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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To evaluate the efficacy, safety, and tolerability
of pharmacological interventions for anxiety outcomes in
adults with post-traumatic stress disorder (PTSD), including
confirmed comorbid anxiety disorders and clinically significant
anxiety symptoms.

Material and Methods: PubMed/MEDLINE, Scopus, Web of
Science, PsycINFO, and Cochrane CENTRAL were searched
for randomized controlled trials and prospective cohort studies
published from 2000 to 2025. Risk of bias was assessed with
Cochrane tools, and certainty of evidence with GRADE.

Results: Twenty-two studies involving 2,708 participants
were included. Selective serotonin reuptake inhibitors (SSRIs)
reduced anxiety symptoms (standardized mean difference
[SMD] -0.46; 95% confidence interval [CI] -0.62 to -0.30;
moderate certainty) and PTSD symptoms (SMD -0.43; 95%
CI -0.58 to -0.28; moderate certainty). However, applicability
to formally diagnosed comorbid anxiety disorders was limited
by inconsistent diagnostic reporting. Serotonin-norepinephrine
reuptake inhibitors (SNRIs) reduced anxiety symptoms (SMD
-0.38; 95% CI -0.55 to -0.21; low certainty), whereas evidence
for PTSD outcomes was less certain. Atypical antipsychotics
showed possible benefit but increased discontinuation due to
adverse events (RR 2.14; 95% CI 1.43 to 3.21).

Conclusions: SSRIs provide moderate-certainty evidence for
reducing anxiety outcomes in PTSD populations. Evidence for
confirmed comorbid anxiety disorders remains limited. SNRIs
and atypical antipsychotics have lower-certainty evidence, and
atypical antipsychotics are associated with greater adverse-
event discontinuation.

Key words. Anxiety disorders, PTSD, comorbidity,
pharmacotherapy, systematic review, evidence-based medicine.

Introduction.

Anxiety disorders frequently co-occur with post-traumatic
stress disorders (PTSD). Epidemiological studies suggest that
approximately 50-60% of people with PTSD meet criteria for
at least one comorbid anxiety disorder [1,2]. Compared with
either condition alone, this comorbidity is associated with
greater symptom severity, poorer treatment response, greater
functional impairment, and increased health-care use [3,4].
Anxiety symptoms may also intensify the course and clinical
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expression of PTSD after trauma exposure [5,6].

Clinical practice guidelines generally address the
pharmacological treatment of PTSD and anxiety disorders as
related but distinct evidence bases [7-9]. The World Federation
of Societies of Biological Psychiatry recommends SSRIs and
venlafaxine among evidence-supported pharmacological
options for PTSD, while SSRIs and cognitive behavioral
therapy are established first-line treatments for anxiety
disorders [7,8]. Australian PTSD guidelines conditionally
recommend sertraline, paroxetine, fluoxetine, or venlafaxine
when medication is indicated [9]. However, most supporting
trials did not enroll or report a separately analyzed population
with a confirmed comorbid anxiety disorder [10,11].

Previousreviews have described the development and treatment
course of PTSD [12], examined combined pharmacological and
psychological treatment [13], and summarized antidepressant
efficacy [14]. More recent syntheses have considered SSRIs in
populations with substance-use comorbidity [ 15] and the limited
pipeline of newly approved or late-stage pharmacological
treatments for anxiety disorders and PTSD [16]. Mathematical
methods can support dose optimization and the interpretation of
treatment response, but they do not replace direct comparative
clinical evidence in the target population [17].

Several systematic reviews and meta-analyses have evaluated
pharmacotherapy for PTSD [18-20] or anxiety disorders [21,22],
but none focused specifically on adults with both PTSD and a
confirmed anxiety disorder. Huang et al. [18] supported the
efficacy of SSRIs and SNRIs for PTSD but did not synthesize
anxiety outcomes as a separate endpoint. Individual-patient-data
analyses have examined whether baseline symptom severity
modifies antidepressant efficacy, although conclusions remain
limited when formal comorbid diagnoses are unavailable [23].

This systematic review therefore evaluated pharmacological
interventions for anxiety outcomes in adults with PTSD.
Because formal anxiety diagnoses were inconsistently reported
in the available literature, the eligibility criteria included two
evidence strata: (1) confirmed comorbid anxiety disorders and
(2) clinically significant anxiety symptoms measured with
validated scales. The objectives were to: (1) compare medication
classes for anxiety outcomes in PTSD populations; (2) evaluate
benefits, harms, and tolerability; and (3) assess the certainty and
directness of the evidence using GRADE.
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Methods.

The systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 statement [24]. No protocol
was prospectively registered in PROSPERO or another public
registry; this absence is acknowledged as a methodological and
reporting limitation. The completed PRISMA 2020 checklist
with page references is provided as Supplementary File 1.
Eligibility Criteria:

Eligibility criteria were defined using the PICO framework
(Table 1). Two anxiety-ascertainment strata were included
because many PTSD trials report validated anxiety scores without
documenting a separate anxiety-disorder diagnosis. Studies
with a confirmed diagnosis were considered direct evidence
for comorbidity, whereas studies based only on clinically
significant symptoms or related constructs were considered
indirect supportive evidence. These strata were combined only
when interventions, populations, and outcome measures were
sufficiently comparable; anxiety ascertainment was considered
in subgroup interpretation and GRADE judgments.

Information Sources and Search Strategy:

PubMed/MEDLINE, Scopus, Web of Science Core Collection,
PsycINFO (via Ovid), and the Cochrane Central Register
of Controlled Trials (CENTRAL) were searched for records
published from January 1, 2000, through December 31, 2025.
ClinicalTrials.gov and the WHO International Clinical Trials
Registry Platform were searched for ongoing or unpublished
studies, and reference lists of eligible studies and relevant
reviews were hand-searched. Searches were limited to English-
language reports because translation resources were not
available. This restriction may have introduced language bias.

The complete search strategy for PubMed was as follows:

("Stress Disorders, Post-Traumatic"[Mesh] OR "PTSD"[tiab]
OR  "posttraumatic  stress"[tiab] OR  "post-traumatic
stress"[tiab]) AND ("Anxiety"[Mesh] OR "anxiety"[tiab]
OR T"anxiety disorders"[tiab] OR "HAM-A"[tiab] OR
"anxiety sensitivity"[tiab]) AND ("Drug Therapy"[Mesh] OR
"pharmacotherapy"[tiab] OR "Psychopharmacology"[Mesh]
OR "Antidepressive Agents"[Mesh] OR "Serotonin Uptake
Inhibitors"[Mesh] OR "SSRI"[tiab] OR "SNRI"[tiab] OR
"benzodiazepine*"[tiab] OR "Antipsychotic Agents"[Mesh] OR
"pregabalin"[tiab] OR "ketamine"[tiab] OR "sertraline"[tiab])
AND ("Randomized Controlled Trial"[pt] OR "Controlled
Clinical Trial"[pt] OR "Cohort Studies"[Mesh] OR "Clinical
Trial"[pt]) AND ("2000/01/01"[PDAT] : "2025/12/31"[PDATY])

Selection Process:

Two reviewers independently screened titles and abstracts
and then assessed potentially eligible full texts. Disagreements
were resolved through discussion or consultation with a third
reviewer. Inter-rater agreement at the full-text stage was
quantified using Cohen’s kappa statistics.

Data Collection Process and Data Items:

The following data were extracted: first author, publication year,
country, setting, study design, sample size, age, sex, diagnostic
criteria, method of anxiety ascertainment, baseline anxiety

153

severity, intervention and titration schedule, treatment duration,
comparator, outcome instruments, prespecified outcome data
(means, standard deviations, effect estimates, confidence
intervals, and p values), adverse events, discontinuations,
funding source, and conflict-of-interest declarations.

Risk of Bias Assessment:

Risk of bias in randomized controlled trials was assessed with
the Cochrane Risk of Bias 2 (RoB 2) tool across the domains of
randomization, deviations from intended interventions, missing
outcome data, outcome measurement, and selection of reported
results [25]. Non-randomized studies were assessed with
the Risk of Bias in Non-randomized Studies of Interventions
(ROBINS-I) tool [26]. Summary tables and traffic-light plots
were generated with the robvis R package [27].

Effect Measures and Synthesis Methods:

Continuous outcomes were summarized as Hedges’g
standardized mean differences (SMDs) with 95% CIs when
studies used different instruments and as mean differences
when the same instrument was used. Effect directions were
harmonized so that negative values favored the pharmacological
intervention. Dichotomous outcomes (response, remission,
and discontinuation) were summarized as RRs with 95% Cls.
Random-effects meta-analysis with restricted maximum-
likelihood estimation was conducted in R version 4.3.1 using
the meta [28] and metafor [29] packages when at least three
clinically comparable studies reported the same outcome.
Prediction intervals were reported when estimable.

Statistical heterogeneity was evaluated using Cochran’s Q (p
<0.10), tau-squared, and I-squared. I-squared values of 0-40%,
41-60%, 61-75%, and >75% were interpreted descriptively as
low, moderate, substantial, and considerable heterogeneity,
respectively [30]. Prespecified subgroup variables were anxiety
ascertainment (confirmed diagnosis vs clinically significant
symptoms or related constructs), pharmacological class, study
design, risk of bias, treatment duration (<12 vs >=12 weeks),
and geographic region. Quantitative subgroup analyses were
undertaken only when at least two sufficiently comparable
studies were available in each stratum; otherwise, differences
were described narratively. Sensitivity analyses included
exclusion of studies at high risk of bias, exclusion of influential
or outlying studies, and comparison of random-effects and fixed-
effect estimates. When quantitative pooling was inappropriate,
findings were reported using a structured narrative approach
consistent with the SWiM guideline [31].

Publication Bias Assessment:

Funnel plots and Egger’s regression test were planned only
for meta-analyses containing at least 10 studies [32]. When
small-study effects were suspected and the number of studies
was adequate, the Duval and Tweedie trim-and-fill method was
considered as an exploratory analysis [33].

Certainty of Evidence Assessment:

The certainty of evidence for each major outcome was
evaluated using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach [34],
considering risk of bias, inconsistency, indirectness, imprecision,
and publication bias.



Results.

Study Selection:

The search identified 2,347 records. After 500 duplicates were
removed, 1,847 titles and abstracts were screened, and 1,702
records were excluded. Full texts of 145 articles were assessed,
of which 22 studies met the inclusion criteria (Figure 1). Inter-
rater agreement for full-text eligibility was excellent (kappa =
0.88; 95% CI 0.81-0.95). The most common reasons for full-
text exclusion were absence of anxiety outcome data (n = 53),
absence of a pharmacological intervention (n = 32), ineligible
study design (n = 17), and non-original research (n = 9).

Study Characteristics:

The 22 included studies comprised 2,708 participants (study
sample sizes, 24-329) and were published between 2000 and
2024. Eighteen studies were randomized controlled trials
and four were prospective cohort studies. Twelve studies
were conducted in North America, five in Europe, three were
multinational, and two were conducted in other regions. Table
2 presents selected characteristics of studies contributing to
quantitative or narrative syntheses. Formal anxiety diagnoses
were inconsistently reported; several studies instead used
elevated symptom scores, anxiety subscales, or related constructs
such as anxiety sensitivity. Because the diagnostic strata were
sparse and clinically heterogeneous, a reliable, pooled subgroup
comparison by anxiety ascertainment was not possible. The
pooled estimates should therefore be interpreted as effects on
anxiety outcomes in PTSD populations rather than definitive
effects in patients with confirmed comorbid anxiety disorder.
This indirectness was incorporated into GRADE judgments.
Risk of Bias within Studies:

Among the 18 randomized controlled trials, 8 (44.4%)
were rated as low risk of bias, 7 (38.9%) as having some
concerns, and 3 (16.7%) as high risk of bias (Figure 2). The
most frequent concerns involved deviations from intended
interventions, particularly during open-label phases, and

Table 1. Eligibility criteria for selected studies.

Criterion Inclusion

Adults (>=18 years) with DSM- or ICD-defined PTSD and either (a)
a confirmed comorbid anxiety disorder or (b) clinically significant
anxiety symptoms on a validated measure (e.g., HAM-A >=14,

Population

GAD-7 >=10, or an equivalent threshold).

Any regulated pharmacological agent used to treat PTSD or anxiety,
including SSRIs, SNRIs, pregabalin, atypical antipsychotics, alpha-1
antagonists, beta-blockers, TCAs, MAOIs, benzodiazepines, buspirone,

Intervention
hydroxyzine, or ketamine.

Comparator .
P waitlist, or no treatment.

Primary: anxiety severity, PTSD severity, response, remission, and
treatment discontinuation. Outcomes had to be measured at >=4 weeks,
except rapid-acting interventions for which the prespecified acute time

Outcomes

point was retained.

Placebo, active pharmacological comparator, treatment as usual,

outcome measurement. Of the four cohort studies assessed with
ROBINS-I, two were rated as moderate risk, one as serious risk,
and one as critical risk.

Results of Individual Studies and Syntheses.

SSRIs for Anxiety Outcomes in PTSD Populations:

Nine studies (1,475 participants) evaluated SSRIs and reported
anxiety outcomes [35-42]. A meta-analysis of seven RCTs
indicated that SSRIs reduced anxiety symptoms compared
with placebo (SMD -0.46; 95% CI -0.62 to -0.30; p < 0.001;
I-squared = 41%; Figure 3). Similar effects were reported with
the HAM-A (SMD -0.48; 95% CI -0.65 to -0.31) and disorder-
specific or construct-based measures. SSRIs also reduced PTSD
symptoms (SMD -0.43; 95% CI -0.58 to -0.28; p < 0.001;
I-squared = 36%) across eight RCTs. PTSD response favored
SSRIs (RR 1.58; 95% CI 1.31 to 1.91), and remission also
favored SSRIs (RR 1.52; 95% CI 1.18 to 1.96). Sertraline had
the largest evidence base (four studies; 690 participants; SMD
-0.49; 95% CI -0.67 to -0.31) [35,36,41,42]. A statistically
reliable subgroup test by confirmed diagnosis versus symptom-
based ascertainment could not be performed because diagnostic
reporting was incomplete and the strata were sparse.

Luciano et al. [42] reported a secondary analysis of the
PROGTESS trial comparing sertraline (n = 74), prolonged
exposure (PE; n = 74), and their combination (n = 75) in
223 veterans with PTSD. Anxiety Sensitivity Index-3 scores
improved in the sertraline group from baseline to post-treatment
(mean change -12.4; 95% CI -15.8 to -9.0; p < 0.001), with
improvement maintained at 24 weeks. The magnitude of
change was similar for sertraline (Cohen’s d = 0.71) and PE
(d = 0.68), with no clear additional benefit from combined
treatment. Because anxiety sensitivity is a transdiagnostic
construct rather than a formal anxiety-disorder diagnosis, this
study provides supportive but indirect evidence. Barhoma et al.
reported follow-up of a pragmatic, randomized trial comparing
sertraline (n = 98) with venlafaxine (n = 97), both combined

Exclusion

Pediatric populations; substance-induced anxiety;
OCD as the primary diagnosis; no PTSD diagnosis;
or no reported anxiety outcome.

Non-pharmacological interventions without a separable
medication arm; unregulated herbal or nutritional
products; or preventive interventions.

No comparison group or psychotherapy-only
comparison without separable pharmacotherapy data.

No eligible primary outcome or follow-up shorter than
the prespecified period without justification for a rapid-
acting intervention.

Note. Abbreviations: AE, adverse event; ASI-3, Anxiety Sensitivity Index-3; BAI, Beck Anxiety Inventory, CAPS, Clinician-Administered PTSD
Scale; DSM, Diagnostic and Statistical Manual of Mental Disorders; GAD, generalized anxiety disorder; GAD-7, Generalized Anxiety Disorder-7;
HAM-A, Hamilton Anxiety Rating Scale; ICD, International Classification of Diseases; LSAS, Liebowitz Social Anxiety Scale; MAOI, monoamine
oxidase inhibitor; OCD, obsessive-compulsive disorder;, PCL, PTSD Checklist; PDSS, Panic Disorder Severity Scale; PTSD, post-traumatic stress
disorder; RCT, randomized controlled trial; SNRI, serotonin—norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA,

tricyclic antidepressant.
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Table 2. Selected characteristics of studies contributing to the syntheses.

Study

SSRIs
Davidson et al.
2001 [35]
Brady et al. 200
0[36]
Marshall et al.
2001 [37]
Tucker et al.
2001 [38]
Martenyi et al.
2002 [39]
Stein et al.
2003 [40]
Davidson et al.
2004 [41]

Luciano et al.
2023 [42]

SNRIs
Davidson et al.
2006 [43]

Allgulander et al.

2004 [44]
Rickels et al.
2000 [45]
Hartford et al.
2007 [46]
Petrakis et al.
2012 [47]

Barhoma et al.
2024 [48]

Design /N

RCT/ 167
RCT /180
RCT /143
RCT/ 130

RCT /197

Pooled
RCTs /245

RCT /120

Secondary
RCT
analysis / 223

RCT /329
RCT /185
RCT/ 135
RCT /112

RCT/ 86

RCT
follow-up
/195

Atypical antipsychotics

Krystal et al.
2011 [49]
Bartzokis et al.
2005 [50]
Villarreal et al.
2016 [51]
Carey et al.
2012 [52]
Other agents
Pande et al.
2004 [53]
Feltner et al.
2003 [54]

RCT /247

RCT /65

RCT /80

RCT /94

RCT/ 45

RCT /42

Population and anxiety
ascertainment

PTSD + reported GAD diagnosis

PTSD + reported panic
symptoms/diagnosis

PTSD + reported GAD diagnosis
PTSD + reported SAD diagnosis
PTSD + anxiety symptoms

PTSD + mixed anxiety outcomes

Reported PTSD + anxiety

outcome; source verification required

PTSD; anxiety sensitivity construct

PTSD + anxiety symptoms

Reported SAD + PTSD;
source verification required
Reported GAD + PTSD;
source verification required
Reported GAD + PTSD;
source verification required
PTSD + alcohol dependence +
anxiety outcome

PTSD; anxiety symptom scale

Treatment-resistant PTSD +
anxiety symptoms

Chronic combat-related PTSD +
anxiety outcome

PTSD + anxiety outcome

PTSD + anxiety outcome

SAD sample; PTSD comorbidity
requires verification
GAD sample; PTSD comorbidity
requires verification

Measure

HAM-A

Panic
frequency

HAM-A
LSAS

HAM-A
HAM-A

HAM-A

ASI-3

HAM-A
LSAS

HAM-A
HAM-A

HAM-A

HAM-A

HAM-A
HAM-A
HAM-A

HAM-A

LSAS

HAM-A

Intervention

Sertraline
50-200 mg/day
Sertraline
50-200 mg/day
Paroxetine
20-50 mg/day
Paroxetine
20-50 mg/day
Fluoxetine
20-80 mg/day
Paroxetine
20-40 mg/day
Sertraline
50-200 mg/day

Sertraline
50-200 mg/day

Venlafaxine

ER 37.5-300 mg/day

Venlafaxine

ER 75-225 mg/day

Venlafaxine

ER 75-225 mg/day

Duloxetine
60-120 mg/day
Venlafaxine

ER 75-225 mg/day

Sertraline vs
venlafaxine +
psychotherapy

Risperidone +
antidepressant
Adjunctive
risperidone
Quetiapine
monotherapy
Olanzapine
monotherapy

Pregabalin
150-600 mg/day
Pregabalin
300-600 mg/day

Comparator

Placebo
Placebo
Placebo
Placebo
Placebo
Placebo
Placebo
PE or
combination
Placebo
Paroxetine
Placebo
Placebo
Placebo

Active
comparator

Placebo +
antidepressant
Placebo
adjunct

Placebo

Placebo

Placebo

Placebo

Duration

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

24 weeks

24 weeks

24 weeks

8 weeks

10 weeks

12 weeks

6 - 1

months

24 weeks

16 weeks

12 weeks

12 weeks

10 weeks

8 weeks

RoB

Low
Low

Low

Some
concerns

Low

Low

Some
concerns

Low

Low

Some
concerns
Some
concerns

Low

High

2/Some

concerns

Low

Some
concerns

Low

Some
concerns

Some
concerns
Some
concerns

Note. Abbreviations: ASI-3, Anxiety Sensitivity Index-3; CAPS, Clinician-Administered PTSD Scale; ER, extended release; GAD, generalized
anxiety disorder; HAM-A, Hamilton Anxiety Rating Scale; LSAS, Liebowitz Social Anxiety Scale; PE, prolonged exposure; PTSD, post-traumatic
stress disorder; RCT, randomized controlled trial; RoB, risk of bias;, SAD, social anxiety disorder; SNRI, serotonin-norepinephrine reuptake
inhibitor; SSRI, selective serotonin reuptake inhibitor.

155



Table 3. GRADE summary of findings: pharmacotherapy for anxiety outcomes in PTSD populations.

Outcome (8-24 weeks) Participants  -p \DE certainty  Effect (95% CI) Placebo risk  APselute
(studies) difference

SSRIs

Anxiety symptom reduction 1,475 (9) Moderate (a) SMD -0.46 (-0.62 to -0.30) — SMD 0.46 lower

PTSD symptom reduction 1,388 (8) Moderate (a) SMD -0.43 (-0.58 to -0.28) - SMD 0.43 lower

PTSD response 1,152 (7) Moderate (a) RR 1.58 (1.31 to 1.91) 380 per 1,000 220 more per 1,000

Discontinuation due to AE 1,412 (8) High RR 1.19 (0.90 to 1.57) 110 per 1,000 21 more per 1,000

SNRIs

Anxiety symptom reduction 847 (5) Low (a,b) SMD -0.38 (-0.55 to -0.21) - SMD 0.38 lower

PTSD symptom reduction 765 (4) Very low (a,b,c) SMD -0.23 (-0.44 to -0.02) - SMD 0.23 lower

Discontinuation due to AE 827 (4) Low (a) RR 1.33 (0.92 to 1.92) 95 per 1,000 31 more per 1,000

Atypical antipsychotics

Anxiety symptom reduction 486 (4) Low (a,d) SMD -0.35 (-0.52 to -0.18) — SMD 0.35 lower

PTSD symptom reduction 486 (4) Low (a,d) SMD -0.31 (-0.48 to -0.14) - SMD 0.31 lower

Discontinuation due to AE 426 (4) Moderate (a) RR 2.14 (1.43 to 3.21) 65 per 1,000 74 more per 1,000

Abbreviations: AE, adverse event; CI, confidence interval; RR, risk ratio; SMD, standardized mean difference; SNRI, serotonin-norepinephrine
reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

“Downgraded one level for risk of bias. "Downgraded one level for inconsistency. ‘Downgraded one level for imprecision. d Downgraded one level
for indirectness related to treatment context and/or anxiety ascertainment.

[ Identification of studies via databases and registors J
"
Records identified from
Databases (n = 2,347)
PubMed (n = 845)
Scopus (n=623) o Records remaoved before screaning
Web of Scence (n = 412) N Duplicate records (n = 500)
PsycINFO (n = 287)
CENTRAL (n = 1B0)
_ l
Reconds scraansd 5 Records excluded
{n=1484T) {n=1T02)

l

Reports sought for retrieval Reports not retrieved

! {n = 145} {n=12)

L}

o Reports excluded:
Reports ‘T:f‘:g;fr eigiblity | Mo anxiety cutcome data (n = 53)
Ho phammacological intervention (n
=32)

Inappropriate study design (n= 17)
Mon-original research (n = 0)

(

Studies included in review
(n=22)

Figure 1. PRISMA flow diagram for selection of studies.
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Figure 3. Forest plot: SSRIs vs. placebo for anxiety symptoms in PTSD populations.

157



R

oo 00

Standard Error

014

1 0.05 « W | .(H)
0 M) = pe 0N
o Stilies

=]

o #]

Q

QQ

018

=(0 Hi = i)

o0

=040 =0, 20 0,00

Standardized Mean Diafference (Hedges' g)

Figure 4. Funnel plot for assessment of publication bias across studies examining SSRI efficacy for anxiety outcomes in PTSD populations.

with psychotherapy, in 195 trauma-affected refugees with
PTSD. Both groups improved on HAM-A scores at 6 months,
and the difference between-group difference was not significant
(p =0.48).

SNRIs for Anxiety Outcomes in PTSD Populations:

Five studies (847 participants) evaluated SNRIs and reported
anxiety outcomes [43-48]. Meta-analysis of four RCTs indicated
areduction in anxiety compared with placebo (SMD -0.38; 95%
CI-0.55t0 -0.21; p < 0.001; I-squared = 36%). Estimates were
similar for venlafaxine (SMD -0.39; 95% CI -0.57 to -0.21) and
duloxetine (SMD -0.35; 95% CI -0.58 to -0.12). The pooled
effect on PTSD symptoms was smaller and less certain (SMD
-0.23; 95% CI -0.44 to -0.02; p = 0.03; I-squared = 46%).
One study in veterans with alcohol dependence [47] did not
demonstrate benefit; excluding it reduced heterogeneity (SMD
-0.31; 95% CI -0.47 to -0.15; p < 0.001; I-squared = 28%)).
PTSD response favored SNRIs (RR 1.33; 95% CI 1.02 to 1.73),
although the certainty of this evidence was low.

Atypical Antipsychotics: Monotherapy or Adjunctive Use:

Four RCTs (486 participants) evaluated atypical antipsychotics,
including adjunctive risperidone and monotherapy with
quetiapine or olanzapine [49-52]. Because monotherapy and
augmentation trials address different clinical questions, pooling
them introduces indirectness. The reported pooled estimates
favored atypical antipsychotics for anxiety symptoms (SMD
-0.35; 95% CI -0.52 to -0.18; p < 0.001; I-squared = 28%) and
PTSD symptoms (SMD -0.31; 95% CI-0.48 to -0.14; p <0.001;
I-squared = 32%). However, discontinuation due to adverse
events was more frequent (RR 2.14; 95% CI 1.43 to 3.21;p <
0.001). Common adverse events included weight gain, sedation,
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and extrapyramidal symptoms. These findings should not be
interpreted as support for routine use.

Other Pharmacological Agents:

Evidence for other agents was limited. Two small pregabalin
trials were described [53,54], but their applicability to confirmed
PTSD comorbidity was uncertain because the published reports
primarily characterized anxiety-disorder samples. A single
ketamine RCT (n =41) reported a rapid reduction in an anxiety-
related CAPS item at 24 hours (mean difference -2.1; 95% CI
-3.4 to -0.8), with no meaningful difference at 7 days [55]. No
eligible RCTs of benzodiazepines, buspirone, hydroxyzine,
alpha-1 antagonists, or beta-blockers met the requirement for a
reported anxiety outcome.

Publication Bias:

Fewer than 10 studies contributed to the SSRI anxiety meta-
analysis. Accordingly, Egger’s regression test and trim-and-fill
estimates were not interpreted because these methods have
limited reliability with small numbers of studies. The funnel
plot in Figure 4 is presented for descriptive inspection only, and
publication bias cannot be excluded.

Certainty of Evidence (GRADE):

For SSRIs, moderate-certainty evidence suggested reductions
in anxiety symptoms (1,475 participants; SMD -0.46; 95% CI
-0.62 to -0.30) and PTSD symptoms (1,388 participants; SMD
-0.43; 95% CI -0.58 to -0.28), with a higher PTSD response rate
than placebo (RR 1.58;95% CI1.31to 1.91). For SNRIs, evidence
for anxiety reduction was low certainty (847 participants; SMD
-0.38; 95% CI-0.55 to -0.21), and evidence for PTSD symptom
reduction was very low certainty (765 participants; SMD -0.23;
95% CI-0.44 to -0.02). For atypical antipsychotics, evidence for



anxiety and PTSD symptom reduction was low certainty, while
evidence for increased discontinuation due to adverse events
was moderate certainty (RR 2.14; 95% CI 1.43 to 3.21). These
ratings indicate that future research may materially change the
non-SSRI efficacy estimates and that directness is limited when
formal anxiety diagnoses are absent.

Discussion.

This review synthesized pharmacological effects on anxiety
outcomes in adults with PTSD. SSRIs were associated with
moderate reductions in anxiety and PTSD symptoms, broadly
consistent with PTSD guidelines [7-9] and previous meta-
analyses [18,19]. However, the pooled estimates do not establish
efficacy specifically for patients with a confirmed comorbid
anxiety disorder because several contributing studies used
symptom thresholds, subscales, or transdiagnostic constructs
rather than a formal diagnosis.

The recent studies by Luciano et al. [42] and Barhoma et al.
[48] broaden the evidence base by examining anxiety sensitivity
and a trauma-affected refugee population, respectively.
Both are clinically informative, but neither fully resolves the
central evidence gap: anxiety sensitivity is not equivalent to a
diagnosed anxiety disorder, and pragmatic treatment combined
medication with psychotherapy. These studies therefore support
generalizability to anxiety-related outcomes while remaining
indirect for confirmed psychiatric comorbidity.

Evidence for SNRIs was less certain, particularly for PTSD
outcomes, and this review cannot independently establish
SNRIs as a preferred second-line treatment. The atypical-
antipsychotic evidence was also difficult to interpret because
monotherapy and augmentation trials were combined and
efficacy estimates were low certainty. The higher rate of adverse-
event discontinuation reinforces guideline recommendations to
avoid routine antipsychotic use and to reserve such treatment
for carefully selected, treatment-resistant cases with appropriate
monitoring [7,9,56].

Clinical care should remain multimodal and patient centered.
Trauma-focused psychological treatment is recommended as
first-line care when available [9,57]. Psychological rehabilitation
is particularly relevant for military personnel with PTSD
[58], while physical rehabilitation may also be required after
trauma-related injury [59]. Emerging digital and virtual-reality
approaches may extend rehabilitation options but should be
regarded as adjunctive rather than replacements for evidence-
based therapy [60]. A broader, multidimensional concept of
health supports assessment of mental, physical, functional, and
social outcomes [61].

‘When medicationis chosen, decisions should follow established
PTSD and anxiety guidelines, include shared decision-making,
and consider prior treatment, comorbid conditions, patient
preferences, and adverse-event risk. Antipsychotic treatment
requires baseline and ongoing monitoring of weight, metabolic
parameters, and extrapyramidal symptoms [56,62]. Co-occurring
alcohol dependence and other somatic or psychiatric conditions
further support a holistic assessment [63]. Mathematical
pharmacology may assist dose optimization and risk modeling,
but clinical recommendations still require valid trial data in the
target population [17].
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Recent epidemiological studies continue to demonstrate
substantial anxiety burden after trauma. Pearson et al. [64]
reported increased rates of anxiety and PTSD after traumatic
injury, while Ben Othmene et al. [65] described high anxiety-
symptom burden among military veterans with PTSD. These
findings support routine assessment of both symptom domains
but do not by themselves establish comparative medication
efficacy.

Novel interventions, including ketamine, esketamine, and
MDMA -assisted therapy, are being investigated for PTSD
[16,66]. Psychological interventions can also reduce anxiety
in complex PTSD, although durability at follow-up remains
uncertain [67]. These developments should be evaluated in trials
that separately report anxiety diagnoses, anxiety outcomes,
safety, functioning, and quality of life.

The findings should be interpreted in the context of current
guidelines. Pharmacological recommendations for PTSD are
generally conditional, and trauma-focused psychotherapies
remain preferred when feasible [9,57]. Medication may be
appropriate when psychotherapy is unavailable, declined,
contraindicated, or insufficient. Shared decision-making should
address expected benefits, uncertainty, access, treatment burden,
and individual risks.

Future effectiveness research should include diverse
populations, including refugees, veterans, civilians, and
people in low-resource settings. Trials should also evaluate
patient-reported outcomes, functioning, and long-term relapse
prevention. Family or caregiver factors may influence treatment
outcomes, as suggested in pediatric PTSD research [68], but
their role in adult pharmacotherapy requires direct study.

Broader treatment planning should also acknowledge that
PTSD pharmacotherapy extends beyond antidepressants
[69], that post-traumatic stress symptom burden may predict
treatment outcomes [70], and that response to trauma-
focused treatment can vary according to patient and treatment
characteristics [71]. Earlier pharmacotherapy reviews likewise
emphasize individualized benefit-risk prioritization [72],
while co-occurring mild traumatic brain injury can complicate
PTSD assessment and management [73]. Evidence from
adjacent clinical fields also illustrates the need to distinguish
complementary or nutraceutical strategies from guideline-
supported pharmacotherapy [74], to control technical artifacts
when neuroimaging is incorporated into mechanistic studies
[75], to consider sex-specific somatic comorbidity in broader
patient-centered care [76], and to account for medicines
reimbursement and access when translating evidence into
practice [77].

Limitations.

This review has several limitations. First, the evidence base
was small, and few recent studies met the eligibility criteria.
Second, formal anxiety diagnoses were inconsistently reported,
combining confirmed diagnoses with symptom-based or
construct-based ascertainment increased clinical heterogeneity
and indirectness. The available data were insufficient for a
reliable quantitative subgroup analysis by diagnostic status.
Third, outcome instruments varied, and most studies followed
participants for only 8-24 weeks. Fourth, non-English reports



were excluded because translation resources were unavailable,
creating a risk of language bias whose direction and magnitude
cannot be determined. Fifth, the review was not prospectively
registered. Sixth, aggregate published data limited analyses of
moderators, and the scarcity of head-to-head trials precluded
network meta-analysis. These limitations mean that the
results are more applicable to anxiety outcomes within PTSD
populations than to a narrowly defined, confirmed comorbid
anxiety-disorder population.

Implications for clinical practice and future research.

The findings do not establish a prescriptive medication
algorithm. When pharmacotherapy is selected, clinicians should
follow current PTSD and anxiety guidelines, monitor both
anxiety and PTSD symptoms, review tolerability and adherence,
and incorporate patient preferences. The moderate-certainty
SSRI findings may inform these discussions, whereas SNRI
and atypical-antipsychotic estimates should be presented with
greater uncertainty. Antipsychotics should not be used routinely
and require careful risk-benefit assessment and monitoring.

Future studies should recruit adequately powered samples
with confirmed comorbid anxiety disorders and PTSD; use
standardized diagnostic and outcome measures; separately
report anxiety, PTSD, functioning, and quality-of-life outcomes;
extend follow-up to evaluate durability and relapse; examine
treatment moderators; and include diverse, underserved
populations. Trials of novel agents should prespecify anxiety
outcomes and provide detailed safety data. Prospective protocol
registration and transparent reporting of extraction decisions are
also priorities for future reviews.

Conclusion.

This systematic review found moderate-certainty evidence that
SSRIs reduce anxiety outcomes in adults with PTSD, but the
evidence is not sufficiently direct to support firm conclusions for
patients with a confirmed comorbid anxiety disorder. Evidence
for SNRIs was low certainty for anxiety outcomes and very
low certainty for PTSD outcomes. Atypical antipsychotics
showed low-certainty efficacy signals and a clearer increase
in adverse-event discontinuation; they should not be used
routinely. Overall, the findings are consistent with guideline-
supported use of SSRIs when medication is indicated, but
clinical decisions should remain individualized and integrated
with trauma-focused psychological care. More rigorous trials
in diagnostically confirmed comorbid populations are required.
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