definition of myocardial infarction to
patients hospitalized for at least 3 days.>® The date of death
or hospital admission was used as the outcome date for all
analyses. These outcome definitions have been validated
previously, with positive predictive values of approximately
90%‘37—39

As a sensitivity analysis to assess the robustness of our
findings to potentially unmeasured confounding variables,
we conducted a “tracer analysis,” in which we replicated our
analyses using gastrointestinal hemorrhage as the outcome
of interest, because we expected no differential risk of
hemorrhage between the 2 patient groups.**~*? Finally, to
explore the role of dose, we performed an exploratory time-
varying analysis in which we examined the effect of dose
using 3 dose categories: low (initial titrating doses venlafaxine
<37.5 mg/d and sertraline <25 mg/d), moderate (venlafaxine
37.6-200 mg/d and sertraline 26-150 mg/d), and high
(venlafaxine >200 mg/d and sertraline > 150 mg/d).!3:19:43:44
This study was approved by the research ethics boards of
Sunnybrook Health Sciences Centre and the University of
Toronto.

Data Analysis

We compared the baseline characteristics of patients
in the 2 groups using standardized differences, which are
less sensitive to sample size than conventional P values.*®
To control for baseline differences between the 2 treatment
groups, we used inverse probability of treatment weighting
using the propensity score.*® The propensity score was
estimated using a logistic regression model that included all
the potential confounders listed in Table 1. We then performed
a balance assessment,*®*” comparing the distribution of
measured baseline covariates between the treatment groups
in the weighted sample using standardized differences. We
also visually inspected the weights using box plots.

Using the weighted sample, we performed time-to-
event analyses with sertraline as the reference group. We
estimated hazard ratios in the weighted sample using Cox
proportional hazards regression and obtained a robust
variance estimate. From the fitted model, we derived survival
curves for each treatment group. Supplementary analyses
included stratification for preexisting cardiovascular disease
and replication of all analyses with trimmed and stabilized
weights.*® Because conventional inverse probability of
treatment weighting using the propensity score is designed for
use with exposures that are fixed at baseline, the exploratory
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Table 1. Baseline Characteristics of Older Patients Taking Venlafaxine Compared to Sertraline

Standardized
Sertraline Venlafaxine Difference
Characteristic (N=41,238) (N =48,876) Crude  Weighted
Demographics
Age at start of cohort drug, median (IQR) 77 (71-82) 75 (70-81) 17 <.001
Age, n (%)
66-75,y 18,090 (43.9) 25,197 (51.6) 15 <.001
76-85,y 17,095 (41.5) 17,828 (36.5) 1 <.001
>86,y 6,053 (14.7) 5,851 (12.0) 08 <.001
Male, n (%) 14,538 (35.3) 17,373 (35.5) .01 .007
No. of medications (past 12 months), median (IQR) 8 (5-13) 9 (5-13) .02 .001
Long-term care facility resident, n (%) 4,742 (11.5) 6,067 (12.4) .03 <.001
Hospitalization (past 12 mo), n (%) 12,406 (30.1) 12,769 (26.1) .09 <.001
Comorbidities (past 36 mo), n (%)
Heart failure 6,815 (16.5) 6,538 (13.4) .09 .001
Cardiovascular disease 22,725 (55.1) 23,938 (49.0) 12 <.001
Stroke 7,838 (19.0) 7,844 (16.0) .08 <.001
Valvular heart disease 1,367 (3.3) 1,203 (2.5) .05 <.001
Coronary artery disease 15,174 (36.8) 16,416 (33.6) .07 <.001
Conduction disorder 4,931 (12.0) 4,782 (9.8) .07 <.001
Renal disease 5,228 (12.7) 5,750 (11.8) .03 <.001
Anxiety 30,214 (73.3) 37,027 (75.8) .06 <.001
Dementia 7,115 (17.3) 8,730 (17.9) .02 <.001
Medications to treat cardiac disease (past 12 mo), n (%)
Loop diuretics 7,797 (18.9) 8,075 (16.5) .06 .001
ACE inhibitors/ ARBs 18,299 (44.4) 22,376 (45.8) .03 <.001
Negative chronotropic drugs® 16,499 (40.0) 18,151 (37.1) .06 <.001
Statins 12,411 (30.1) 17,422 (35.6) 12 .001
Antiarrhythmic drugs 1,133 (2.7) 1,109 (2.3) .03 <.001
Antiplatelet drugs 8,913 (21.6) 8,232 (16.8) 12 <.001
Warfarin 4,489 (10.9) 5,050 (10.3) .02 <.001
Aldosterone antagonists 1,749 (4.2) 1,677 (3.4) .04 <.001
Medications that might trigger cardiac disease (past 12 mo), n (%)
Thiazolidinediones 232 (0.6) 484 (1.0) .05 .002
Systemic steroids 3,648 (8.8) 4,317 (8.8) <.001 <.001
Nonsteroidal antiinflammatory drug 12,555 (30.4) 14,886 (30.5) <.001 <.001
Medications associated with pain (past 12 mo), n (%)
Opioids 11,917 (28.9) 13,792 (28.2) .02 <.001
Gabapentin 200 (0.5) 388 (0.8) .04 <.001
Medications associated with mortality (past 12 mo), n (%)
Cholinesterase inhibitors 2,105 (5.1) 3,233 (6.6) .06 .003
Antipsychotic drugs 3,499 (8.5) 5,097 (10.4) .07 .002

aNegative chronotropic drugs include p-blockers and nondihydropyridine calcium channel blockers.
Abbreviations: ACE =angiotensin converting enzyme, ARB =angiotension II receptor blocker, IQR = interquartile range.

secondary analyses that incorporated time-varying doses
were conducted in the original, unweighted sample. A Cox
proportional hazards model was fit to estimate the effect of
dose on the hazard of the composite outcome. In this set
of exploratory analyses, dose was treated as a time-varying
covariate, and we adjusted for type of SSRI (venlafaxine
vs sertraline) and all measured confounding variables
that achieved clinical and statistical significance (Table
1, eAppendix 1). All analyses were conducted using SAS
version 9.3 (SAS Institute; Cary, North Carolina).

RESULTS

During the 10-year study period, we identified 48,876
patients who commenced treatment with venlafaxine and
41,238 patients who commenced treatment with sertraline;
these patients were followed for a median of 105 (interquartile
range [IQR], 45 to 365) and 90 (IQR, 45 to 317) days,
respectively. Subjects treated with venlafaxine and sertraline
exhibited similar baseline demographics and comorbidities,
although minor differences were found with regard to age
and history of cardiovascular and psychiatric disease (Table 1,
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Table 2. Dose Categories of Older Patients on Venlafaxine
Compared to Sertraline (N=90,114)

Dose Category Sertraline (%)?* Venlafaxine (%)?
Low? 38 35
Moderate® 60 62
Highd 2 3

*Percentage of prescriptions.

PLow: sertraline <25 mg/d, venlafaxine <37.5 mg/d.
“Moderate: sertraline 26-150 mg/d, venlafaxine 37.6-200 mg/d.
dHigh: sertraline > 150 mg/d, venlafaxine >200 mg/d.

eAppendix 1). We successfully adjusted for these differences
by weighting with the propensity score (Table 1, eAppendix
1). In the weighted sample, all of the standardized differences
were less than or equal to .007, indicating that all meaningful
differences in means and prevalence estimates of measured
baseline covariates had been eliminated by weighting.
Approximately half of the study population had preexisting
cardiovascular disease at the outset of antidepressant therapy.
Only 2.9% of all prescriptions were for venlafaxine doses
>200 mg per day, indicating that the majority of patients
did not receive high-dose venlafaxine (Table 2). During the
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Table 3. Adverse Cardiac Events in Older Patients on Venlafaxine Compared to Sertraline (N=90,114)

Events in Events in Weighted Weighted Weighted
Venlafaxine Sertraline Crude Hazard Events in Events in Hazard
Outcome Patients, n (%) Patients,n (%) Ratio (95% CI)  Venlafaxine, n (%) Sertraline, n (%) Ratio (95% CI)
Composite® 3,966 (8.1) 3,707 (9.0)  0.74 (0.71-0.77) 4,259 (8.7) 3,459 (8.4) 0.97 (0.93-1.02)
Acute myocardial infarction 430 (0.9) 404 (1.0) 0.71 (0.62-0.82) 447 (0.9) 385 (0.9) 0.91 (0.80-1.05)
Congestive heart failure 986 (2.0) 1,109(27)  0.60 (0.55-0.66) 1,094 (2.2) 995 (2.4) 0.87 (0.80-0.95)
Death 3,098 (6.3) 2,770 (6.7) 0.77 (0.73-0.81) 3,325(6.8) 2,602 (6.3) 1.01 (0.96-1.06)
Gastrointestinal hemorrhage 333 (0.7) 298 (0.7) 0.88 (0.75-1.03) 353 (0.7) 282 (0.7) 0.99 (0.84-1.16)

2Composite outcome of all-cause mortality, and hospitalization for acute myocardial infarction and congestive heart failure.

1 year of follow-up, 8.5% of patients experienced the primary
composite outcome, 1.4% switched antidepressants, 63.7%
discontinued their antidepressant, and 26.3% completed
the full year of follow-up without experiencing the primary
outcome.

In the primary analysis, 3,966 (8.1%) of venlafaxine-
treated patients and 3,707 (9.0%) of sertraline-treated patients
experienced the composite outcome of death or hospital
admission for acute myocardial infarction or heart failure
(Table 3) at an overall rate of 5.2 events per 10,000 patient
days of drug exposure. After weighting with the propensity
score, we found no significant difference in the risk of adverse
cardiac events in patients started on venlafaxine compared
to sertraline (hazard ratio=0.97; 95% CI, 0.93-1.02; Table
3). We also found no significant difference in the secondary
outcomes of death or acute myocardial infarction (Table 3).
However, we unexpectedly found that venlafaxine use was
associated with a lower incidence of heart failure (hazard
ratio=0.87; 95% CI, 0.80-0.95).

These trends persisted in a secondary analysis in which
we stratified according to baseline history of cardiac
disease (Figure 1). The propensity score-generated weights
for venlafaxine and sertraline groups were similar, and
supplementary analyses using stabilized and trimmed inverse
probability of treatment weights yielded similar results. As
expected, we found no significant difference in the risk of
gastrointestinal hemorrhage (hazard ratio=0.99; 95% CI,
0.84-1.16).

In our set of exploratory analyses examining dose, our
time-varying dose analyses found no difference in the
primary outcome between venlafaxine and sertraline (Table
4). There was an increased risk for adverse cardiac events
among patients on high-dose antidepressants compared
to low doses (Table 4). This is not unexpected since high-
dose antidepressants are often used in patients with more
severe depression, a known risk factor for adverse cardiac
events. >4

DISCUSSION

Using the health records of more than 90,000 older
patients, we found no increased risk of adverse cardiac
events among patients treated with venlafaxine as compared
with sertraline, regardless of baseline cardiovascular disease.
This finding is important in light of limited evidence that
venlafaxine’s noradrenergic effects might confer increased
cardiovascular risk. The lower risk of heart failure among
venlafaxine patients was an unexpected finding, and
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further studies are necessary to explore the basis of this
association.

Our findings complement those of other recent
population-based studies®!~>* that found no increased
risk of death or cardiac arrhythmia among patients on
venlafaxine, although these studies did not examine the risk
of myocardial infarction or heart failure, which might be
particularly important given the drug’s noradrenergic effects.
Cardiac safety has been the focus of a number of clinical
trials®*>® of second-generation antidepressants, which found
no increased risk in adverse cardiac events among patients
on sertraline or venlafaxine. With small numbers of older
patients, however, the results from these clinical trials could
not be generalized to an older population.®*>> A small
study comparing paroxetine, sertraline, and venlafaxine
among patients suffering from posttraumatic stress disorder
found a higher rate of side effects and subsequent dropouts
among those on venlafaxine.® Although this study did
not specifically study cardiac outcomes nor did it include
older patients, more venlafaxine patients suffered from
palpitations, which may be a noradrenergic-mediated
symptom.>® A case-control study®” using telephone surveys
investigated the risk of myocardial infarction among users
of high serotonin transporter affinity antidepressants
compared to those antidepressants with low and moderate
serotonin transporter affinities and to patients not receiving
antidepressants. The researchers found a decreased risk of
myocardial infarction among patients on antidepressants
with high serotonin transporter affinity, which included
sertraline; however, their study participants were younger, had
no history of cardiovascular disease, and were not necessarily
new users of their antidepressants.”” Furthermore, instead
of performing a head-to-head comparison of sertraline and
venlafaxine, this study compared groups of antidepressants
with different serotonin transporter affinities.”” Venlafaxine
was grouped among other non-SSRI antidepressants, along
with tricyclic antidepressants, trazodone, bupropion, and
mirtazapine, which, aside from their serotonin transporter
affinity properties, are pharmacologically different. Although
Johnson et al?® found an increase in adverse cardiac effects,
such as increased heart rate and blood pressure among
older community-dwelling patients with depression on
venlafaxine, there were no cases of myocardial infarction or
heart failure. This study, however, had a smaller sample size,
thereby limiting its statistical power to detect such cardiac
events.?’ Our study is the first population-based study to
specifically compare the cardiac toxicity of the commonly

J Clin Psychiatry 75:6, June 2014
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Figure 1. Adverse Cardiac Events in Older Patients Without and With Cardiovascular Disease

Taking Venlafaxine Compared to Sertraline
A. Without Cardiovascular Disease (N = 43,451)

Weighted Hazard Ratio (95% Cl)

Composite 0.94 (0.86-1.03) ——
Acute myocardial 1.01(0.76-1.34) =

infarction
Congestive heart 0.88 (0.71-1.10) »

failure
Death 0.93 (0.85-1.02) ——
Gastrointestinal 0.80 (0.60-1.07)

L
hemorrhage
! B — B —— '

0.5

Lower Risk With Venlafaxine

B. With Cardiovascular Disease (N = 46,663)

Weighted Hazard Ratio (95% Cl)

Composite 0.99 (0.94-1.04)

Acute myocardial 0.89 (0.76-1.05)

infarction

Congestive heart 0.87 (0.80-0.96)

failure

Death 1.05(0.98-1.11)

Gastrointestinal
hemorrhage

1.10(0.90-1.33)

1

) Higher Risk With Venlafaxine
Hazard Ratio

0.5

Lower Risk With Venlafaxine

-

B —

1

Higher Risk With Venlafaxine
Hazard Ratio 9

Table 4. Time-Varying Dose Analysis of Venlafaxine and the
Risk for Adverse Cardiac Events

Crude Hazard Adjusted Hazard
Variable Ratio (95% CI) Ratio® (95% CI) P Value
Venlafaxine® 0.84 (0.80-0.87) 1.00 (0.96-1.05) 89
Moderate dose® 0.90 (0.85-0.94) 1.06 (1.01-1.12) .01
High dose* 0.98 (0.94-1.06) 1.41 (1.25-1.59) <.001

*Adjusted for age, female sex, hospitalization in the past year, stroke, heart
failure, cardiovascular disease, use of statins and antiplatelets, and the
aggregated diagnosis groups, limited minor and stable but persistent
psychosocial disease.

bSertraline is reference.

‘Low dose is reference.

prescribed antidepressants venlafaxine and sertraline, and
it provides further insight into the safety of these drugs
among older patients with cardiovascular disease.”® Overall,
our results provide a measure of reassurance to physicians
treating depression among older patients, particularly those
with cardiovascular disease.
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Some limitations of our study merit discussion. The
results derive from older patients, and the generalizability
to younger patients is unknown. However, our study
addresses venlafaxine’s risk in an understudied population
in a real-world setting; this is relevant because most real-
world patients treated for depression are excluded from
randomized controlled trials.”® A recent meta-analysis
and meta-regression® of randomized trials of the effect
of antidepressants and late-life depression found a small
number of clinical trials that included older individuals;
however, none included safety as an outcome in this growing
vulnerable population. Although we utilized a propensity
score incorporating variables that might relate to both
exposures and outcomes, our administrative databases had
no information on important factors such as body weight,
alcohol and smoking status, or cytochrome P450 2D6
phenotype.®'52 However, there is no apparent reason why
these factors might differ between the 2 antidepressant groups.

PSYCHIATRIST.COM [ e556



Ho et al

Nevertheless, our cohorts were generally similar even before
weighting, and we found no significant difference in our
tracer outcome. Because some clinicians concerned about
the hemodynamic effects of venlafaxine might have avoided
this drug in those with cardiovascular or hypertensive
disease, there is a risk of channeling bias. Although this
mild difference in baseline cardiovascular disease between
groups was successfully balanced with inverse probability of
treatment weighting, this potential bias deserves mention.
Our validated primary outcome allowed us to identify
adverse cardiac events severe enough to result in death or
hospitalization. It did not, however, allow us to capture less
severe cardiac events and effects, such as mild heart failure,
exacerbated hypertension, or tachycardia, that might have
been induced by venlafaxine.? If these mild conditions
prompted timely outpatient interventions, hospitalization
could be prevented, therefore resulting in the decreased
risk of hospitalization for heart failure. Although outpatient
diagnosis codes for hypertension, tachycardia, and heart
failure exist, we did not include them in our outcomes
because they are not well validated in isolation.®® Finally,
we could not reliably explore the association between high-
dose venlafaxine and adverse cardiac outcomes. Whether
high-dose venlafaxine is associated with increased cardiac
risk remains unknown.

In summary, in this population-based study, we found
no significant difference in the cardiovascular safety profiles
of low to moderate doses of venlafaxine compared to
sertraline. Our results offer a measure of reassurance about
the drug’s cardiac safety; however, physicians should still
exercise caution in patients on higher doses or those who
manifest overt noradrenergic effects.

Drug names: bupropion (Wellbutrin, Aplenzin, and others), gabapentin
(Neurontin, Gralise and others), mirtazapine (Remeron and others),
paroxetine (Paxil, Pexeva, and others), sertraline (Zoloft and others),
tamoxifen (Soltamox and others), trazodone (Oleptro and others),
venlafaxine (Effexor and others), warfarin (Coumadin, Jantoven, and
others).
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eAppendix 1. Aggregated Diagnosis Groups of Older Individuals on Venlafaxine Compared to Sertraline

Standardized
Characteristic Sertraline Venlafaxine Difference
N=41,238 N=48,876 Crude Weighted
_Aggregated Diagnosis Groups
Time Limited
Minor 18,315 (44.4%) 22,435 (45.9%) 0.03 0.001
Minor-Primary Infections 28,361 (68.8%) 33,464 (68.5%) 0.01 <0.001
Major 10,191 (24.7%) 11,094 (22.7%) 0.05 <0.001
Major-Primary Infections 7,710 (18.7%) 8,677 (17.8%) 0.02 0.001
Allergies 4,017 (9.7%) 4,713 (9.6%) 0.001 0.001
Asthma 4,826 (11.7%) 5,393 (11.0%) 0.02 <0.001
Likely to Recur
Discrete 25,095 (60.9%) 29,848 (61.1%) 0.001 <0.001
Discrete-Infections 15,601 (37.8%) 18,381 (37.6%) 0.001 <0.001
Progressive 9,931 (24.1%) 10,003 (20.5%) 0.09 <0.001
Chronic Medical
Stable 36,730 (89.1%) 43,573 (89.2%) 0.001 0.001
Unstable 28,371 (68.8%) 32,026 (65.5%) 0.07 <0.001
Chronic Specialty
Stable-Orthopedic 2,053 (5.0%) 2,272 (4.6%) 0.02 <0.001
Stable-Ear,Nose, Throat 4,052 (9.8%) 4,558 (9.3%) 0.02 0.001
Stable-Eye 15,148 (36.7%) 16,721 (34.2%) 0.05 <0.001
Unstable-Orthopedic 2,921 (7.1%) 3,644 (7.5%) 0.01 <0.001
Unstable-Ear,Nose, Throat 1,112 (2.7%) 1,165 (2.4%) 0.02 <0.001
Unstable-Eye 8,005 (19.4%) 9,171 (18.8%) 0.02 <0.001
Dermatologic 9,659 (23.4%) 11,902 (24.4%) 0.02 <0.001
Injuries or Adverse Effects
Minor 14,103 (34.2%) 16,694 (34.2%) 0.001 <0.001
Major 14,939 (36.2%) 17,518 (35.8%) 0.01 <0.001
Psychosocial
Time Limited, Minor 4,354 (10.6%) 4,890 (10.0%) 0.02 <0.001
Stable, Recurrent or Persistent 25,155 (61.0%) 32,589 (66.7%) 0.12 0.001
Unstable, Recurrent or Persistent 9,327 (22.6%) 11,486 (23.5%) 0.02 0.001
Signs or Symptoms
Minor 27,612 (67.0%) 32,471 (66.4%) 0.01 <0.001
Uncertain 34,365 (83.3%) 40,700 (83.3%) 0.001 <0.001
Major 24,808 (60.2%) 28,952 (59.2%) 0.02 0.001
Discretionary 14,760 (35.8%) 17,376 (35.6%) 0.01 0.001
See and Reassure 1,300 (3.2%) 1,343 (2.7%) 0.02 <0.001
Prevention or Administrative 20,534 (49.8%) 24,515 (50.2%) 0.01 0.001
Malignancy 10,128 (24.6%) 12,527 (25.6%) 0.02 0.001
Pregnancy 213 (0.5%) 210 (0.4%) 0.01 0.001
Dental 891 (2.2%) 1,049 (2.1%) 0.001 <0.001






