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Abstract

Depression commonly coexists with cardiovascular disease (CVD) and worsens
prognosis, yet uncertainty persists about the efficacy and cardiovascular safety
of antidepressants in cardiac populations. Following PRISMA 2020 guidelines,
we systematically reviewed randomized controlled trials (RCTs) in English that
contained Food and Drug Administration-approved antidepressant with at least
one cardiovascular outcome (primary, secondary, or safety). Dual screening,
extraction, and outcome-level risk of bias (RoB 2) were performed, and certainty
was graded with GRADE. Heterogeneity in outcomes precluded meta-analysis and
was summarized qualitatively. Seven RCTs (N = 3,512; mean age 58-67 years) met
criteria. Results showed that selective serotonin reuptake inhibitors (SSRI) were CVD-
neutral versus placebo/usual care, no excess in major adverse cardiovascular events
(MACE), arrhythmia, QTc prolongation, or mortality. Antidepressant efficacy results
were mixed with sertraline not outperforming placebo in heart failure, whereas
escitalopram prevented incident depression post-acute coronary syndrome. A head-
to-head trial showed that nortriptyline had more cardiac adverse events than
paroxetine, supporting avoidance of tricyclics in ischemic heart disease. Integrated
models showed dual benefits where older adults markedly improved depression
and tripled hypertension control and those without baseline CVD had reduced long-
term myocardial infarction or stroke. Overall, GRADE certainty score was higher for
SSRI cardiovascular safety than for antidepressant efficacy, limited by modest sample
sizes, outcome heterogeneity, and short follow-up. SSRIs appear cardiologically safe
in adults with CVD in short term, tricyclics should generally be avoided, and early,
collaborative depression care may yield cardiometabolic benefits, especially before
overt CVD. Finally, large, longer-term RCTs with prespecified MACE and bleeding/QTc
endpoints are needed to refine efficacy estimates.

Keywords: Depression; Cardiovascular disease; Comorbidity; Antidepressants; Selective
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1. Introduction

Depression and cardiovascular disease (CVD) are
leading contributors to the global burden of disability
and mortality, and their coexistence is both common and
clinically consequential. Epidemiologic studies estimate
that 20-30% of patients with ischemic heart disease
(IHD) or heart failure (HF) meet diagnostic criteria
for major depression (MD), a prevalence 2 to 3 times
higher than in the general population."” Depression in
CVD is not only a marker of psychological distress but
also a prognostic factor. Meta-analyses demonstrate that
comorbid depression is associated with a two-fold increase
in recurrent CV events and mortality."* This bidirectional
association is supported by longitudinal data showing that
depression predicts incident CVD in otherwise healthy
individuals,*” while new CVD diagnoses frequently
precipitate depressive syndromes and are associated with
increased mortality.> Given the global prevalence of both
conditions, clarifying optimal management of depression
in cardiac populations is a pressing clinical and public
health priority.

The frequent co-occurrence of depression and
CVD is underpinned by overlapping biological and
behavioral mechanisms that constitute the brain-heart
axis. Autonomic dysregulation, characterized by reduced
heart rate variability and sympathetic predominance, is
common to both depression and adverse cardiac outcomes
and contributes to arrhythmogenesis and sudden cardiac
death.®’

Chronic inflammation represents another shared
pathway, with elevated C-reactive protein, interleukin-6,
and tumor necrosis factor-a detected in both depressive
disorders and atherosclerosis.'®!* Dysregulation of the
hypothalamic-pituitary-adrenal (HPA) axis further
links the two conditions: persistent hypercortisolemia
promotes insulin resistance, hypertension, and
endothelial dysfunction, thereby worsening CVD
prognosis.*'* Platelet activation also plays a role, as
heightened platelet reactivity in depressed patients
may increase thrombotic risk.”” Together, these shared
pathophysiological mechanisms explain why depression
is associated with worse cardiovascular outcomes and
why interventions targeting depression may exert
downstream CVD effects.

Pharmacotherapy in these patients have also historically
raised safety concerns, often do not have prespecified
endpoints which limit interpretability, and have produced
heterogeneous findings.'® Tricyclic antidepressants (TCA),
once widely used, are associated with negative inotropic
effects, conduction abnormalities, and arrhythmias,
making them unsuitable for patients with coronary

heart disease (CHD).!'® Selective serotonin reuptake
inhibitors (SSRIs) are now the preferred pharmacologic
option, having demonstrated safer CVD profiles in both
observational studies and clinical trials."”'®* However,
several mechanistic concerns remain. By inhibiting platelet
serotonin uptake, SSRIs reduce aggregation and may
increase bleeding risk, particularly in patients receiving
aspirin or anticoagulants.*?* QT interval corrected for
heart rate (QTc) prolongation has also been reported
with agents such as citalopram and escitalopram, raising
the possibility of proarrhythmia in susceptible patients.*!
Furthermore, the frequent use of multiple medications in
cardiac populations introduces risks of pharmacokinetic
and pharmacodynamic drug-drug interactions. Beyond
pharmacotherapy, integrated and collaborative care
models incorporating psychosocial support, behavioral
modification, and care coordination have emerged as
promising strategies. Such interventions may yield dual
benefits by simultaneously improving depression and
modifying CVD risk factors.”»*

Despite the strong rationale for treating depression in
CVD, optimal treatment strategies in these populations
remain unclear. Clarifying the benefit-risk balance of
antidepressant therapy is essential for clinicians managing
patients with complex comorbidity, especially as modern
collaborative-care models increasingly integrate mental
health treatment within cardiology settings. Given the
clinical importance of this comorbidity and the potential
for antidepressants to influence both psychiatric and
CVD trajectories, this systematic review highlights the
need for an updated randomized controlled trials (RCT)-
only synthesis focused specifically on Food and Drug
Administration (FDA)-approved antidepressants and
clinically meaningful cardiovascular outcomes, while
also considering the contribution of integrated care
approaches.

2. Methods
2.1. Protocol and reporting

This review was conducted in accordance with the
PRISMA 2020 guidelines.** Screening, data extraction, and
risk-of-bias assessment were performed using Covidence
systematic review software by three reviewers (A.H., A.A.,
and K.V.).»

2.2. Eligibility criteria

This systematic review was based on RCTs, focusing on
participants with CVD or at elevated CVD risk. Elevated
CVD risk was defined as the presence of established risk
factors, such as hypertension, diabetes, hyperlipidemia, and
smoking, that increase the likelihood but do not yet meet
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criteria for clinical CVD. Interventions included an FDA-
approved antidepressant. Eligible comparators included
placebo, usual care, or an active antidepressant comparator.
Trials were eligible if they reported any cardiovascular
outcome as a prespecified primary or secondary outcome, or
as a safety endpoint. Exclusions included non-randomized
designs, non-English, not peer reviewed, no full text, trials
without an FDA-approved antidepressant, or mechanistic
studies without clinical outcomes.

2.3. Information sources and search strategy

Online databases including MEDLINE/PubMed, Embase,
PsycINFO, Scopus, Web of Science Core Collection,
Cochrane Central Register of Controlled Trials (CENTRAL),
and the Cochrane Library were used from inception to
August 15, 2025. A librarian-vetted strategy was applied
using the terms: (antidepress* AND comorbi* AND CVD).
Reference lists of included studies and relevant reviews were
also screened to identify additional eligible articles.

2.4. Screening, data extraction, and risk of bias
(ROB) assessment

All records were imported into Covidence, where
duplicates were identified both automatically and
manually. Screening was conducted in two stages: title and
abstract review, followed by full-text review. Conflicts were
resolved through consensus or adjudication by the primary
reviewer. Reasons for full-text exclusion were documented,
and the overall study selection process is summarized in
the PRISMA flow diagram (Figure 1).

Data extraction was performed independently by two
reviewers usinga structured data extraction form. Extracted

variables included study design, sample size, mean/median
age, trial duration, depression measures, interventions,
depression outcomes, cardiovascular outcomes, and type
of CVD. Extracted data were then crosschecked by two
additional screeners to ensure accuracy.

ROB was assessed at the outcome level using the
Cochrane ROB 2 tool.* Two reviewers independently
rated each domain, and all judgments were subsequently
reviewed for accuracy by two additional screeners. The
following domains were evaluated: bias arising from
the randomization process, bias due to deviations from
intended interventions, bias due to missing outcome
data, bias in measurement of the outcome, and bias in
selection of the reported result. For each study, the
predicted direction of bias was also recorded. Details
for each included study are presented in the ROB table
(Table 1).

2.5. Methods for synthesis of data

We planned quantitative synthesis following PRISMA
2020 guidelines.** For outcomes reported with sufficient
consistency (e.g., major adverse cardiovascular events
[MACE] and Hamilton Depression Rating Scale [HDRS]),
we prespecified random-effects meta-analysis with
Hartung-Knapp adjustments. Effect measures would have
included risk ratios for outcomes and mean differences or
standardized mean differences for continuous outcomes.

However, heterogeneity in outcome definitions, time
points, and measurement tools across trials precluded
formal pooling. Instead, results were synthesized
narratively. Studies were grouped by CVD population and
intervention class. Findings were summarized in relation

Records identified through
database search (n = 160)

Total records identified
(n=163)

—>

l

Records identified through
manual search
(n=3)

Articles for title and abstract
review (n = 156)

A4

Atrticles for full-text
screening (n = 13)

A4

Studies included
(n=7)

Duplicates automatically
removed (n=7)

Articles excluded
(n=143)

Articles excluded (n = 4)
Wrong study outcome (4)
Studies merged (2)

Figure 1. PRISMA flow diagram of study selection. The search yielded 163 records. After removal of duplicates and screening, only seven RCTs met the

predefined inclusion criteria.
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Table 1. Risk of bias
Study Bias arising from the Bias due to deviations from  Bias due to missing  Bias in measurement of Bias in selection of
randomization process intended interventions outcome data the outcome the reported result
Roose et al,, Low risk Low risk Some concerns. Low risk Some concerns.
1998 Dropout higher in Protocol not
the nortriptyline referenced.

group (10/40 vs.

4/41 in paroxetine);
discontinuations often
due to adverse events
(especially cardiac),
which could cause
bias outcomes.

Chenetal., Some concerns. Small Some concerns. Blinding not

Low risk Some concerns. HDRS is

Some concerns.

2022% number of clusters (5 per feasible for participants or interviewer-administered  Antidepressant uptake
arm) raises imbalance PCPs; risk of performance and assessors were not and subgroup analyses
risk. bias. However, structured blinded to allocation were exploratory.

protocols reduced deviations. (though blinded to
hypotheses); blood pressure
was objectively measured.

Hansen Low risk Low risk Some concerns. Low risk Low risk

etal., 2012, About 27% dropouts;

Hansel et al., ITT mentioned but

2009%% unclear sensitivity

analyses.
Hanash Low risk Low risk Some concerns. Low risk Low risk

etal., 20123

Dropout rate of about
25%, but relatively
even between groups;
unclear if handled
with ITT or sensitivity
analyses.

O’Connor Low risk Low risk
et al., 2010

Some concerns. 38%  Low risk
non-completion; ITT

+ mixed models used,

but high attrition.

Some concerns.
Multiple secondary
measures raise risk of
selective emphasis.

Stewart et al., Low risk Some concerns. Participants/

2014* clinicians unblinded; ITT for
time-to-event; complex, multi-
component care may introduce
performance differences.

Low risk Low risk

Some concerns. CVD
endpoints post hoc

for this follow-up; not
prespecified in original
IMPACT protocol.

Carney et al., Low risk Low risk
2009

Low risk Low risk

Some concern.
Cardiovascular events
were not pre-specified
as outcomes.

Notes: Risk of bias assessment of included RCTs, using the Cochrane Risk of Bias 2.0 tool. Judgments were made separately for each section.
Abbreviations: CVD: Cardiovascular disease; HDRS: Hamilton Depression Rating Scale; IMPACT: Improving Mood-Promoting Access to
Collaborative Treatment trial; ITT: Intention-to-treat; PCP: Primary care provider.

to direction and strength of effect, with ROB and GRADE
certainty incorporated into interpretation.”’

2.6. Outcomes and synthesis

The primary outcomes of interest were cardiovascular
outcomes (e.g., MACE, arrhythmias, QTc prolongation,
blood pressure control, mortality, and adverse CVF
events) and depression outcomes (e.g., HDRS, Beck

Depression Inventory-II [BDI-II], and Hopkins Symptom
Checklist-20 [SCL-20]) or diagnostic criteria (e.g.,
International Classification of Diseases, 10" Revision
[ICD-10]). Secondary outcomes would be clearly stated.
Safety outcomes included health-related quality of life
and adherence, and safety outcomes included treatment
discontinuation, tolerability (e.g., nausea and dizziness),
and adverse events of special interest such as bleeding
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complications, QTc prolongation, and sudden cardiac
death were reported.

2.7. Certainty of evidence

The certainty of evidence for each outcome was assessed
using the GRADE framework.” Evidence was graded
as high, moderate, low, or very low, considering ROB,
inconsistency, indirectness, imprecision, and publication
bias. Certainty ratings for each outcome are summarized
in Table 2’s GRADE column.

3. Results
3.1. Study selection

Study selection is summarized in Figure 1, which presents
the PRISMA flow diagram. A total of 163 records (3 records
manually searched) were identified. After removing seven
automated duplicates, 156 records were screened for their
title and abstract. A total of 133 were excluded due to lack
of relevance and 13 full texts were assessed. An additional
four records were excluded for wrong study outcome and
three studies were merged. A total of seven RCTs were
included in Figure 1 with characteristics elaborated on in
Table 2.

3.2. Characteristics of included studies

Across seven trials (N = 3,512; mean participant age of
58-67 years), interventions included SSRIs (sertraline,
escitalopram, and paroxetine), a tricyclic comparator
(nortriptyline), omega-3 augmentation of sertraline,
and collaborative/integrated care models in which
antidepressants could be offered within stepped care. Two
companion depression in patients with coronary artery
disease (DECARD) trials were included: (i) escitalopram
to prevent incident depression post-acute coronary
syndrome (ACS) in non-depressed patients,® and (ii)
12-month cardiovascular safety of escitalopram in
clinically non-depressed ACS patients.”” Follow-ups
ranged from 6 weeks'® to 12 months*® with extended
outcomes up to 8-9 years in the IMPACT follow-up.*
Depression outcomes were measured with validated
scales (HDRS, BDI-II, and SCL-20), and CV outcomes
included physiological measures (blood pressure, QTc
interval, and arrhythmias) as well as clinical endpoints
(MACE, MI, stroke, and composite CV status) depending
on study design. Study-level details are summarized in
Table 2.

3.3.ROB

Risk-of-bias assessments for all included studies are
presented in Table 1, which summarizes judgments across
all ROB 2 domains. From Table 1, overall ROB was low-

to-moderate. Randomization and allocation concealment
were generally adequate across pharmacological
trials,'®?5%%*! with the exception of the COACH cluster
RCT allocation,”® where the small number of clusters
increased imbalance risk. Blinding was maintained in
drug trials through double-dummy or matched placebo
procedures,'**3! but was not feasible for collaborative
care models.”** Attrition was substantial but balanced
by arm in Sertraline Against Depression and Heart
disease in Chronic Heart Failure (SADHART-CHF) trial
(approximately 38%*') and moderate in DECARD trial
(approximately 25-27%).** Outcome measures used
validated scales or objective endpoints, though in Chen
et al® interview-rated depression scores were collected
by unblinded assessors, raising potential for detection
bias. Finally, selective reporting was a concern in studies
where cardiovascular outcomes were exploratory or not
pre-specified.*>** Publication bias cannot be excluded,
as all included trials were relatively small and industry
involvement was present in some (e.g., Hanash et al.*®). The
full appraisal is provided in Table 1.

3.4. Depression outcomes

Four randomized trials directly tested antidepressant
efficacy, spanning populations with IHD,'® CHD with
comorbid depression,” HF with depression,” and ACS
without baseline depression.”® Beyond drug efficacy,
two collaborative or integrated care trials’* provided
insight into combined psychosocial and pharmacological
approaches in elderly patients with multi-morbidity. One
additional trial evaluated cardiovascular safety only.”’

3.4.1. Sertraline in HF (SADHART-CHF)

In SADHART-CHE sertraline showed no significant
difference from placebo for change in HDRS scores (-7.1 vs.
-6.8; p=0.89), remission, or response.’’ Dose-response
analyses also showed no interaction between assigned
dose (50-200 mg/day) and depression outcomes (p=0.28),
and in a subgroup with more severe depression (HDRS
>17 at baseline), sertraline conferred no added benefit
over placebo. Attrition was high (approximately 38%), and
participants were patients with NYHA class II-IV chronic
HE which may limit generalizability. Extended follow-up
(approximately 2.2 years) similarly found no difference in
depression outcomes between groups.

3.4.2. Omega-3 augmentation of sertraline in CHD

In patients with stable CHD and comorbid MD,
augmentation of sertraline with omega-3 fatty acids
did not improve depression outcomes.” Weekly BDI-II
trajectories were nearly identical between groups
(interaction p=0.91), and endpoint scores showed no

Volume 4 Issue 2 (2026)

doi: 10.36922/BH025380051


https:/dx.doi.org/10.36922/BH025380051

Depression treatment and CVD

Brain & Heart

(pyu0D)

(8TT1-090 1D
%56 ‘06'0 W) 092oe[d (%6°01)
611/€T sns1oa weidope)ross ur

(%€€T) 0TT/9T 219M IOVIN 0qaoe[d 90°LE
JO SJuRAT "JDVYIA IO ‘SaInseaur wrerdopelrsa 94/°9¢ syjuour ¢ 1
o3 91D ‘uorssaxdap 1§ 0qaoe[d ‘¢ ZIFTH9 ‘syuanjed (ovz=4 {104
cerurypAyrre ur sdnoid usamiaq (passaxdap-uou oqaoefd sns1oa curerdoreydsa §Oy-1s0d passardop  Sprewrua(q) 210
2JRIIPOIN S} SIOUAIYIP JuedYIUSIS ON a1om syuaned) passasse JoN  Aep/Sw o1 weidoreyosy TTIFTS9 -uou A[[esrur) I J2 yseue]
(zor0=d
78°0-€0°0 ID %S6 ‘81°0 YH)
0qaoe[d (%%°8) 611/0T SNSIA 0gaderd %0°2¢
urexdo(elnsa (%£°1) 0T1/T Sem wrexdorensa 9,/°9¢
spostda aatssaxdap 0T-aDI (0Fz=u 1D
SOUI0D)NO IB[NOSLAOIPIED 10] MaN "(ST=LNN) 2ouapmour oqaoeld ‘¢ZIFTH9 syuowr ¢ ‘sjuaned S[IRWUd(T) 4;4:600C
paramod jou ‘sdnoid usamjaq uorssardap mau paonparx oqaoefd sns1oa cwrexdoredss §OV-1sod passaxdap  “qv 12 [asuBH ‘T10¢
9)BIPOIA Kyoyes SIOUAIDYIP JUBIYIUSIS ON ApueoyruSis urerdoreynsy Kep/Swr o1 wreadoreyosy TCIFTS9 -uou A[[esrur) I j2 UISUBE]
(oyut
surpaping uorssaidap + ared
juawaFeuew uorsualradLy
pIepue)s) [ensn-se-ared
paoueyua :103eredwon)
‘payestpur se
paquiosaxd syuessardopnyue
(100°0>d ‘ssunyjrrode Juourageueur HDVOD syjuowr
YT81 =40) (%6°0% 0 %T07) uorsudi1adAy + uorssardop %699 ‘NVOR %¥99 21 ‘uorssaxdop
VDA SNSIAA (9%9°T/ 0} (100°0>d ¥'1— = p suayoD) Sursn pajeroqejoo pue uorsuayrad4y (s9¢z=u {104
%1°57) HOVOD ur pasoxduir VD2 Sns1dA HOVOD Ut systeryoAsd ‘s1oIom  HOVOD ‘€T'SFSETL PIQIOWOd YIIM 193s0[D ‘BUIYD)
3JeIIPOIN Lrewnig [o13u00 uorsuaipdA  SYH ur uononpas juedoyudig Surde ‘sd0d ‘HOVOD ‘OVOR PE8FRSFHL  SUNPBIA(SIETZ  TTOT “Iv 42 UayD)
(erwryydyrreoxd
ceurdue ‘erp1edAyoe)) sjuaAd
9SI2APE DRIPIED / PUE T YoM
je doxp onyejsoyyao JuaIsues)
(0SNNd ‘NNAS) AYH ut “[[eI2A0 dUIPIP
asea1dap “(paureisns ‘wdq [eonsTeys ON “durjexored
€8016/) %I1 49 gH ur %89 sns1aA durK1dinou (Tw/3u 0S1-05)
aseanuy ‘e aurf{ydinIoN %68 1M s1aje[dwoy  T/jowru (£6-06T ewse[d o)
(% ‘ewiue sjquisun) Juara  *(0/zg) Surfidimiou op6g pajenn surlydintou snsran  AulfidinIou 9567z
9SIDAPE JRIPILD T 9 Y29M Je SNSIOA (1%/S2) (TW/SYAH ~ “(s1eah 9= syuaned ur Sur ‘oupaxored 9471
dgs aurdns ur asearour 1y3s ur uononpaI 9%06<) o1 Sunaeys osuodsaruou
‘(udq $—) 7 Yoom Je 2582109p asuodsas +QYH Ul 31 8w 0F—0¢ 01 parenm) aurffidinIou ‘¢1¥85  SYoam 9 ‘QIN pue  (18=u ‘I.D¥ VSN)
MO £1o78g  JH JULISURI], :ULIE JUT)IXOIR] uonOINPaI 905<) asuodsay Kep/3w (g sunoxoreq ounexored ‘TTF8S  QHI M SIUNR]  4,866T 10 72 9500
DUIPIAD (yuessaxdapryue
Jo Ajure3sad 3[01 SW02INo Jo uorjeInp vsop (% orewrdy) xas pue  dud| Apnys pue (u «ulrsap
AAVID  Ie[mdoseAoIpie)  (S)9WI0dINO IL[NISLAOIPIL) (s)oawod)no uorssaxdaq ‘Qureu) (S)UONJUIAINU]  ((STFSIeaf ueawr) a8y ad£y uonendog ‘Anyunod) {pmg

*S3TPN)S PIPNIIUT JO SONSLINORILYD) T I[qR],

doi: 10.36922/BH025380051

Volume 4 Issue 2 (2026)


https:/dx.doi.org/10.36922/BH025380051

Depression treatment and CVD

Brain & Heart

1S3T, M[eM INUIA-9 1T, M A9 $BILISWY JO $2Je)§ PaIu) 1yS( 2[eds Suney 102y apIs Ias[edesiopun

SYSIUIDY 10§ S[eApN NN TONQIYUT 2e)dNaI UTUOJOIIS IANOIAS ([YSS A9AING I WIO,] JI0YS WA[-9¢ :9¢-]S @Ted Arewrrid 10y Adexar Surajos-wajqord :DJ-I1Sd ‘Sw 0s< £4q urrayip
s[ea1aiur NN Juade(pe Jo aejuaniad :0sNNd @inssaid poofq o1[0Is£S :dgs S[eAIaIUT [BULIOU-0}-[BULIOU JO UOTBIAID pIepue)S :NNAS ‘0Z-ISIPPayD woydwiAg sunjdoH :0g-1DS e pa[[ornuod
paziwopuey [0y {6-211eutonsang) YI[edH Juaned :6-OHJ 0nel sppO ~JO ‘UOTIRID0SSY 1IBIH NI0X MAN :VH AN UOT)OIRJUT [BIPIBIOAIA :[IN ‘UO0Issa1dap IO(eA (TN $SIUAD TB[NOSLAOTPIED
as1aApe Jo[e]\ :HDVIN [0S Suney uorssaxda S1oqsy-A1owoBjuoy :SYqVIN areuuonsand) Ayjedofworpre) L1 sesuey] :DDY 9e21)-03-UonUAU] -1, 1] posidy aa1ssaxrda(q uotsIany 01
‘5953SI(J JO UOTeIYISSL[D) [RUOTIRUINU] ‘(T oTDUm £S9SBASI(] JO UOTJBOYISSE[D) [BUOIIBUIAIU] :(JD] ‘AIN[IqeLIeA 1Bl 1IedH AW H ‘ORI pIeze NJH Inrej 11edl :JH [eds Suney uorssardaq
uojjrurey :SYAH ‘proe sroudejuadesodry ‘Vdq {PIODI [BIIPAW OTUOIIII[H YN H ‘uondesj uondafy :Jq &Lmﬁwo%umuosum oydyq mEﬁmo_Ewuobuﬁm DD ‘pIoe dIoudexayesod0(d YH( 9ZIS 1099
P Suayo)) :p 9SBISIP Je[NOSLAOIpIE)) :(JAD ‘UoIssardwi] [2qO[D) [EITUID) [DD) eAIANUI RUIPYUOY) [ DSLISIP 1183y AI1euoI10)) :(HD LaNiuwo)) syurodpuy [esrur)) :DHID A19100§ Te[nosesorpre)
uerpeue)) :gD) anssaid poorq :dq ‘I[-A103uau] uorssarda(q Yoo :[[-IA4d ‘AI0iuaAu] uorssardo(q Moog ;[ ‘AI03udAU] AJDTXUY Yoo [V QUWOIPULS AIBU0I0D 9JNDY :SDV SUONRIAIQQY

“Apms jo syurodpua £)I[IqeIS]0) IO JUIAD ISIIAPE I SIUWOIINO £JoJes pue ‘saur0dIno A1epuodas pajrodar A[feuriof are sourodno Arepuodas ‘uonjedsrqnd/jooojoxd [ern

ur £rewrrid se pajeudisop Apmoidxe are sawooino Arewrtid *(611 0qaoefd oz T weidorenss) geg = u 0] 395 sis[eue J 1] payIpou ‘uone[olia [000joid 0} anp papnpxa juedonred oqaserd suQ, :s9J0N

aduarayIp dnoxd-usamiaq oN
(ogeoerd)

uonejuedu Joje[Lquap
-Ia}12A01pIed S[qejuerdur |
‘(0oqeoerd) uonelqe 1aynyy [eLye

I {(¢-¥8awo) uoneziejdsoy
adoouds T <(oqaoed) AiseidorSue
1 ¢(¢-eSowo) sanserdorue 7
‘(oqeaerd) TIA T :(dnoid 1ad /)
uonezieydsoy Surimbax

0qaoe[d 9% sns1aa ¢-eSowo
%¢€'8T (8> I1-1(d) UOTSSIWay
0qaoerd %0°6%

snsIaA ¢-eSowo 9/ /% (11-1Ad
uonoINPaI 9405<) asuodsay

IVd 10 ‘SYdH
II-1ag uo sdnoid usamiaq

UI-UNT SUI[EI}IdS
YPaM-T I9)Je S99M (T
‘0qaoeyd 10 w100 (W 5z
VHA + 3w 0g6 Vdd

:p/3 ) sproe Aney ¢-eSowQ

ISULIE PIZIWOPUERY
Kep/3u (g

¢-eSowo
%L ‘©0qade[d %/ 1€
¢-e3owo §'671°8S

(czi=u
SY2aM 0T ‘AN PUe  {LDY *VSN) £600C

Mmo[ K197 JSEIN SJUIAS ISISAPER SNOLIS ] 2ouaIayIp Juedyrudis oN  dureniag :syuedonred [y ‘oqaoe[d 6'879'8S  (QHD UM sjuanjeq “p 32 Kaure))
jueoyrudrs a1ed [RNSN
Jou yloq Kyrrerow asnes-{re %889 "LOVAINI %989
pue (€0'7-0£°0 ID %S6) 61'1 }dAD dulPseq YIm
JH ‘wre qAD durpseq I a1ed [RNSN
(S£°0-80°0 1D %S6) 18> % 1°LL {IDOVAINI %T T8
ST'0 YH M01s (€600 ID (100°0>d) 10+ [ensn sns1oA uorstazadns ‘dAD dul[aseq ON
%56) 70 H IIN "(sTeak ¢ SNSIAA 30— 23ueyd 0z-TDS ornertad orneryoisd aIed [ENSN ‘§°/F8°£9 (spremiaye
J9A0 9=~ INN ‘98°0-1€0 ID UBSJA] "9JUSISIP [ed1ISTIRIS pue quawaSeuewr a1ed CSIDVAINI ‘6'9F6°L9 s1ea G'6-G"/
9%S6) TS'0 YH 2181 [ensn ou :(JAD dUI[aseq YIM “derayyoyohsd DJ-1Sd :dAD dUI[aseq JIM dn pamoroy) (sez=u
%% SNSIoA I DVAINI %8T (100°0>d) 0Z-TDS uI Io/pue sjuessardoprjue 9IBD [BNSN ‘9°9F8"/9 sypuowr g1 ‘stsATeue A1epuodas
SJUIAD TR[NOSBAOIPIRD PIRE]  UOHONPAI 960G PIASIYIR %01  im juswaSeuewr paddays SLOVAINI ‘€9¥8'99  “uorssaxdop qym LY VSN) 10T
MoT Arewrtig ‘e (JAD dUI[Pseq ON  SNSIdA 96¢ ((JAD dUI[aseq ON JO 318D JATIRIOQR[[0D) :dAD dul[aseq ON s)npe 19p[o ()92 “Ip 12 11eMI)S
aouedyrudis A[eonsners
are duoN ‘A[pandadsar ‘o7
SNSIAA 94667 Ul PILIMNIIO
uomjezipeydsoy 0FS SYH) UoIssIwaI pue
AH nm_E:tEEm aons TN ‘06T 0F SNSISA 9 ¢ 7F 9IoM (spremiaye
YIeap UL SIUIPIP ON (SYAH ut uonodNpar 9%0s<3) oqaoefd sread 7 dn pamorjoy)
'8£'0=d ©0qaoe[d 94T°T¢ sns1oA soyer asuodsar (68°0=d) %6°LE QUI[RIIAS %7 ¢H YoM 7T ‘AN (69%=u
SUITRIIAS 96°6C Ul PaUasiom  0qade[d §'9— SNSIIA JUI[RIIdS 0qooe[d sns1oa oqaoe[d ‘TTFF'T9 pue JH oruoayd  10Y ‘VSN) 1:010¢
MOT Arewnig snyels AD asodwo)) '/~ Jo dueyp SYQH ued]N  Aep/Sur 00z—0G 2ul[en oS QUIeNIds ‘G'OTF6'C9 M S)Npe GH2 “Ip 32 10UU0D O
DUIPIAD (yuessaxdapryue
Jo Ajureyad 9[01 dW0dINO Jo uonjeanp dsop (% orewdy) xas pue  dud[ Apmys pue (u «ursap
AAVID  Ie[mdoseAoIpie)  (S)9WI0dINO IL[NISLAOIPIL) (s)oawod)no uorssaxdaq ‘Qureu) (S)UONJUIAINU]  ((STFSIeaf ueawr) a8y ad£y uonemndog ‘Anyunod) {pmg

(panunuo)) " 31qeL,

doi: 10.36922/BH025380051

Volume 4 Issue 2 (2026)


https:/dx.doi.org/10.36922/BH025380051

Brain & Heart

Depression treatment and CVD

benefit (BDI-II: 14.8 placebo vs. 16.1 omega-3, p=0.44;
HDRS: 9.4 vs. 9.3, p=0.90). Response rates (>50% BDI-II
reduction) were 49.0% versus 47.7%, and remission rates
(BDI-II reduction)versus 28.3%, with no between-group
differences. Trial adherence was excellent (>97% confirmed
by pill counts and biomarker increases in red blood cell
omega-3 index). Omega-3 augmentation did not produce
statistically significant differences in antidepressant benefit
in CHD cohort compared to placebo.

3.4.3. Collaborative care in hypertension and late-life
depression (COACH)

In a large cluster RCT of older adults with comorbid
hypertension and depression (n = 2,365), collaborative
care produced substantial 12-month improvements in
depressive symptoms compared with enhanced usual care.”®
HDRS scores declined from approximately 22.0 to 12.7 in
the intervention arm versus 21.8 to 18.8 in controls, with
a significant group x time interaction (Cohen’s d = —1.43,
95% CI [-1.71, —-1.15], p<0.001). Outcomes were greater
among participants who accepted antidepressants, and
both medicated and non-medicated subgroups showed
greater improvement than the usual care group.

3.4.4. Escitalopram for depression prevention after
ACS (DECARD trials)

In a double-blind RCT of 239 non-depressed patients
with recent ACS, escitalopram significantly reduced the
incidence of new-onset depression over 12 months.”® Only
2 of 120 escitalopram patients (1.6%) developed an ICD-
10 depressive episode compared with 10 of 119 on placebo
(8.4%), corresponding to an absolute risk reduction of
6.8%, an NNT of approximately 15, and a log-rank p=0.022.
In multivariate analysis, placebo assignment and higher
baseline HDRS scores independently predicted depression
onset, while escitalopram remained protective (HR = 0.18,
95% CI [0.03, 0.82]; p=0.02). Prophylactic SSRI therapy post-
ACS significantly reduced incidence of new-onset depression
compared with placebo. The related DECARD safety trial*
enrolled non-depressed ACS population but evaluated only
cardiovascular outcomes, not antidepressant efficacy.

3.4.5. SSRIs versus TCAs in IHD

In an RCT of 81 outpatients with IHD and MD, paroxetine
and nortriptyline demonstrated comparable antidepressant
efficacy.'® Response rates were 25 of 41 patients (61%) for
paroxetine and 22 of 40 patients (55%) for nortriptyline,
with final HDRS scores <8 achieved at similar frequencies
in both groups. Both paroxetine and nortriptyline
treatment groups demonstrated similar reductions in
depressive symptoms over the trial period. Cardiovascular
safety differences are further explained in section 3.5.5.

3.4.6. Collaborative care by baseline CVD (IMPACT)

In along-term follow-up of the IMPACT trial, collaborative
care reduced depressive symptoms in older adults without
baseline CVD, with 23 of 67 patients (35%) achieving
250% reduction in SCL-20 scores compared with 17 of
168 patients (10%) in usual care (p<0.001). No effect
was found among those with established CVD as similar
outcomes were seen in both groups with 11 of 67 patients
(16%) in collaborative care and 29 of 168 patients (17%) in
usual care (p=0.91).*

3.5. Cardiovascular outcomes

Across the seven trials, CV outcomes were variably
prioritized. Three trials prespecified CV endpoints as
primary outcomes, including patients with HE? older
adults followed long-term for incident MI and stroke,*
and blood pressure control in a cluster RCT of older adults
with depression and hypertension.” The remaining four
trials reported CV measures as safety endpoints, including
IHD patients treated with SSRIs versus TCAs,'® omega-3
augmentation of sertraline in CHD,® prophylactic
escitalopram for post-ACS depression prevention,”® and
escitalopram safety in non-depressed ACS patients.*

3.5.1. Sertraline in HF (SADHART-CHF)

Composite cardiovascular status worsened in 29.9% of
patients receiving sertraline compared with 31.1% on
placebo (p=0.78), with no significant differences in death,
MI, stroke, arrhythmia, or hospitalization.”’ Twelve-week
mortality was 7% overall with 18 in the sertraline group
versus 15 in the placebo group (p=0.58). Long-term
follow-up (median of approximately 2.2 years) likewise
showed no significant difference in all-cause mortality
(29.1% vs. 26%; HR = 1.30, 95% CI [0.66, 2.58]) or in
nonfatal cardiovascular events.

However, discontinuations due to drug-related adverse
effects were more frequent with sertraline than placebo
(11.5% vs. 6.0%, p=0.03), driven primarily by nausea and
dizziness, while rates of serious adverse events did not
differ between groups.

3.5.2. Collaborative care in late-life depression and
CVD risk (IMPACT)

In the IMPACT follow-up, Stewart et al** found that
among participants without baseline CVD, collaborative
care significantly reduced incident major CV events (MI
or stroke) over approximately 8 years (HR 0.52, 95% CI
[0.31, 0.86]). Event rates were 28% with collaborative
care versus 47% with usual care, corresponding to an
NNT of 6.1. Cardioprotective effects extended to both
enzyme-confirmed MI (HR 0.47, 95% CI [0.24, 0.93])
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and stroke (HR 0.25, 95% CI [0.08, 0.75]). In contrast,
among participants with established CVD, no benefit was
observed (events 86% vs. 81%; HR 1.19, 95% CI [0.70,
2.03]). Subgroup analysis had a stronger reduction in men
(HR 0.30, 95% CI[0.10, 0.93]) than women (HR 0.63, 95%
CI [0.35, 1.12]).

3.5.3. Collaborative/integrated care and hypertension
control (COACH)

Chen et al® demonstrated that integrated collaborative
care significantly improved both depressive symptoms
and hypertension control (OR 18.2, 95% CI [8.40, 39.63],
p<0.001). Specifically, hypertension control increased
from 25.1% to 71.6% in the COACH intervention
compared with 20.2% to 40.9% in enhanced usual care.
Major adverse cardiovascular events (MACE) were
not prespecified outcomes, and cardiovascular risk
modification was instead inferred through improved
blood pressure control. Notably, only 58% of intervention
participants accepted antidepressant prescriptions, with
most of the cardiovascular benefit was mediated by non-
pharmacologic elements of the collaborative care model.

Adverse-event ~ monitoring ~ documented 40
antidepressant discontinuations due to side effects and 36
deaths (22 intervention and 14 control), all adjudicated as
natural causes.

3.5.4. SSRIs versus TCAs in IHD

Roose et al'® reported that nortriptyline produced a
sustained 11% increase in heart rate (75 to 83 bpm, p<0.001)
and a significant reduction in heart rate variability (SDNN
112 to 96 ms, p<0.01). In contrast, paroxetine caused only a
transient 4 bpm decrease at week 2 and a modest 4 mmHg
rise in systolic blood pressure at week 6, with no lasting
cardiovascular effects. Neither agent significantly altered
conduction intervals.

Cardiac adverse events were more frequent with
nortriptyline (18%) than with paroxetine (2%).
Discontinuations in the nortriptyline arm included
sinus tachycardia >120 bpm (n = 4), severe angina with
ST-segment depression (n = 1), and proarrhythmic
ventricular ectopy (n = 2), while in the paroxetine arm,
discontinuations occurred for diarrhea (n = 1) and
unstable angina requiring angioplasty (n = 1), the latter
safely resumed after resolution.

3.5.5. Omega-3 augmentation of sertraline in CHD

Carney et al.” reported no significant difference in adverse
cardiac events between groups, with seven serious adverse
events in each arm, evenly distributed across cardiac and
non-cardiac hospitalizations. Isolated events, such as a

single MI in the placebo group and two angioplasties in
the omega-3 group, showed no consistent pattern.

Overall tolerability was very high, with 297% adherence
confirmed by pill counts, increased red blood cell omega-3
index in the intervention arm, and only infrequent minor
side effects (stomach upset in 3% vs. 10% for placebo).
Emergency visits (n = 3 per group) and non-cardiac
hospitalizations were balanced and non-life-threatening.

3.5.6. Escitalopram after ACS (DECARD trials)

Two companion DECARD trials evaluated escitalopram
after ACS in patients without baseline depression. Hanash
et al® assessed cardiovascular safety over 12 months
in 240 participants and found no significant between-
group differences across Holter-detected arrhythmias,
ST-segment depression, QTc interval, echocardiographic
systolic/diastolic ~ indices,  N-terminal  pro-B-type
natriuretic peptide (NT-proBNP), or laboratory measures.
Major adverse cardiovascular events (death, recurrent ACS,
or urgent revascularization) occurred in 16 escitalopram
versus 13 placebo patients (13.3% vs. 10.9%; p=0.59).
Hansen et al.*** primarily tested depression prevention,
monitored CV outcomes as safety endpoints, and reported
no excess of MACE in the escitalopram group. Adverse-
event reporting across both trials showed good tolerability,
with adherence >85%, 13 discontinuations due to suspected
adverse effects (8 escitalopram vs. 5 placebo; p=0.61), and
infrequent bleeding (4 vs. 2; p=0.68). The only symptom
more common with escitalopram was increased dream
activity, and no unexpected serious events were observed.

4, Discussion

Across seven RCTs, SSRIs, notably sertraline and
escitalopram,  were  consistently  cardiovascularly
neutral, with no excess risk of MACE, arrhythmias, QTc
prolongation, or mortality versus placebo/usual care
in cardiac populations.***! Depression eflicacy signals
were mixed and appeared to depend on population,
context, and timing of treatment. In HF, sertraline did not
outperform placebo for depressive symptoms or composite
cardiovascular status (worsened status 29.9% vs. 31.1%;
p=0.78), and discontinuations for adverse effects were
more frequent with sertraline (11.5% vs. 6.0%; p=0.03).*!

By contrast, preventive use of escitalopram after ACS
reduced incident depression (2/120 vs. 10/120; p=0.022;
NNT of approximately 15)* and was cardiovascularly
safe over 12 months (16 vs. 13 MACE; not significant).”
Interventions  embedding  antidepressants  within
collaborative or integrated care showed the clearest dual
benefits: in COACH, integrated care strongly improved
both depression and hypertension control (blood pressure
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control OR 18.24, 95% CI [8.40, 39.63]) despite only
58% initiating antidepressants, implying substantial non-
pharmacologic contributions.”® In IMPACT, collaborative
care reduced long-term hard CVD events among older
adults without baseline CVD (28% vs. 47%; HR 0.52, 95%
CI [0.31, 0.86]; NNT 6.1 over 5 years), with no benefit in
those with established CVD.*

Head-to-head data emphasize class differences: in IHD,
nortriptyline increased adverse cardiac events (18% vs.
2%) and reduced heart-rate variability, whereas paroxetine
remained neutral.’® Overall, SSRIs appear safe across
diverse CV disease populations, including prophylactic use
post-ACS, while treatment efficacy varies. The strongest
signals for cardiovascular risk modification arise when
depression care is delivered earlier and within collaborative
systems.

4.1. Mechanism considerations

Opverall, these studies illustrate that SSRIs have theoretical
liabilities related to bleeding and QTc prolongation, but
these did not translate into excess adverse cardiovascular
events in RCTs. In contrast, TCAs demonstrated
electrophysiologic harm consistent with mechanistic
expectations. Our findings align with evidence that
depression and CVD share pathobiology and may be
causally linked, at least in part,’ which provides a coherent
framework for why earlier or system-level depression care
(e.g., collaborative models) could influence downstream
cardiometabolic risk even when individual SSRI trials are
cardiovascular-neutral.

4.1.1. Platelet aggregation and bleeding risk

Platelets rely on serotonin uptake from plasma, and SSRIs
deplete platelet serotonin stores by blocking reuptake,
impairing aggregation and potentially increasing
bleeding risk."” Observational studies consistently report
higher rates of gastrointestinal bleeding and intracranial
hemorrhage, especially with concomitant antiplatelets or
anticoagulants.* However, none of the included RCTs were
large or long enough to detect bleeding complications. In
the DECARD escitalopram trials, bleeding events were
rare and nonsignificant.?®*

4.1.2. Electrophysiology and arrhythmia

SSRIs such as escitalopram and citalopram can block the
hERG potassium channel in vitro, delaying repolarization
and prolonging QTc.?! Clinically, no significant increase
in QTc prolongation, torsade de pointes, or arrhythmia
was observed in escitalopram or sertraline RCTs,
consistent with prior meta-analyses. By contrast, TCAs
exhibit sodium channel blockade, negative inotropy, and
autonomic imbalance, predisposing to tachyarrhythmia.

In the study by Roose et al.,' nortriptyline produced
sustained tachycardia, reduced heart-rate variability,
and a higher incidence of cardiac events. Paroxetine,
in contrast, showed only transient and clinically minor
changes without sustained effects, reinforcing its
cardiovascular neutrality. These findings highlight a
mechanistic distinction which is that SSRIs lack clinically
significant sodium channel blockade, whereas TCAs
carry class I antiarrhythmic-like liabilities that increase
myocardial oxygen demand and confer prognostic risk,
as reduced heart rate variability is a validated predictor of
adverse cardiovascular outcomes.*

4.1.3. Vascular tone and cerebrovascular risk

Serotonin also acts as a vasoactive amine, and excess
serotonergic signaling has been hypothesized to promote
coronary or cerebral vasoconstriction.” Observational
studies suggest associations between SSRIs and ischemic
stroke,” though residual confounding by depression
severity is likely. None of the included RCTs observed this
signal, suggesting that clinical stability and trial monitoring
may mitigate risk.

4.1.4. Inflammatory and autonomic modulation

Beyond safety, SSRIs may exert indirect prognostic
effects through autonomic tone, stress reactivity, and
inflammation. In IMPACT, treating depression before
overt CVD onset halved subsequent MI and stroke
risk, but no benefit was seen in those with established
CVD, consistent with prevention rather than secondary
treatment.”> The preventive signal in DECARD similarly
suggests that escitalopram may stabilize affective regulation
in the post-ACS period, blunting HPA hyperactivation
and neuroinflammation.”® Although not powered for CV
endpoints, decline in both arms without between-group
difference and absence of excess arrhythmias reinforce
physiological neutrality.

4.1.5. Nutritional augmentation

The negative result of Carney et al.** indicates that raising
membrane EPA+DHA levels alone may be insufficient to
augment SSRI efficacy in CHD patients. Baseline DHA
deficits are common in depressed ACS cohorts, but the
trial's 750 mg/day DHA dose may have been too low.
Differential vascular and neurobiological effects of EPA
versus DHA may also explain the lack of synergy with
sertraline.

4.1.6. COACH mechanistic signal

Although COACH was not designed around pharmacologic
antidepressants, it demonstrated that collaborative care
improved both depression and hypertension control.
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Because only 58% of participants initiated antidepressants,
the blood pressure benefit was likely mediated by behavioral
adherence support and care coordination rather than SSRI
pharmacology.?

4.2. Completeness and applicability of the evidence

Trials largely enrolled older adults with HE ACS, or
hypertension, and primarily tested sertraline, paroxetine,
escitalopram, or nortriptyline for 6 weeks-12 months.
Younger adults, women, multi-morbid, and ethnically diverse
groups were underrepresented. Most trials were also in North
America, Europe, or China, limiting generalizability. Sample
sizes were modest, limiting power for rare outcomes (e.g.,
sudden cardiac death and major bleeding). In SADHART-
CHE short-term neutral cardiovascular effects persisted at
approximately 2.2-year follow-up with no survival difference
(HR 1.30, 95% CI [0.66, 2.58]).*!

DECARD extends applicability to post-ACS prophylaxis
with fixed-dose escitalopram (10 mg/day) prevented
depression (NNT of approximately 15) and remained
cardiovascular-neutral, although precision was limited
by total sample size of approximately 240 and dropout of
approximately 27% versus 23%.?%*° External validity also
derives from resource-limited settings (COACH), where
integrated care delivered by non-specialist teams improved
both depression and blood pressure control.? IMPACT
suggests primary prevention potential when collaborative
care precedes clinical CVD.*? Notably, earlier post-MI data
with sertraline in unstable angina/MI cohorts by Glassman
et al.'” also demonstrated cardiovascular neutrality under
intensive trial monitoring, which is directionally consistent
with our synthesis and suggests applicability across
different eras of ACS care and background therapies.

Collectively, these trials confirm the short-term
cardiovascular safety of SSRIs in older adults with stable
CVD while underscoring gaps in generalizability to
younger, more diverse, and multi-morbid populations,
particularly in low- and middle-income settings.

4.3. Demographic characteristics

Across RCTs, participants were predominantly older
adults (mean age 58-75 years) with a modest female
representation (approximately 30-45%), reflecting the
male preponderance of CHD and HF cohorts.?*3%
U.S.-based trials largely enrolled Caucasian participants
(approximately 55-80%), with African American
representation in sertraline/HF studies (=35-40%) and
mixed representation in primary care cohorts.’® Race and
ethnicity were rarely reported outside of U.S. settings,
limiting cross-national comparability.* The COACH cluster
trial in rural China recruited very elderly participants

(mean age of approximately 75 years), most of whom
were women with limited formal education, highlighting
unique contextual constraints.”? Overall, samples were
small to moderate in size (n=81-469), except for COACH
(n=2,365), with most studies restricted to high-income
settings. This demographic skew toward older, Caucasian,
North American, or European populations constrains the
generalizability of findings to younger, more diverse, and
low- or middle-income populations.

4.4. Agreements and disagreements with prior
evidence

The evidence synthesized here is broadly consistent with
recent randomized and meta-analytic data supporting that
SSRIs remain cardiovascular-neutral across diverse cardiac
conditions and support their cardiovascular safety.! In a
recent systematic review, Kimura et al?' confirmed that
escitalopram was not associated with excess MACE, QTc
prolongation, or trial discontinuation in patients with
CVD, aligning with SADHART-CHF?! and the DECARD
safety trial.* Similarly, Carney et al.* reported no excess of
serious cardiovascular events with omega-3 augmentation
of sertraline, reinforcing the conclusion that SSRIs are
generally neutral in controlled settings. Observational
data also support this neutrality as Coupland et al.*® found
no increase in all-cause mortality once confounding was
addressed, further validating trial-based evidence.

Moreover, large-scale synthesis continues to affirm
both the high burden and potential causal links between
depression and CVD. In a 2025 meta-analysis with
Mendelian randomization, Zeng et al.' estimated a pooled
depression prevalence of approximately 20.8% among
CVD patients (coronary artery disease 19.8% and HF
24.7%) and reported genetic evidence consistent with
bidirectional influence between mood disorders and
cardiometabolic disease. These data contextualize with our
findings that highlight the importance of early intervention
and prevention.?®* That is to say that earlier identification
and treatment of depressive syndromes, particularly before
advanced CVD, is biologically plausible and may translate
to downstream cardiovascular risk modification, whereas
later treatment during overt disease appears less likely to
shift hard cardiovascular endpoints.

Trial data outside our inclusion set are also concordant
with SSRI cardiovascular neutrality, even among high-risk
groups. In SADHART study by Glassman et al.,"” sertraline
in recent MI/unstable angina showed no adverse effects on
left ventricular ejection fraction (LVEF), QTc, heart rate
variability, or arrhythmias versus placebo, and efficacy on
depressive symptoms in clinical subgroups. This mirrors
our conclusion that SSRIs can be used safely in cardiac
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populations with routine monitoring. Bleeding and stroke
risks could also be further investigated for their significance
when adjustments for baseline vascular burden, depression
severity, or polypharmacy are accounted for.

By contrast, observational syntheses have sometimes
produced divergent signals. Alamri et al.,”” in a meta-
analysis of nonrandomized studies, identified an elevated
risk of ischemic and hemorrhagic stroke (particularly
intracerebral hemorrhage) among SSRI users. These
findings conflict with RCT evidence, which has not shown
such risks, and likely reflect confounding by indication,
unmeasured vascular burden, and differential prescribing
patterns. 'This highlights the importance of RCT-
focused syntheses for adjudicating safety questions that
observational designs may distort.

Head-to-head evidence also clarifies class-specific risks.
Roose et al.'® demonstrated that while both paroxetine
and nortriptyline improved depressive symptoms in
IHD, nortriptyline produced tachycardia, reduced heart
rate variability, and a significantly higher incidence of
adverse cardiac events. These findings reinforce guideline
recommendations that SSRIs should be preferred over
TCAs in patients with CHD.

Furthermore, the null findings of Carney et al.** are
especially instructive. Despite biochemical confirmation
of increased omega-3 indices, augmentation conferred
no benefit for depression or cardiovascular outcomes in
patients already receiving sertraline. This underscores that
encouraging results from smaller or uncontrolled studies
of nutritional strategies may not translate into clinically
meaningful synergy in cardiac populations, underscoring
the need for rigorous randomized testing before nutritional
adjuncts are considered for clinical adoption.

Finally, not all effective depression care translates into
fewer cardiovascular events. In an ENRICHD study®
of a large post-MI trial of cognitive-behavioral therapy
and support, depressive symptoms and social support
improved but the primary endpoint (death/nonfatal MI)
did not. Secondary analyses and re-analyses suggest that
any survival signal is concentrated among treatment
responders, underscoring that cardiovascular benefit likely
depends on achieving and sustaining remission rather
than treatment assignment alone.

4.5. GRADE certainty of evidence

When appraised with the GRADE score in Table 2, the
evidence supports short-term cardiovascular neutrality
of SSRIs in patients with CVD, but certainty varies
by outcome. Across domains, ROB was generally low,
though attrition and non-prespecified outcomes led to
downgrades. Imprecision was common due to modest

sample sizes (<500 in most pharmacologic trials) and few
events. Overall, evidence for safety was stronger than for
antidepressant efficacy.

4.6. Clinical translation and implications

The cumulative trial evidence supports SSRIs as the
preferred antidepressants for patients with comorbid
CVD. In SADHART-CHE, sertraline showed no excess in
cardiovascular worsening compared with placebo, although
discontinuations for nausea and dizziness were more
frequent®. Similarly, the DECARD safety trial confirmed
that 12 months of escitalopram in non-depressed post-ACS
patients was cardiovascularly neutral, with no increase in
MACE, arrhythmias, or QTc prolongation.® These data
support SSRIs as first-line options in cardiac populations,
with standard monitoring for QTc, arrhythmia symptoms,
drug-drug interactions, and bleeding risk.

When SSRIs are co-prescribed with oral anticoagulants,
large population-based analyses show an approximate 33%
relative increase in major bleeding (incidence rate ratio
1.33; 95% CI [1.24, 1.42]), peaking in the first 30 days
(incidence rate ratio of approximately 1.74), and persisting
up to 6 months.” This warrants closer surveillance and
gastroprotection where appropriate. For QTc, a focused
systematic review in CVD cohorts found no significant
excess QTc prolongation or MACE with escitalopram
versus placebo, though confidence intervals remain wide
and further powered trials are needed.”

Prophylactic use may also be relevant. In DECARD
prevention, escitalopram lowered the incidence of depression
after ACS, with a number needed to treat to be approximately
15.% Whether this justifies that routine use is debatable, given
modest absolute risk reduction and uncertain long-term
cardiac impact. Nonetheless, the findings underscore the
value of early depression screening and selective preventive
pharmacotherapy in high-risk subgroups.

By contrast, TCAs should generally be avoided in IHD.
Roose et al' demonstrated that although paroxetine
and nortriptyline were similarly effective for depression,
nortriptyline induced sustained tachycardia, reduced
heart rate variability, and caused substantially more
cardiac events (18% vs. 2%). This trial remains pivotal in
reinforcing guideline recommendations for SSRIs over
TCAs in coronary populations.

Adjunctive strategies appear less promising. The
Omega-3 Augmentation of Sertraline trial showed no
improvement in depressive or cardiovascular outcomes
despite excellent adherence and biochemical confirmation
of uptake.” Omega-3s therefore remain appropriate for
general cardiovascular health, but not as antidepressant
augmentation in CHD populations.
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At the health-system level, integrated care may offer the
greatest translational impact. COACH demonstrated that
embedding non-specialist health workers into collaborative
care frameworks produced large improvements in both
depression and hypertension control, with blood pressure
control tripling in the intervention arm.” Benefits
extended even to patients who declined antidepressants,
highlighting the primacy of behavioral and adherence
support. Similarly, the IMPACT follow-up showed that
collaborative care halved the risk of incident MI and stroke
in older adults without baseline CVD, with an NNT of
approximately 6 over the 8 years.*? These preventive effects
compare favorably with established interventions such as
statins, suggesting that upstream depression care may be
a valuable component of cardiovascular risk reduction.
The absence of benefit in patients with established CVD,
however, underscores that timing of intervention is critical.

4.7.Biases and limitations

Several limitations should be acknowledged. First, outcome
heterogeneity was substantial: depression was assessed with
different tools (e.g., HDRS, BDI-II, and ICD-10), while
cardiovascular outcomes ranged from surrogate markers
such as blood-pressure control to hard endpoints such as
MACE. Many cardiovascular outcomes were exploratory
or reported only as safety events rather than prespecified
primaries, limiting interpretability and precision.

Second, integrated and collaborative care interventions
combined antidepressants with psychotherapy, case
management, and adherence support, preventing isolation
of antidepressant-specific effects.*> Methodological
concerns were most evident in COACH, where township-
level cluster randomization with only five clusters per arm
and unblinded assessors raised risk of performance and
detection bias despite statistical adjustment.”

Third, adverse events were incompletely reported.
Gastrointestinal bleeding, an established SSRI risk when
combined with antiplatelets or anticoagulants, was not
systematically captured, despite consistent observational
evidence.”* Likewise, outcomes relevant to torsade de
pointes or sudden arrhythmic death were underpowered
or absent.

Finally, adherence to antidepressants and key lifestyle
behaviors (e.g., diet, exercise, and smoking cessation) were
rarely measured, constraining mechanistic inference about
how psychiatric interventions may influence downstream
cardiovascular outcomes.

4.8. Future research needs

Future research should prioritize adequately powered,
longer-term RCTs with prespecified cardiovascular

endpoints, including MACE, sudden cardiac death, and
major bleeding. Most existing trials were modest in size
and rarely extended beyond 12 months, leaving uncertainty
about long-term outcomes. Comparative effectiveness
studies are also needed to delineate the cardiovascular
safety of SSRIs, SNRIs, and newer antidepressant classes in
patients with established CVD.

Mechanistic substudies should be embedded in
future RCTs to clarify pathways linking antidepressants
with cardiovascular outcomes, incorporating autonomic
testing, inflammatory biomarkers, platelet function assays,
and evaluation of drug-drug interactions. Standardized
reporting of adverse events, particularly bleeding,
arrhythmias, and QTc prolongation, is critical given the
polypharmacy common in cardiology practice.

Stratified and adaptive designs are warranted to test
effect modification by baseline depression status, CVD
severity, sex, and age, and to better identify subgroups most
likely to benefit from treatment or prophylaxis. Finally,
targeted evaluation of post-ACS prophylaxis and primary-
prevention strategies in underrepresented populations,
including women, younger adults, and those in low- and
middle-income countries, will be essential to guide clinical
decision-making and broaden generalizability.

5. Conclusion

In patients with CVD, SSRIs, particularly sertraline and
escitalopram, demonstrate short-term cardiovascular
safety, with no consistent signal for increased MACE,
arrhythmias, QTc prolongation, or mortality across RCTs.
Antidepressant efficacy remains variable, but collaborative
and integrated care models consistently improved both
depressive symptoms and cardiometabolic risk factors.
By contrast, TCAs carry clear cardiovascular liabilities,
including tachycardia, reduced heart rate variability,
and higher adverse-event rates, and should generally be
avoided in THD.

Mechanistic concerns such as bleeding, QTc
prolongation, and altered vascular tone remain biologically
plausible but were not substantiated by trial evidence. Taken
together, current findings support SSRIs as appropriate
first-line therapy for depression in patients with stable
CVD, which provided clinicians monitor tolerability
and consider individual risk factors (e.g, concurrent
antiplatelet or anticoagulant use).

Finally, early and integrated depression care may offer
dual benefits, improving mental health while lowering
downstream cardiovascular risk, particularly when
delivered before clinical disease onset. Future large, long-
term trials are needed to confirm cardiovascular safety,
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clarify antidepressant efficacy across diverse populations,
and better define the role of prophylaxis in post-ACS and
primary-prevention contexts.

Taken together, this review provides the first integrated
synthesis across randomized trials evaluating both
antidepressant efficacy and cardiovascular safety in diverse
cardiac populations. By combining pharmacologic and
collaborative-care evidence, our findings clarify that SSRIs
are consistently cardiovascular-neutral across heart disease
populations. This review also uniquely highlights that
collaborative and preventive models likely provide benefits
independent of medication effects. These contributions
address long-standing uncertainty and offer evidence to
guide depression treatment decisions in patients with
CVD.
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