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ABSTRACT
Background and purpose  Depression is common after 
stroke and is often treated with antidepressant medications 
(AD). ADs have also been hypothesised to improve stroke 
recovery, although recent randomised trials were neutral. 
We investigated the patterns of in-hospital AD initiation 
after ischaemic stroke and association with clinical and 
readmission outcomes.
Methods  All Medicare fee-for-service beneficiaries 
aged 65 or older hospitalised for ischaemic stroke in 
participating Get With The Guidelines-Stroke hospitals 
between April and December 2014 were eligible for this 
analysis. Outcome measures included days alive and not 
in a healthcare institution (home time), all-cause mortality 
and readmission within 1-year postdischarge. Propensity 
score (PS)-adjusted logistic regression models were used 
to evaluate the associations between AD use and each 
outcome measure. We also compared outcomes in patients 
prescribed selective serotonin reuptake inhibitors (SSRIs) 
AD versus those prescribed non-SSRI ADs.
Results  Of 21 805 AD naïve patients included in 
this analysis, 1835 (8.4%) were started on an AD at 
discharge. Patients started on an AD had higher rates of 
depression and prior ischaemic stroke, presented with 
higher admission National Institutes of Health Stroke 
Scale score and were less likely to be discharged home. 
Similarly, patients started on an SSRI had lower rates of 
discharge to home. Adjusting for stroke severity, patients 
started on an AD had worse all-cause mortality, all-cause 
readmission, major adverse cardiac events, readmission 
for depression and decreased home-time. However, AD use 
was also associated with an increased risk for the sepsis, a 
falsification endpoint, suggesting the presence of residual 
confounding.
Conclusions  Patients with ischaemic stroke initiated on 
AD therapy are at increased risk of poor clinical outcomes 
and readmission even after PS adjustment, suggesting 
that poststroke depression requiring medication is a poor 
prognostic sign. Further research is needed to explore the 
reasons why depression is associated with worse outcome, 
and whether AD treatment modifies this risk or not.

INTRODUCTION
Depression is a common complication of 
stroke that is associated with poor functional 
outcomes and increased mortality.1–4 The 

use of antidepressant medications (ADs) 
to treat poststroke depression, therefore, 
holds potential to improve neuropsychi-
atric outcomes.5 6 Beyond the treatment of 
poststroke depression, ADs have also been 
hypothesised to improve stroke functional 
recovery, but without definitive evidence 
so far from clinical trials. In animal models 
of stroke, ADs attenuate infarct growth, 
promote neurogenesis and have neuropro-
tective effects.7–11 Early-stage clinical investi-
gations of acute and chronic stroke patients 
treated with selective serotonin reuptake 
inhibitors (SSRIs) have also shown favour-
able associations with neuroplasticity and 
motor recovery.12–16 Larger scale clinical 
trials investigating SSRIs for improving post-
stroke functional outcomes, including three 
phase 3 randomised controlled trials of 
fluoxetine after ischaemic or haemorrhagic 
stroke (FOCUS, EFFECTS and AFFINITY), 
however, showed fluoxetine treatment was 
associated with increased risk of fractures and 
no improvement of functional outcomes.17–19 
The results of these large, randomised 
controlled trials suggest that SSRI treat-
ment does not significantly improve func-
tional outcomes poststroke. If ADs improve 
neuropsychiatric outcomes after ischaemic 
stroke, however, then they may be associated 
with better discharge and clinical outcomes 
including lower risk of hospital readmission.

We have previously shown using a local Get 
With The Guidelines-Stroke (GWTG-Stroke) 
Registry that AD or SSRI use prior to hospi-
talisation for ischaemic stroke was associated 
with lower rates of discharge to home despite 
no difference in admission stroke severity.20 
In this study, we investigated national patterns 
of AD prescription on discharge and the asso-
ciation between ADs with long-term outcomes 
at 1-year poststroke.
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METHODS
Study population
All data and materials used for this analysis are available 
from the GWTG-Stroke Registry. Data collection and case 
ascertainment from the national GWTG-Stroke Registry 
have been described previously.21 22 In brief, all patients 
aged 65 or older enrolled in a fully participating GWTG-
Stroke hospital with a final clinical diagnosis of ischaemic 
stroke, discharged between April and December 2014, 
and linked to Centers for Medicare & Medicaid Services 
inpatient data were eligible for inclusion in this analysis. 
Patients were excluded from this analysis if they met any 
of the following criteria: (1) fee for service ineligible 
at discharge; (2) discharged to hospice or left against 
medical advice; (3) in-hospital death; (4) discharge AD 
not documented and (5) any contraindications to AD use 
(figure 1).

Variables of interest
AD and SSRI use were classified from medication reconcil-
iation data review of preadmission and hospital discharge 
medications. Patients were assigned to the AD group if 
they were taking any ADs regardless of the indication. 
SSRI use was defined if any of following medications were 
noted: citalopram, escitalopram, fluoxetine, paroxetine 
and sertraline. All other AD therapy was defined as non-
SSRI ADs. AD and SSRI naïve patients were defined as 
those with no AD or SSRI on preadmission medication 
list and new AD or SSRI on hospital discharge.

Patient demographics and socioeconomic measures, 
including age, sex, race and insurance status, were 
recorded (see online supplemental materials for details). 
Medical history was obtained from medical records 
including depression, prior ischaemic stroke or transient 
ischaemic attack (TIA), diabetes, coronary artery disease, 
atrial fibrillation, heart failure, hypertension, tobacco use 
and peripheral vascular disease. On presentation, details 
of stroke severity (National Institutes of Health (NIH) 
Stroke Scale, National Institutes of Health Stroke Scale 
(NIHSS), ambulatory status, emergency medical services 
transport, time of arrival, time from ischaemic stroke 
onset to arrival and prior AD use were recorded. The vari-
ables recorded on discharge included ambulatory status, 
discharge disposition and discharge medications. Most 
variables were missing in less than 3% of patients, except 
for the following: NIHSS (14.8%), ambulatory status at 
admission (25.5%) and ambulatory status at discharge 
(3.4%). See online supplemental table S1 for details of 
how missing data were handled for each variable.

Outcomes/endpoints
The primary outcome was the total number of days spent 
alive and outside of a hospital, skilled nursing facility 
or inpatient rehabilitation facility within 1 year since 
discharge (home time). Dates of hospital discharge 
and readmission were ascertained from the inpatient 
institutional claims. Secondary outcomes included all-
cause mortality, major adverse cardiac events (MACE, a 

composite endpoint of all-cause mortality, cardiovascular 
(CV) and stroke readmissions) and readmission for: all-
cause, ischaemic stroke/TIA, CV, non-CV, and depression 
1-year postdischarge (see online supplemental materials 
for details).

Statistical analysis
The respective distributions of baseline characteristics 
among AD/SSRI naïve patients receiving (1) any AD 
versus no AD, and (2) SSRI vs non-SSRI were compared. 
Categorical variables were represented as proportions and 
continuous variables as mean±SD. Differences between 
groups were evaluated using χ2 tests for categorical varia-
bles and Kruskal-Wallis tests for continuous variables.

Because patients who receive AD may differ from those 
who do not on important baseline and clinical charac-
teristics that may affect the likelihood of adverse events, 
an overlap weighting method was used to create compa-
rable groups. First, a logistic regression model was used 
to assign a probability of treatment selection to each 
patient based on the distribution of a defined set of vari-
ables, including age, race, sex, insurance status, medical 
history (depression, ischaemic stroke, TIA, diabetes 
mellitus, coronary artery disease, atrial fibrillation, heart 
failure, hypertension, peripheral vascular disease, carotid 

Figure 1  Inclusion/exclusion criteria. AD, antidepressant; 
FFS, fee for service; GWTG, get with the guidelines.

 on M
ay 7, 2025 by guest. P

rotected by copyright.
http://svn.bm

j.com
/

S
troke V

asc N
eurol: first published as 10.1136/svn-2020-000691 on 1 F

ebruary 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/svn-2020-000691
https://dx.doi.org/10.1136/svn-2020-000691
https://dx.doi.org/10.1136/svn-2020-000691
http://svn.bmj.com/


� 3Etherton MR, et al. Stroke & Vascular Neurology 2021;0. doi:10.1136/svn-2020-000691

Open access

Table 1  Baseline characteristics by discharge AD use in AD naïve stroke patients (N=21 805)

Variable

Overall AD yes AD no

P valueN=21 805 N=1835 N=19 970

Demographics

Age 79 (72–86) 78 (71–85) 79 (72–86) <0.001

Gender <0.001

 � Female 54.43 61.36 53.80

 � Male 45.57 38.64 46.20

Race/ethnicity 0.002

 � White 79.60 83.26 79.26

 � Black 11.80 9.71 12.00

 � Hispanic (any race) 3.84 3.22 3.90

 � Asian 1.92 1.31 1.97

 � Other (includes UTD) 2.84 2.51 2.87

Insurance status 0.728

 � Self pay/no insurance 0.37 0.28 0.38

 � Medicare 53.32 52.29 53.42

 � Medicaid 6.72 6.95 6.70

 � Private/VA/champus/other 39.59 40.49 39.50

Medical history

Depression 4.74 17.71 3.55 <0.001

Atrial fibrillation/flutter 23.64 23.00 23.70 0.497

Stroke 24.25 26.65 24.03 0.012

TIA 10.28 10.63 10.25 0.612

Coronary artery disease/prior MI 29.97 29.81 29.99 0.874

Carotid stenosis 4.51 4.85 4.48 0.467

Diabetes mellitus 33.07 34.99 32.90 0.069

Peripheral vascular disease 5.60 6.16 5.54 0.273

Hypertension 81.01 82.40 80.89 0.114

Smoker 10.13 11.34 10.02 0.074

Dyslipidaemia 51.06 51.72 51.00 0.559

Heart failure 10.11 10.35 10.09 0.715

Renal insufficiency 8.81 8.23 8.86 0.362

Medications prior to admission

Antiplatelets 57.39 59.34 57.21 0.09

Anticoagulants 23.84 23.76 23.84 0.951

Antihypertensives 76.11 76.13 76.10 0.980

Cholesterol reducers 48.84 50.52 48.69 0.134

Diabetic medications 26.61 27.55 26.52 0.341

Presentation

EMS arrival 51.24 53.55 51.03 0.042

On time arrival (non-holiday, M-F 7a-6p) 50.03 48.03 50.21 0.074

Onset to arrival times (min) 225 (79–606) 243.5 (98–600.5) 224 (77–606) 0.006

Onset to arrival times (min) 0.001

 � ≥241 48.15 50.27 47.95

 � ≥120 and <241 17.03 19.60 16.79

 � <120 34.82 30.13 35.26

Initial NIHSS 3 (1–8) 5 (2–11) 3 (1–8) <0.001

Initial NIHSS <0.001

Continued
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stenosis, dyslipidaemia and smoking), EMS transport, 
on-hour arrival and ambulatory status prior to ischaemic 
stroke admission. The binary outcome for the selection 
model was whether the patient received AD treatment 
(yes/no). Next, each subject was weighted by the overlap 
weights, calculated as the probability of being assigned 
to the opposite treatment group, resulting in a pseudo-
randomisation of patients to each treatment. Following 
the weighting step, the primary and secondary endpoints 
were compared between AD and SSRI treatment groups. 
The unadjusted associations of AD or SSRI use with all-
cause mortality, all-cause readmission, CV readmission, 
depression-related admission and stroke/TIA readmis-
sion were examined using a Cox proportional hazards 
model. Adjusted event rates were estimated using the 
same model with overlap weights. Differences in home 
time were examined using unadjusted negative bino-
mial model with hospital-specific random intercepts, and 
then with overlap weights adjustment. Modelling was 
subsequently repeated for the following clinically rele-
vant subgroups: age (<80 vs ≥80), sex (male vs female), 
race (white vs non-white), NIHSS (≤4 vs >4) and medical 

history of depression. To evaluate the potential for 
residual confounding after multivariable adjustment, we 
investigated the association between AD use at discharge 
and a falsification endpoint, readmission for sepsis.

Kaplan-Meier curves were then constructed for all-
cause mortality at 1 year following the index hospitalisa-
tion for patients prescribed an AD at hospital discharge. 
Log-rank tests were used to examine differences in 
mortality between AD treatment groups. For the readmis-
sion endpoints, the incidence at 1 year based on estimates 
from the cumulative incidence function was calculated 
and the Gray test was used to test for differences between 
groups for these outcomes.

RESULTS
After excluding patients without prior AD use docu-
mented or those on any AD prior to admission, 21 805 AD 
naïve patients from 999 hospitals were included in this 
analysis. Patients prescribed an AD at discharge (N=1835) 
were younger, more likely to be female and white, have 
higher rates of medical history of depression and prior 

Variable

Overall AD yes AD no

P valueN=21 805 N=1835 N=19 970

 � ≥15 11.79 15.83 11.41

 � ≥6 and <15 23.95 30.41 23.35

 � <6 64.26 53.75 65.24

Recorded initial NIHSS score 85.64 87.08 85.50 0.065

Ambulatory status at admission <0.001

 � Able to ambulate independently 38.94 28.09 39.90

 � With assistance from person 31.80 32.76 31.72

 � Unable to ambulate 29.26 39.16 28.38

Stroke symptoms resolved at time of presentation 9.32 7.32 9.51 0.01

Discharge

Ambulatory status at discharge <0.001

 � Able to ambulate independently 49.55 35.63 50.83

 � With assistance from person 37.63 45.89 36.87

 � Unable to ambulate 12.82 18.49 12.30

Discharge destination <0.001

 � Home 45.54 30.63 46.91

 � Inpatient rehabilitation facility 28.08 34.01 27.54

 � Skilled nursing facility 24.68 33.46 23.88

 � Other healthcare facility 1.70 1.91 1.68

Antihypertensives 88.61 91.63 88.34 <0.001

Antithrombotics 96.23 96.29 96.23 0.247

Antiplatelets 87.46 87.44 87.47 0.971

Aspirin 72.15 72.55 72.12 0.697

Anticoagulants 30.53 32.20 30.38 0.111

Bold denotes statistically significant p value < 0.05.
AD, antidepressant; EMS, emergency medical services; MI, myocardial infarction; NIHSS, National Institutes of Health Stroke Scale; TIA, transient 
ischaemic attack; UTD, unable to determine; VA, veterans affairs.

Table 1  Continued
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ischaemic stroke, and present at later time from onset 
with higher admission NIHSS and reduced ability to 
ambulate compared with the no AD group (N=19 970, 
table 1).

On discharge, the group started on an AD were less 
likely to be ambulatory or discharged home. Of those 
patients started on a SSRI (N=377), the SSRI group was 
also younger but had no difference in admission NIHSS 
or ambulatory status compared with the no SSRI group 
(online supplemental table S2). Patients started on a SSRI 
were more likely to ambulate independently at discharge 
and also had lower rates of discharge to home.O
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Figure 2  Cumulative incidence plots for 1-year follow-up 
outcomes in AD naïve patients for (A) 1-year mortality; (B) 
1-year MACE and (C) 1-year all-cause readmission. AD, 
antidepressant; MACE, major adverse cardiac events.
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To create comparable AD treatment groups, we employed 
an overlap-weight-adjusted propensity model for the prob-
ability of being started on an AD. After overlap weighting, 
the propensity score distributions of being on an AD in the 
two treatment groups showed sufficient overlap, and all 
model adjustment variables were balanced as indicated by 
the small postweighting standardised differences (online 
supplemental figure S1 and S2).

After overlap weight adjustment, AD initiation among 
AD naïve patients was associated with shorter home time 
and worse clinical outcomes at 1 year, including: all-cause 
mortality, all-cause readmission, MACE and readmis-
sion for depression or non-CV reasons (table 2, figure 2, 
online supplemental figure S3). Notably, no difference 
was observed in stroke/TIA or CV readmissions between 
the AD and no AD groups (table 2, figure 3).

In contrast, in the SSRI subgroup, rates of readmission 
for stroke/TIA were reduced in the population started 
on an SSRI as compared with the no SSRI group, whereas 
no difference was observed in rates of all-cause mortality 
or other readmissions (online supplemental table S3). 
However, AD use was also associated with the falsification 
endpoint, readmission for sepsis, suggesting the presence 
of residual confounding after adjustment.

Lastly, we examined the heterogeneity of the AD treat-
ment effect across prespecified subgroups including age, 
sex, race, mild stroke and patients with medical history of 
depression (table 3, online supplemental table S4).

Adjusting for stroke severity, patients with mild stroke 
started on an AD were at increased risk of all-cause 
mortality, readmission, MACE and non-CV readmission 

compared with the no AD group. Among patients without 
a prestroke history of depression, starting an AD was also 
associated with worse clinical outcomes at 1 year (online 
supplemental table S4).

DISCUSSION
In this analysis from a national registry of inpatient 
ischaemic stroke patients, we observe that approximately 
1 in 12 patients with ischaemic stroke were newly initiated 
on an AD and these patients are a clinically vulnerable 
population at higher risk for poor clinical outcomes and 
readmissions. Despite adjusting for stroke severity and 
other comorbidities, patients started on an AD during 
their index ischaemic stroke hospitalisation had decreased 
home time and increased all-cause mortality and non-
stroke readmissions, but no difference in stroke or TIA 
readmission up to 1-year postdischarge. Additionally, the 
association between AD use and a falsification endpoint, 
readmission for sepsis, persisted even after adjustment, 
suggesting the presence of residual confounding.

Our findings suggest that patients with ischaemic stroke 
initiated on an AD during their index hospitalisation are 
at increased risk for poor clinical outcomes, in particular 
increased mortality and non-CV readmission but not CV 
or ischaemic stroke/TIA readmission. In part, this obser-
vation may be due to the increased admission NIHSS 
score and higher rates of premorbid depression in the 
AD group. The subsequent subgroup analysis, however, 
provides additional insight into these findings as we 
observed that patients with mild ischaemic stroke severity 

Figure 3  Cumulative incidence plots for 1-year follow-up readmission outcomes in AD naïve patients for (A) cardiovascular 
readmission; (B) non-cardiovascular readmission; (C) IS/TIA readmission and (D) depression readmission. AD, antidepressant; 
CV, cardiovascular; IS, ischaemic attack; TIA, transient ischaemic attack.
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Table 3  AD use and clinical outcomes at 1-year post-IS discharge by subgroups

Outcomes at one year

Unadjusted Weight adjusted NIHSS weight adjusted

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

All-cause mortality

 �  0.3 0.615 0.661

 � Age ≥80 years 1.32 (1.18 to 1.48) <0.001 1.28 (1.14 to 1.43) <0.001 1.20 (1.06 to 1.36) 0.005

 � Age <80 years 1.46 (1.25 to 1.71) <0.001 1.34 (1.14 to 1.58) <0.001 1.26 (1.06 to 1.50) 0.01

 �  0.826 0.674 0.697

 � Female 1.32 (1.17 to 1.49) <0.001 1.31 (1.15 to 1.48) <0.001 1.23 (1.08 to 1.40) 0.002

 � Male 1.29 (1.11 to 1.50) <0.001 1.25 (1.08 to 1.46) 0.004 1.18 (1.00 to 1.39) 0.057

 �  0.266 0.2934 0.348

 � White 1.29 (1.16 to 1.43) <0.001 1.25 (1.13 to 1.39) <0.001 1.18 (1.06 to 1.32) 0.003

 � Non-white 1.48 (1.19 to 1.85) <0.001 1.44 (1.15 to 1.80) 0.002 1.34 (1.06 to 1.71) 0.016

 �  0.004 0.007 0.006

 � NIHSS >4 1.08 (0.95 to 1.22) 0.237 1.08 (0.95 to 1.22) 0.258 1.08 (0.95 to 1.23) 0.221

 � NIHSS ≤4 1.47 (1.24 to 1.73) <0.001 1.44 (1.21 to 1.71) <0.001 1.46 (1.23 to 1.73) <0.001

 �  0.021 0.016 0.008

History of depression Yes 0.96 (0.73 to 1.27) 0.794 0.94 (0.72 to 1.24) 0.685 0.84 (0.63 to 1.13) 0.254

History of depression No 1.36 (1.23 to 1.49) <0.001 1.35 (1.22 to 1.49) <0.001 1.28 (1.15 to 1.43) <0.001

All-cause readmission

 �  0.482 0.685 0.763

 � Age ≥80 years 1.20 (1.09 to 1.32) <0.001 1.17 (1.06 to 1.29) 0.002 1.14 (1.03 to 1.27) 0.011

 � Age <80 years 1.27 (1.14 to 1.40) <0.001 1.21 (1.09 to 1.34) <0.001 1.17 (1.05 to 1.31) 0.005

 �  0.682 0.613 0.864

 � Female 1.20 (1.10 to 1.31) <0.001 1.17 (1.07 to 1.28) <0.001 1.15 (1.05 to 1.26) 0.004

 � Male 1.24 (1.12 to 1.37) <0.001 1.21 (1.09 to 1.35) <0.001 1.16 (1.04 to 1.30) 0.007

 �  0.439 0.526 0.396

 � White 1.21 (1.13 to 1.30) <0.001 1.17 (1.09 to 1.26) <0.001 1.14 (1.06 to 1.23) <0.001

 � Non-white 1.30 (1.11 to 1.52) 0.001 1.24 (1.06 to 1.46) 0.009 1.24 (1.04 to 1.47) 0.016

 �  0.104 0.234 0.226

 � NIHSS >4 1.11 (1.01 to 1.22) 0.033 1.10 (1.00 to 1.21) 0.058 1.10 (1.00 to 1.21) 0.045

 � NIHSS ≤4 1.25 (1.12 to 1.39) <0.001 1.20 (1.08 to 1.34) 0.001 1.21 (1.08 to 1.35) <0.001

 �  0.011 0.008 0.016

History of depression yes 0.96 (0.80 to 1.16) 0.692 0.94 (0.79 to 1.13) 0.542 0.92 (0.76 to 1.12) 0.412

History of depression no 1.24 (1.15 to 1.33) <0.001 1.23 (1.14 to 1.32) <0.001 1.20 (1.11 to 1.29) <0.001

MACE

 �  0.522 0.722 0.829

 � Age ≥80 years 1.17 (1.06 to 1.29) 0.002 1.16 (1.05 to 1.28) 0.004 1.10 (0.99 to 1.23) 0.074

 � Age <80years 1.23 (1.09 to 1.39) <0.001 1.19 (1.05 to 1.34) 0.005 1.12 (0.99 to 1.28) 0.076

 �  0.969 0.945 0.887

 � Female 1.17 (1.06 to 1.30) 0.001 1.17 (1.06 to 1.29) 0.003 1.12 (1.00 to 1.24) 0.043

 � Male 1.18 (1.05 to 1.32) 0.005 1.16 (1.03 to 1.31) 0.011 1.10 (0.97 to 1.25) 0.139

 �  0.557 0.568 0.684

 � White 1.17 (1.08 to 1.27) <0.001 1.15 (1.06 to 1.25) <0.001 1.10 (1.01 to 1.20) 0.026

 � Non-white 1.24 (1.04 to 1.48) 0.018 1.22 (1.02 to 1.47) 0.031 1.15 (0.95 to 1.39) 0.146

 �  0.008 0.022 0.021

 � NIHSS >4 1.00 (0.90 to 1.11) 0.955 1.01 (0.91 to 1.12) 0.871 1.01 (0.91 to 1.13) 0.805

Continued
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and those without a prestroke diagnosis of depression 
started on an AD were also at increased risk of all-cause 
mortality and readmission. These observations in patients 
with minor stroke or no history of depression, suggest the 
possibility of unmeasured confounders that potentially 
influence the clinical decision making for initiation of an 
AD. We pursued propensity model analysis to account for 
preselected clinically relevant factors for AD treatment, 
including NIHSS. Unfortunately, the model still suggested 
that both the non-treated and AD treated groups had low 
overall chances of being prescribed an AD. The positive 
association with a falsification endpoint also suggests the 
presence of unmeasured confounders for AD initiation 
in this patient cohort. Overall these findings underscore 
the importance of recognising that patients started on an 
AD during their ischaemic stroke hospitalisation are high 
risk for early mortality and non-CV readmission and, as a 
result, increased attention should be paid to transitions of 
care and preventative medicine in this patient population.

The underlying explanation for why patients initi-
ated on an AD during their index ischaemic stroke 
hospitalisation would have worse clinical outcomes and 
readmissions is less clear, and should be the subject of 
future research. The large, randomised controlled trials, 
FOCUS, EFFECTS and AFFINITY, demonstrated that 
fluoxetine after ischaemic or haemorrhagic stroke did 
not significantly improve functional outcomes but was 
associated with excess bone fracture risk (1%), which 
could possibly contribute to the increased risk of non-CV 
readmissions.18 19 A propensity score match analysis 
of a Danish Stroke Registry observed reduced 30-day 
mortality in patients started on an AD during the acute 
hospitalisation, however, this was a shorter time period of 
follow-up without additional data on readmission rates.23 
The observation that patients without a diagnosis of 
depression or with mild stroke that were started on an AD 
had worse clinical outcomes suggests unmeasured factors 
that may predispose to poor outcomes. Further empha-
sising that patients with ischaemic stroke started on an 
AD during their hospitalisation are high risk, we observed 
this group to have higher rates of readmission for sepsis. 
One possible explanation for the observed worse clin-
ical outcomes in this cohort may be clinical suspicion for 
poststroke depression as the indication for AD initiation. 

Poststroke depression occurs in up to one in three of 
patients with stroke and is associated with poor functional 
outcomes and increased mortality.2 3 24–26 Compounding 
this issue, poststroke depression has also been shown to 
influence participation in rehabilitation activities27 28 and 
increase inpatient utilisation times.29 Along these lines, 
patients started on an AD in our analysis had higher like-
lihood of a readmission for depression.

There are several strengths of our study. First, this 
was a large-scale analysis of national AD/SSRI initiation 
restricted to patients with ischaemic stroke with detailed 
clinical outcomes and readmission endpoints. Second, 
as compared with clinical trial databases, analysis of the 
GWTG-Stroke Registry provides insight into the real-world 
practice patterns for AD/SSRI treatment of patients with 
ischaemic stroke. Third, unlike other studies which were 
restricted to individual AD/SSRI agents or antidepressant 
classes in combined haemorrhagic and ischaemic popula-
tions, our analysis explored all ADs and SSRIs exclusively 
in patients with ischaemic stroke who have a more homo-
geneous distribution of outcomes as opposed to a cohort 
of both ischaemic and haemorrhagic stroke subtypes.

There are several important considerations regarding the 
results of this study. First, this was a retrospective analysis of a 
national registry during a finite time period, which may limit 
the overall generalisability. However, the large patient popu-
lation and diverse clinical settings mitigates these concerns 
somewhat as they highlight the broad patient population 
included in this analysis. Second, information on the indica-
tion, dose, duration or adherence to AD/SSRI treatment is 
lacking, which holds potential to provide further insight into 
the underlying nature of our observations. Future studies 
further exploring the indication for AD initiation and the 
relationship of AD dose and duration in relation to post-
stroke outcomes are necessary. Lastly, direct information on 
rates of poststroke depression is not available in this analysis. 
As a surrogate, however, the information on readmission for 
depression indirectly addresses this limitation.

CONCLUSIONS
Among patients hospitalised with acute ischaemic stroke, 
8.4% were newly started on an AD during their stroke 
hospitalisation and these patients were at risk for higher 

Outcomes at one year

Unadjusted Weight adjusted NIHSS weight adjusted

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

 � NIHSS ≤4 1.25 (1.11 to 1.41) <0.001 1.23 (1.08 to 1.39) 0.001 1.24 (1.09 to 1.40) <0.001

 �  0.038 0.027 0.037

History of depression yes 0.96 (0.78 to 1.18) 0.689 0.94 (0.76 to 1.16) 0.552 0.89 (0.71 to 1.11) 0.302

History of depression no 1.21 (1.12 to 1.31) <0.001 1.21 (1.12 to 1.31) <0.001 1.15 (1.06 to 1.25) 0.001

Italics denotes p value for the interaction of AD use and outcomes between subgroups.
Bold denotes statistically significant p value < 0.05.
AD, antidepressant; CV, cardiovascular; IS, ischaemic stroke; MACE, major adverse cardiac events; NIHSS, National Institutes of Health 
Stroke Scale.

Table 3  Continued
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mortality and readmission for non-stroke related causes. 
These findings suggest that the decision to start an 
ischaemic stroke patient on an AD identifies patients at 
risk for poor clinical outcomes, even after controlling for 
differences in stroke severity.
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