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Purpose: To determine whether the concomitant use of duloxetine with prescription nonsteroidal 

anti-inflammatory drugs (NSAIDs) or aspirin was associated with an increased risk for upper 

gastrointestinal (UGI) bleeding compared with taking these analgesics alone.

Methods: Truven Health Analytics MarketScan Research Databases were examined for  hospital 

admissions of adult patients indexed from January 1, 2007–December 31, 2011. Cases were 

patients with UGI hemorrhage or peptic ulcer disease. Controls were randomly selected from 

the remaining admissions to match 10:1 with cases based on age, sex, and admission date. 

 Prescription medication exposure groups of interest were: 1) no exposure to duloxetine, NSAIDs 

or aspirin; 2) duloxetine only; 3) NSAIDs or aspirin only; 4) duloxetine plus NSAIDs or aspirin. 

Logistic regression and relative excess risk due to interaction was utilized to estimate any 

increased risk of UGI bleeding for patients prescribed these medications across these groups.

Results: There were 33,571 cases and 335,710 controls identified. Comparing exposure group 2 

and group 4, the adjusted odds ratio was 1.03 (95% confidence interval [CI], 0.94, 1.12), and 

the adjusted relative excess risk due to interaction was 0.352 (95% CI: –0.18, 0.72) for risk of 

UGI bleeding, neither of which support an increased risk or an interaction between duloxetine 

and prescription NSAID or aspirin for these events.

Conclusion: There was no evidence of an increased risk for UGI bleeding when duloxetine was 

taken with prescription NSAIDs or aspirin. In addition, there was no evidence of an interaction 

between duloxetine and prescription NSAIDs or aspirin for an increased risk of these events.
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Introduction
Selective serotonin reuptake inhibitors (SSRIs) and serotonin norepinephrine reuptake 

inhibitors (SNRIs) are commonly prescribed to treat depression, anxiety disorders, and 

premenstrual dysphoria.1 During the past decade, numerous epidemiologic reports have 

been published on the risk of upper gastrointestinal (UGI) bleeding as an infrequent 

adverse event associated with serotonin-modulating drugs.2–17 The tendency for UGI 

bleeding during treatment with this class of drugs is linked to impaired platelet function 

that is dependent on the serotonin uptake for the amplification of platelet aggregation 

during hemostatic thrombus formation.18

Patients with musculoskeletal pain conditions, as well as patients with depres-

sion and anxiety who experience chronic pain, may be prescribed or take over-the-

counter (OTC) nonsteroidal anti-inflammatory drugs (NSAIDs), including aspirin. 
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Both aspirin and NSAIDs can initiate gastroduodenal 

mucosal injury due to their acidic properties.19 In addi-

tion, exposure to aspirin or NSAIDs can lead to decreased 

mucus production, bicarbonate secretion, mucosal blood 

flow, epithelial proliferation, and mucosal resistance to 

injury.20,21 Aspirin and NSAIDs are also known to dis-

rupt platelet function.18 Concomitant use of aspirin or 

NSAIDs with SSRIs or SNRIs may increase the risk for 

UGI bleeding.5

There is some controversy regarding the potential 

interaction between medications with serotonin reuptake 

inhibition and NSAIDs, including aspirin, which increases 

the risk of UGI bleeding. Some studies have suggested that 

there is an interaction that results in a higher risk of UGI 

bleeding;3,5,6,8–10,12,14 whereas, other studies have not found 

an interaction.7,11,15–17 Differences in study design, data 

sources, study population, sample size, and study methods 

may account for discrepancies in the findings.

Duloxetine is an SNRI that is approved in the US and 

in the European Union for the treatment of major depres-

sive disorder and generalized anxiety disorder and for the 

management of neuropathic pain associated with diabetic 

peripheral neuropathy. In the US, duloxetine is also indi-

cated for fibromyalgia and chronic musculoskeletal pain. 

In a recent review of the duloxetine clinical trial safety 

database and the US Food and Drug Administration Adverse 

Event Reporting System database, Perahia et al17 found no 

association between the concomitant use of duloxetine with 

NSAIDs and increased reporting of bleeding-related adverse 

events when compared to NSAID use alone. Currently, there 

is limited real world data on the association between UGI 

bleeding risk and concomitant use of duloxetine with NSAIDs 

including aspirin. By examining a nationwide electronic 

health claims database, we sought to determine whether the 

concomitant use of duloxetine with prescription NSAIDs or 

aspirin was associated with an increased risk for hospital-

ization due to UGI bleeding events as compared with taking 

these analgesics.

Methods
Data sources 
Truven Health Analytics MarketScan (THAM) includes 

the Commercial Claims and Encounters database and the 

Medicare Supplemental database. It captures person-specific 

clinical utilization, expenditures, and enrollment across 

inpatients, outpatients, and prescriptions from a large selec-

tion of employers, health plans, government, and public 

organizations in the US. Diagnoses are recorded using the 

International Classification of Diseases, Ninth Revision, 

Clinical Modification (ICD-9-CM).

Study population
The selection of the study population is summarized in 

Figure 1. The study cohort included all adult patients listed 

in the THAM database from January 1, 2007–December 

31, 2011. Encounters up to 12 months prior to each index 

admission were searched to identify comorbid conditions, 

and a 3-month window following the index date captured 

the inpatient length of stay and any acute postindex events. 

Therefore, the index of hospital admissions of the study 

population was between January 1, 2008–September 30, 

2011. Patients were excluded if they had: esophageal varices, 

Mallory–Weiss syndrome, alcoholism, chronic liver disease, 

coagulopathies, and malignant neoplasms; were pregnant; 

or had a major organ transplant. Approximately 2,272 cases 

were estimated to provide 80% power to detect a combined 

additive effect of exposure to duloxetine and concomitant 

NSAIDs or aspirin for UGI bleeding events.

Case definition and identification  
of controls
Patients were included as cases if there was evidence of 

hospitalization for UGI hemorrhage or peptic ulcer disease, 

including perforation. The ICD-9-CM codes used to identify 

cases were: 531, gastric ulcer; 532, duodenal ulcer; 533, 

peptic ulcer; 534, gastrojejunal ulcer; and 578, hematemesis. 

Controls were randomly selected from the remaining study 

population base on age, sex, and the date of inpatient admis-

sion, allowing for a 30-day window to match 10:1 with cases. 

Patients were excluded from the control group based on the 

ICD-9-CM codes for blood in the stool (578.1) or hemor-

rhage of the gastrointestinal tract unspecified (578.9). Ten 

controls were selected for each case. The index date for the 

controls was the date of the matched inpatient admission 

during the intake period.

exposure variables
The medications of interest identified from prescription 

claims included: duloxetine, NSAIDs (both nonselective 

and selective cyclooxygenase-2 inhibitors), aspirin, SSRIs, 

and SNRIs (other than duloxetine). Current exposure was 

defined as a prescription claim within 30 days before the 

index date. If the prescription claim occurred within 90 days 

prior to the index date and the days’ supply associated with 

the claim extended into the 30-day period prior to the index 

date, then current exposure was assigned to that medication. 
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Group 1 Group 2 Group 3 Group 4

Controls

No current exposure to
duloxetine, prescription
NSAIDs, or prescription

aspirin

Matched 10:1 to cases
on age, sex, +/–30

days admission, and
medication exposure

Current exposure to
duloxetine only

Current exposure to
prescription NSAIDs

or prescription
aspirin

Current exposure to
duloxetine + prescription
NSAIDs or prescription

aspirin

Group 5
Current exposure to

any other
combination with

duloxetine, NSAIDs,
prescription aspirin,
or current exposure

to SSRI or 
nonduloxetine SNRI

Exclude UGI bleeding or peptic
ulcer disease

Yes

No

Exclude

Yes

No

All patients in the THAM database January 1, 2007–December 31, 2011, with an inpatient admission during the
intake period of January 1, 2008–September 30, 2011; ≥18 years of age and have at least 1 year of continuous

eligibility prior to admission

Yes

Hospitalization for UGI bleeding or peptic ulcer disease

Esophageal varices, Mallory–Weiss syndrome, chronic liver
disease, coagulopathies, pregnancy, malignant neoplasm,

major organ transplant

Cases

No

Figure 1 Selection of study population.
Abbreviations: NSAIDs, nonsteroidal anti-inflammatory drugs; SNRI, serotonin norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; THAM, 
Truven Health Analytics MarketScan; UGI, upper gastrointestinal.

Allowance for poor adherence to therapy was not considered 

when determining current exposure. Cases and controls were 

allocated to one of five medication exposure groups as shown 

in Figure 1. Group 5 patients were exposed to excluded medi-

cations or other drug combinations than those of interest, so 

they were not included in further analyses.

Statistical analysis
Continuous variables were summarized to report the mean 

and standard deviation; binary and categorical data were 

summarized with proportions or percentages. Relevant 

continuous variables were analyzed with Student’s t-test or 

Wilcoxon 2-sample test with the P-value from the two-sided 

t approximation. The chi-square test was used to compare 

binary or categorical variables.

The severity of UGI bleeding cases across all study 

populations were characterized through descriptive and 

univariate analyses. In the severity of bleed assessment, 

all cases were categorized according to three duloxetine 

dosage tiers (,60, 60, and .60 mg/day), and compared 

using a 3×2 chi-square test. The dosage tier was based on 

60 mg/day, because that is the maximum effective dose for 

patients with chronic musculoskeletal pain.22 A trend analy-

sis was also conducted to assess the effects of dose across 

tiers. All comparisons were considered to be significant at 

an alpha of 0.05.

Primary analysis
In the primary analysis, a multivariate logistic regression 

model was used and adjusted with the following covariates: 

age; sex; region; baseline comorbidity; Charlson Comorbidity 

Index;23 current and preindex drug therapy; and health care 

unit utilization. Specific variables known to affect the risk 

of UGI bleeding were retained; whereas, model diagnostic 

and multicollinearity checks were applied in determining 

variables included in the final model.
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Table 1 Baseline demographics, comorbidity index, and con
comitant drug prescriptions

Variable Cases 
N=33,571

Controls 
N=335,710

P-value

age, years, mean (SD) 63.1 (17.2) 63.1 (17.2) 1.00
Female, n (%) 18,418 (54.9) 184,180 (54.9) 1.00
Males, n (%) 15,153 (45.1) 151,530 (45.1) 1.00
charlson comorbidity  
index score, mean (SD)

1.81 (1.4) 0.91 (1.3) ,0.0001

concomitant drug therapy, n (%)
  Proton pump inhibitors 14,228 (42.4) 45,388 (13.5) ,0.0001
 glucocorticoids 2,920 (8.7) 33,887 (10.1) ,0.0001
 antiplatelet drugs 2,558 (7.6) 28,612 (8.5) ,0.001
 anticoagulants 1,779 (5.3) 35,487 (10.6) ,0.001
 estrogen/progestin 978 (2.9) 12,600 (3.8) ,0.0001
 H2 inhibitors 876 (2.6) 6,662 (2.0) ,0.0001

Abbreviations: SD, standard deviation; N, total number of patients; n, subgroup 
number of patients.

In a separate analysis, we calculated the relative excess 

risk due to interaction (RERI)24 to estimate the increased 

risk due to an interaction between exposure to duloxetine 

and exposure to NSAIDs or aspirin. The 95% confidence 

interval (CI) for RERI was obtained using bootstrapping. 

Specifically, a subset of the analytical cohort was selected, 

consisting of patients exposed to duloxetine only (group 2), 

NSAIDs or aspirin only (group 3), and duloxetine plus 

NSAIDs or aspirin (group 4) for bootstrapping. The covari-

ates adjusted in these logistic regression models remained 

the same throughout the multivariable regression analysis. 

A total of 400 bootstrapping samples were used to obtain the 

95% CI. Each bootstrapping sample was obtained using the 

following equation:

RERI =  exposure (β1 + β2 + β3) - exposure (β1)  

- exposure (β2) +1 (1)

β1, β2, and β3 represent the coefficients from the logistic 

regression model for the main effect of exposure to dulox-

etine only (group 2), NSAIDs or aspirin only (group 3), and 

duloxetine plus NSAIDs or aspirin (group 4), respectively.

Secondary analysis
A secondary analysis utilized logistic regression to assess the 

odds ratios (OR) (95% CIs) for UGI bleeding risk associated 

with exposure to the medications of interest when taken alone 

compared with the risk with no current exposure to those 

medications. Appropriate data transformation was applied 

on continuous covariate variables that severely deviated from 

a normal distribution. Due to the relatively small number of 

cases for UGI bleeding in some medication exposure groups 

and the large number of categorical predictors considered 

in the multivariable analysis, Firth’s penalized likelihood 

approach was used to construct the model.25 Covariates to be 

adjusted in the final models were determined by the P-value 

with Wald χ2 tests to be ,0.05 to remain in the models. 

The final models report the adjusted ORs and 95% CIs for the 

groups using the no exposure group as the reference group, 

along with those predictors that remain in the model.

Sensitivity analysis
Prescription NSAIDs or aspirin use was anticipated to be low, 

because most use is OTC. Therefore, additional sensitivity 

analyses were conducted that simulated OTC use of these 

medications. Using information from the following published 

population surveys, point estimates for OTC NSAID/aspirin 

use were estimated using sex, age group, and cardiovascular 

disease status. The 2005 Medical Expenditure Panel Survey 

was used to derive estimates for OTC aspirin use.26 Data 

from the 2002 National Consumers League survey27 and the 

2006 Slone Survey28 were used to derive estimates for OTC 

aspirin and NSAID use. To reduce potential bias in parameter 

estimates due to the randomness of assigning OTC NSAID/

aspirin use within each stratum, we replicated the process 

400 times, each with a different random number generator 

so that, over all of the replicates, each patient would have an 

equal probability of being assigned as an OTC NSAID or 

aspirin user or nonuser, and each would have a different set 

of parameter estimates from the logistic regression model 

using the same set of predictor variables.

analysis of potential bias
Selection bias occurs when cases and controls have dif-

ferent exposures to certain medication that may be due to 

differences in comorbidities, as well as contraindications 

for concomitant drug use. In particular, the use or nonuse of 

anticoagulants and antiplatelet agents could impact the risk of 

UGI bleeding. To investigate this, exposure to anticoagulants 

and antiplatelet agents were added (first combined and then 

separately) to the multivariable model.

Results
Data for 1,929,028 relevant adult patient encounters were 

available in the THAM database from January 1, 2007– 

December 31, 2011. Of these patients, 33,571 cases and 

335,710 controls were identified. Demographics are summa-

rized in Table 1. The mean age for matched cases and controls 

was 63.1 years, and more than 50% were female. The comor-

bidity index was significantly higher in the case group, as was 

the percentage of patients with prescriptions for proton pump 
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Table 2 Study groups based on current exposure to prescription 
duloxetine, nSaiDs, or aspirin

Study 
group

Medication  
exposure

Cases 
N=33,571 
n (%)

Controls 
N=335,710 
n (%)

1 none 25,688 (76.5) 262,627 (78.2)
2 Duloxetine only 320 (1.0) 3,604 (1.1)
3 nSaiDs or aspirin only 3,752 (13.1) 32,506 (9.7)
4 Duloxetine plus  

nSaiDs or aspirin
156 (0.5) 1,272 (0.4)

Abbreviations: NSAIDs, nonsteroidal anti-inflammatory drugs; N, total number of 
patients; n, subgroup number of patients.

inhibitors, and H2 inhibitors. There were significantly more 

anticoagulants and antiplatelet agents prescribed for controls 

compared with cases, suggesting a potential selection bias.

The distribution of cases and controls across medica-

tion exposure study groups is summarized in Table 2. The 

no exposure group (group 1) was comprised of .75% of 

patients identified as cases or controls. Within the duloxetine 

only group, most of the patients (∼60%) were prescribed 

60 mg/day. There was no significant difference in prescrip-

tion rates between cases and controls across the duloxetine 

dosage groups (P=0.76) (Table 3).

The frequencies of hospital procedures associated 

with UGI bleeding events in all cases and across doses of 

duloxetine in those cases exposed only to duloxetine are 

summarized in Table 4. Overall, the most frequent hospital 

procedure in the all-cases group was UGI surgery, followed 

by blood transfusion, and then endoscopy. Across the dulox-

etine dose groups, the frequencies of these procedures were 

lower and were not significantly different from the all-cases 

group. The mean length of hospital stay for cases treated with 

duloxetine across doses ranged from 3.3–4.4 days. In-hospital 

mortality for the index admission was ,1% for cases, and 

there were no deaths in the duloxetine dose groups. The 

30-day readmission rates for UGI bleeding were higher in 

the duloxetine dose groups as compared with the all-cases 

group (49.5% in the 60 mg group), although totals were 

low and statistical significance was not observed across the 

dose groups. There was no evidence that the higher doses 

of duloxetine were associated with an increased frequency 

or severity of UGI bleeding events.

The results of the primary analysis are shown in Figure 2. 

Concomitant exposure to duloxetine plus NSAIDs or aspirin 

was not associated with an increased risk for UGI bleeding 

compared to the risk with exposure to duloxetine only (adjusted 

OR =1.03; 95% CI: 0.94, 1.12). The adjusted RERI for UGI 

bleeding events with concurrent duloxetine and prescription 

NSAID or aspirin exposure was 0.35 (95% CI: -0.18, 0.72), 

which suggests that there was no interaction between these 

medications for an increased risk.

The adjusted ORs for UGI bleeding events for each expo-

sure group are shown in Figure 3. The OR for an increased 

risk of UGI bleeding was significant only for those patients 

with current exposure to NSAIDs or aspirin. None of the other 

exposure groups were associated with an increased risk.

The sensitivity analysis with simulated OTC NSAID and 

aspirin exposure did not reveal any changes in UGI bleeding 

risk for any of the exposure groups. The NSAIDs and aspirin 

group remained the only group associated with an increased 

risk (OR: 1.14, 95% CI: 1.12, 1.16).

Discussion
This population-based case-control study found no evidence 

that concomitant exposure to duloxetine and prescription 

NSAIDs or aspirin was associated with an increased risk 

of hospitalization due to UGI bleeding. In addition, RERI 

analyses found no evidence of an interaction between dulox-

etine and NSAIDs or aspirin for an increased risk for these 

events. These findings support other recent population-based, 

case-control studies, which also found no evidence of an 

interaction between SNRIs and NSAIDs for an increased risk 

of UGI bleeding.7,11,15 In addition, these results lend support 

to a retrospective analysis of safety data that also reported 

no increased risk associated with concomitant duloxetine 

and NSAIDs or aspirin use on the incidence of UGI bleed-

ing captured as adverse events across 55 clinical trials of 

duloxetine or that were reported in the US Food and Drug 

Administration Adverse Event System.17

The lack of an increased risk for UGI bleeding with 

concomitant use of duloxetine and NSAIDs or aspirin may 

be associated with controlling for confounding variables, 

such as age, sex, comorbidities associated with UGI bleed-

ing, and the use of other medications with known UGI 

effects. Other studies have shown a moderate interaction 

when NSAIDs were taken concomitantly with SSRIs3,5,9,10 or 

venlafaxine, an SNRI,10 although this remains controversial 

Table 3 Doses of duloxetine prescribed across cases and controls

Duloxetine dose  
mg/day#

Cases 
N=33,571 
n (%)

Controls 
N=335,710 
n (%)

,60 86 (26.9) 1,008 (28.0)
60 188 (58.8) 2,041 (56.6)
.60 46 (14.4) 555 (15.4)

Notes: #There was no significant difference between cases and controls in 
prescription rates across doses. (P=0.76).
Abbreviations: N, total number of patients; n, subgroup number of patients.
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due to residual confounding.5,9 However, studies with a 

larger sample size and more robust methodology controlling 

for residual confounding variables failed to show a risk of 

increased UGI bleeding,7,13 or that the risk was less than previ-

ously speculated.15 The number of cases receiving venlafax-

ine across these studies was small, and although duloxetine 

was included in one study, the number of cases exposed to 

duloxetine was too small to provide a risk estimate.10

Neither the duloxetine exposure group nor the duloxetine 

plus NSAID or aspirin group was associated with a statisti-

cally significant increased risk of UGI bleeding, and there 

was no evidence of a duloxetine dose effect. The NSAIDs and 

aspirin group was the only exposure group that consistently 

had a significantly higher risk of UGI bleeding. Furthermore, 

the sensitivity analysis that used simulated OTC NSAID 

and aspirin exposure did not impact any of the results when 

included in the model.

There are limitations to this study that should be discussed. 

In general, observational studies based on claims databases may 

have missing diagnoses, prescription claims do not guarantee 

treatment adherence, and dosage may be missing. In addition, 

medical billing codes used to indicate diagnoses and procedures 

are subject to nonclinical influences and can result in some 

misclassification bias. Also, the population of patients selected 

for one particular treatment over another may have different 

characteristics. Some of these differences can be measured 

(such as age), but some may be unknown or not measurable.

Although selection bias was noted in our study, further 

data exploration found no evidence of having an impact on 

the primary analysis related to duloxetine and NSAID use. 

OR <1.0
0.5 1

Duloxetine + NSAIDs + aspirin versus duloxetine only; OR =1.03 (0.94, 1.12)

1.5 2.0 2.5

Reduced risk Increased risk

OR >1.0

Figure 2 adjusted Or and 95% ci for concomitant exposure to duloxetine, nSaiDs, and aspirin was not associated with an increased risk for Ugi bleeding as compared 
with the risk from exposure to duloxetine only.
Abbreviations: OR, odds ratio; CI, confidence interval; NSAIDs, nonsteroidal anti-inflammatory drugs; UGI, upper gastrointestinal; vs, versus.

Table 4 Ugi events across all cases and each dose of duloxetine in the duloxetineonly exposure group

UGI event All cases# 
N=33,571 
n (%)

Duloxetine  
,60 mg/day 
N=86 
n (%)

Duloxetine  
60 mg/day 
N=188 
n (%)

Duloxetine  
.60 mg/day 
N=46 
n (%)

P-value (3×2 chi- 
square)

P-value 
trend 
analysis

Ugi surgical procedure 18,257 (54.4) 36 (41.7) 93 (49.5) 25 (54.4) 0.33 0.14
Blood transfusion 4,962 (14.8) 6 (7.0) 23 (12.2) 6 (13.0) 0.38 0.21
endoscopy 3,343 (10.0) 6 (7.0) 13 (6.9) 1 (2.2) 0.46 0.36
Hospital stay in days, mean (SD) 4.46 (5.6) 4.38 (5.7) 3.95 (3.4) 3.26 (2.1) 0.32 0.45
readmission for Ugi bleed  
within 30 days of discharge

1,295 (3.9) 36 (41.9) 93 (49.5) 25 (54.4) 0.33 0.21

Note: #There was no significant difference between cases and controls across dosage groups.
Abbreviations: UGI, upper gastrointestinal; SD, standard deviation; N, total number of patients; n, subgroup number of patients.
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Lack of information on NSAID/aspirin treatment duration and 

dosage may have biased the outcomes, because dosage has 

been reported to be associated with risk of UGI bleeds.29

Also, there may be incomplete encounter histories for 

patients selected for the study, because some treatments may not 

have been captured within the data set. For example, relevant 

missing data include OTC medication exposure and noncovered 

treatment (eg, alternative medicine). However, the sensitivity 

analysis simulating OTC NSAID and aspirin use addressed 

the former with some inherent caveats. Nonetheless, research 

utilizing these databases provides an opportunity to expand 

pharmacovigilance beyond the confines of clinical trials.30

In summary, there was no evidence of an increased risk 

for UGI bleeds when duloxetine was taken with prescription 

NSAIDs or aspirin. There was also no evidence of an interac-

tion between duloxetine and prescription NSAIDs or aspirin 

for an increased risk of these events. In addition, higher doses 

of duloxetine were not associated with increased frequency 

or severity of UGI bleeding.
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