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IMPORTANCE Posttraumatic stress disorder (PTSD) is a prevalent mental disorder, with a high
risk of chronicity, comorbidity, and functional impairment; PTSD is complicated to treat,
and the debate on the best treatment approach is ongoing.

OBJECTIVE To examine comparative outcomes and acceptability of psychotherapeutic and
pharmacological treatments and their combinations in adults with PTSD.

DATA SOURCES Embase, MEDLINE, PsycINFO, Cochrane Controlled Trials Register, and
PSYNDEX were searched for studies published from January 1, 1980, to February 28, 2018.
Reference lists of included studies and of previously published guidelines and systematic
reviews were also searched.

STUDY SELECTION Of 11 417 records identified, 12 published randomized clinical trials (RCTs)
comprising 922 participants, contributing 23 direct comparisons between psychotherapeutic
and pharmacological treatments or their combinations were included.

DATA EXTRACTION AND SYNTHESIS Standardized mean differences (SMDs) and odds ratios
were aggregated using random-effects network and pairwise meta-analyses. Risk of bias and
indirectness was rated for each study, and network confidence was rated using the
Confidence in Network Meta-Analysis framework.

MAIN OUTCOMES AND MEASURES The primary outcome was the comparative benefit
between 2 treatment approaches to PTSD symptom improvement, and secondary outcome
was the comparative acceptability of the treatment approaches, as indicated by patient
dropout rates before treatment termination.

RESULTS No treatment approach was found to be superior at the end of treatment (for all,
95% CI included 0). At the last follow-up, psychotherapeutic treatments showed greater
benefit than pharmacological treatments in both network (SMD, −0.83; 95% CI, −1.59 to
−0.07) and pairwise (SMD, −0.63; 95% CI, −1.18 to −0.09, 3 RCTs) meta-analyses. No difference
was found between combined treatments and psychotherapeutic treatments at long-term
follow-up, and combined treatments were associated with better outcomes than
pharmacological treatments in the network meta-analysis (SMD, −0.96; 95% CI, −1.87 to
−0.04), but not in the pairwise meta-analysis, which included 2 RCTs (SMD, −1.02; 95% CI, −2.77
to 0.72). No evidence was found for differential acceptability of the 3 treatment approaches.

CONCLUSIONS AND RELEVANCE These results suggest superiority of psychotherapeutic
treatments over pharmacological treatments; network, but not pairwise, meta-analyses
suggest superiority of combined treatments over pharmacological treatments in improving
PTSD symptom severity in the long term. The scarcity of reported long-term findings
hampers definite conclusions and demonstrates the need for robust evidence from
large-scaled comparative trials providing long-term follow-up data.

JAMA Psychiatry. 2019;76(9):904-913. doi:10.1001/jamapsychiatry.2019.0951
Published online June 12, 2019.

Editorial page 885

Supplemental content

Author Affiliations: Division of
Clinical Psychology and
Psychotherapy, Department of
Psychology, University of Basel,
Basel, Switzerland (Merz, Gerger);
Institute of Medical Biometry and
Statistics, Faculty of Medicine and
Medical Center, University of
Freiburg, Freiburg, Germany
(Schwarzer).

Corresponding Author: Heike
Gerger, PhD, Division of Clinical
Psychology and Psychotherapy,
University of Basel, Missionsstrasse
62, 4055 Basel, Switzerland
(heike.gerger@gmail.com).

Research

JAMA Psychiatry | Original Investigation

904 (Reprinted) jamapsychiatry.com

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Inha University User  on 01/31/2020

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2019.0951&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2019.0951
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2019.0902&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2019.0951
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2019.0951&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2019.0951
mailto:heike.gerger@gmail.com
http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2019.0951


P osttraumatic stress disorder (PTSD) is a highly debili-
tating mental disorder, which is characterized by psy-
chological and behavioral symptoms including re-

experiencing of the trauma, avoidance of stimuli associated
with the trauma, negative alterations in cognitions and mood,
as well as hyperarousal.1 The estimated lifetime prevalence of
PTSD among adults is approximately 8%.2,3 Among the 10%
to 20% of trauma survivors who develop PTSD,4 the disorder
becomes chronic in many cases, leads to considerable dis-
ease burden as well as social and occupational impairment, and
is associated with a high risk of psychiatric and medical co-
morbidity, substantial economic and societal costs, and in-
creased risk of suicide.1,5-9

Several beneficial treatments for PTSD are available,10-12

including pharmacological treatments13 and a variety of dif-
ferent psychotherapeutic treatment approaches.14,15 A previ-
ous network meta-analysis reported that outcome differ-
ences between individual psychotherapeutic approaches
(eg, cognitive behavioral therapy, prolonged exposure,
seeking safety, and eye movement desensitization and repro-
cessing) are nonsignificant and mostly occur in underpow-
ered studies.15 Accordingly, treatment guidelines typically rec-
ommend different types of trauma-focused psychotherapeutic
treatments as first-line PTSD treatment.16-21 Concerning
pharmacological therapies, however, recommendations are
inconsistent.22 For instance, the American Psychological
Association17 and the International Society for Traumatic Stress
Studies16 recommend selective serotonin reuptake inhibitors
as possible first-line treatment; but most guidelines, includ-
ing those of the National Health and Medical Research Council21

and National Institute of Health and Care Excellence,18 con-
clude that pharmacological treatments should be used as
second-line or adjuvant treatment, depending on severity, co-
morbidity, and patients’ response to psychotherapeutic
treatment.22

When it comes to evaluations of the comparative out-
comes between psychotherapeutic and pharmacological treat-
ments, some relevant issues must be considered: First, the
sustainability of PTSD treatment outcomes needs some
attention.23 A meta-analysis comparing outcomes between psy-
chotherapeutic and pharmacological treatments for depres-
sive disorders found psychotherapeutic treatments to be su-
perior to pharmacological treatments in the long term.24 In
addition, a recent meta-analysis concerning PTSD showed that
trauma-focused psychotherapeutic treatments had greater sus-
tained benefit than pharmacological treatments when both
were compared with control treatments.12 Second, previous
systematic reviews reported a lack of direct comparisons
between psychotherapeutic and pharmacological PTSD
treatments.11,12,25-27 Accordingly, recent systematic reviews and
meta-analyses have been largely based on indirect evidence
from studies comparing either psychotherapeutic or pharma-
cological treatments with control treatments.11,12,26 Particu-
larly when comparing such different treatment approaches as
psychotherapeutic and pharmacological treatments, indirect
evidence is considered highly problematic.26,28 But when
focusing on direct evidence for the comparison between phar-
macological and psychotherapeutic PTSD treatments, few stud-

ies had previously been identified (eg, a 2013 article by Cuijpers
et al25 identified 2 comparative PTSD studies).25 Third, the cur-
rent debate mainly focused on the comparison between psy-
chotherapeutic and pharmacological monotherapies. Al-
though combination or augmentation treatment strategies have
been suggested as promising and exciting new developments,29

it remains uncertain whether benefit increases when combin-
ing pharmacological and psychotherapeutic treatments.30 De-
spite the widespread use of combined treatments in clinical
practice, it has been reported repeatedly that systematic evalu-
ations of their outcomes are lacking.26,31-35

We conducted a systematic review to identify all direct
comparisons between psychotherapeutic and pharmacologi-
cal treatments and their combinations in treating PTSD symp-
toms in adult trauma survivors. We summarized short- and
long-term benefit data using network meta-analyses and pair-
wise meta-analyses.

Methods
This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) reporting guideline36 and
was registered with the International prospective register of
systematic reviews (PROSPERO identifier CRD42018109767).37

Identification of Studies
The systematic database search was set up in the context
of previous 2 projects.14,38 We searched Embase, Medline,
PsycINFO, Cochrane Controlled Trials Register, and PSYNDEX
for studies published between January 1, 1980, and February
28, 2018 (eAppendix 1 in the Supplement). The search terms
included free text as well as controlled vocabulary referring
to the intervention, the population, and the type of study. The
identification of studies for the present network meta-
analysis took place between November 1, 2017, and March 31,
2018. In addition, we screened the references of included
studies, all mentioned guidelines, systematic reviews, and
meta-analyses11,25-27,31 for potentially relevant trials. If the da-
tabase search identified trial registration records, we checked

Key Points
Question Is there evidence for the superiority of pharmacological,
psychotherapeutic, or combination treatment in treating adults
with posttraumatic stress disorder?

Findings This network meta-analysis including 12 randomized
clinical trials comprising 922 participants with 23 comparisons
demonstrated similar findings for the 3 approaches at the end of
treatment, but long-term benefits of psychotherapeutic and
combined treatments were superior to pharmacological
treatments across 6 randomized clinical trials that reported
follow-up data.

Meaning The available evidence is sparse and appears not to
support the use of pharmacological therapy as first-line treatment
for posttraumatic stress disorder; furthermore, this study suggests
that direct comparisons reporting long-term outcomes for all
3 types of therapy are needed.
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the corresponding trial register for published results. Two re-
viewers (J.M. and H.G.) independently screened the full texts
of potentially relevant publications using a structured manual.
Disagreements were resolved by consensus. The network
meta-analyses were conducted between August 9, 2018, and
October 3, 2018.

Selection Criteria
We included randomized clinical trials (RCTs) reporting
comparisons between a psychotherapeutic and a pharmaco-
logical treatment or combinations of both with either treat-
ment alone in reducing PTSD symptom severity in adults
with PTSD. We defined psychotherapeutic treatments in line
with previous work (eAppendix 2 in the Supplement).14,38

For combination psychotherapeutic and pharmacological
treatments, we included combination treatments as well as
add-on treatment designs, which started with 1 and added
the second treatment later. Thus, an active PTSD treatment
needed to be present as a comparator in the included stud-
ies. If a waiting list or a placebo control was included in a
study in addition to the active comparator, we included the
additional comparators in the network meta-analyses. We
had no language restrictions, and we did not require studies
to be double-blind for inclusion, because blinding of thera-
pists and participants is not possible in the context of psy-
chotherapy research.

Outcomes
Our primary outcome was PTSD symptom severity measured
on a continuous validated scale. We assessed treatment
outcomes immediately after treatment termination and long-
term outcomes as indicated by the longest available follow-up
assessment. For trials that used more than 1 PTSD scale, we
used a predefined hierarchy, which gave precedence to more
frequently used scales. Results from intention-to-treat analy-
ses were preferred over results from per-protocol or com-
pleter analyses. As secondary outcome, we included the
acceptability of PTSD treatments as indicated by patients drop-
ping out of treatment before treatment termination. If no rea-
sons for early termination were provided, we used the total
dropout rates per group.

Data Collection
For the effect size calculation, we extracted sample sizes,
means, and SDs for each treatment group. If these values were
missing, other statistical data that could be converted into
means and SDs were extracted. Conversions were calculated
according to formulas provided (eg, by Lipsey and Wilson39 and
Higgins and Green40). If the sample size was missing in the table
of analysis, we used the sample size of the descriptive statis-
tics. We contacted authors of 6 studies from which insuffi-
cient information was available. The authors of 1 study pro-
vided the relevant data on request.41 Studies were excluded
if the missing outcome data could not be calculated, im-
puted, or obtained from the authors. For the calculation of odds
ratios as indicators of treatment acceptability, we extracted
the number of dropouts between beginning and end of treat-
ment. If no dropout rates were reported, we used the differ-

ence between the number of patients at the beginning and at
the end of treatment.

In addition to the data for effect size calculation, charac-
teristics of the included population (eg, type of trauma, mean
age of the study sample, PTSD diagnosis, comorbidity, and
chronicity of PTSD symptoms), the intervention (eg, number
of treatment sessions, dosage of pharmacological treatment),
and the study (eg, year of publication) were coded. The Coch-
rane Risk of Bias (RoB) Assessment Tool was used to assess the
quality of the included studies.40 In addition, we used the Con-
fidence in Network Meta-Analysis (CINeMA) framework to as-
sess the quality of the network across studies (a detailed de-
scription of rating RoB, indirectness, and network confidence
is available in eAppendix 2 in the Supplement).42 Two inde-
pendent raters (J.M. and H.G.) extracted all data on a standard-
ized form (Microsoft Office Excel 2011) after intensive train-
ing in using the coding manual with operational descriptions
of each item. Disagreements were solved by consensus.

Data Analysis
For the primary analyses, standardized mean differences
(SMDs) between psychotherapeutic and pharmacological treat-
ments and their combinations were calculated first with the
end-of-treatment data, and second with the longest follow-up
data separately. Negative SMDs indicate the superiority of psy-
chotherapeutic over pharmacological treatments and the su-
periority of combination treatments over the individual mono-
therapies. The magnitude of SMD was interpreted as small
(0.20 SD), moderate (0.5 SD), or large (0.80 SD).43 Odds ratios
were calculated for the dropout rates between start and end
of treatment; losses to follow-up were not considered. Odds
ratios less than 1 indicate fewer dropouts with psychothera-
peutic than with the pharmacological treatment and fewer
dropouts with the combination treatment vs the individual
monotherapies. We assumed 2-sided P < .05 to indicate sta-
tistical significance.

A network was created including 3 jointly randomizable
treatments: first, psychotherapeutic PTSD treatments; sec-
ond, pharmacological PTSD treatments; and third, combina-
tions of psychotherapeutic and pharmacological PTSD treat-
ments. Additional comparators that were present in the
included studies (eg, waiting list controls and placebo con-
trols) were included in the network (eAppendix 3 in the Supple-
ment). We assumed that any patient who met all inclusion cri-
teria was likely, in principle, to be randomized to any of the
interventions in the synthesis comparator set. We addressed
the assumption of transitivity in the network meta-analysis44

by first assessing whether the included interventions were simi-
lar across studies using a different design, and then checking
whether the distribution of potential moderators was bal-
anced across comparisons.45

We considered random-effects models rather than a fixed-
effect model because we assumed that the included studies
differed with respect to clinical and other factors. Pairwise
SMDs were calculated for the 3 relevant comparisons. In ad-
dition, indirect evidence was estimated using the entire net-
work of evidence. To conduct network meta-analyses within
a frequentist framework, we used the package netmeta46 ver-
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sion 0.9-7 for the open-source software environment R, ver-
sion 3.5.1 (R Foundation for Statistical Computing). The R func-
tion pairwise transformed the data set to the contrast-based
format, which was needed for conducting the network meta-
analysis. In addition, we conducted random-effects pairwise
meta-analyses for the 3 relevant comparisons.

To reduce heterogeneity between studies, we prioritized
the most frequent outcome in our analyses; self-rated out-
come scales were used in these analyses only if observer-
rated outcomes were not reported. However, because observer-
reported outcomes have been shown to overestimate
intervention outcomes in psychotherapy outcome research,47

we repeated our primary analyses with a preference for self-
rated outcomes, using observer-rated measures only if no self-
report scales were reported.

To express heterogeneity between studies, the Q statistic
was used.48 Furthermore, τ2 was calculated to estimate vari-
ance between studies.49 For the primary outcome, a value of
τ2 = 0.04 was considered as low heterogeneity, 0.09 as mod-
erate, and 0.16 as high heterogeneity.50 In addition, we used
I2 as an indicator of the amount of observed variance that could
be attributed to between-study heterogeneity51 which can
roughly be interpreted as follows: 0% to 40%, may not be im-
portant; 30% to 60%, may represent moderate heteroge-
neity; 50% to 90%, may represent substantial heterogeneity;
and 75% to 100%, may represent considerable heterogeneity.50

In the network meta-analyses, we assumed a common esti-
mate for the between-study heterogeneity variance across all
included comparisons.

We used local as well as global methods to detect incon-
sistency in the network52 as follows: first locally, using the net-
split command (ie, splitting direct and indirect evidence), and
second globally, using the decomp.design command (ie, using
the design-by-treatment interaction model). We compared the
magnitude of heterogeneity between consistency and incon-
sistency models to determine how much of the total hetero-
geneity was explained by inconsistency.

Owing to the small number of included studies, we did not
conduct moderator analyses to explain observed heteroge-
neity. We conducted sensitivity analyses (eAppendix 4 in the
Supplement), excluding studies with imputed SDs, studies with
high indirectness ratings, studies with inadequate outcome as-
sessment, and studies that reported only short-term findings
to test the robustness of the observed results.

Results
The systematic database search identified 11 416 records.14,38

After the initial screening of titles and abstracts, 46 full-text
articles were considered potentially relevant. Twelve pub-
lished RCTs41,53-64 with a total of 922 participants were in-
cluded in our analyses (eFigure 1 in the Supplement). One study
was published in Chinese61 the remaining studies were pub-
lished in English. For our network meta-analyses at the end
of treatment, we used all 12 included studies with 23 compari-
sons (Figure 1A). Six studies contributed data for the long-
term analysis (Figure 1B)41,54-56,61,62 The studies that re-

ported only short-term data and those that reported long-
term data as well were comparable with respect to most
assessed clinical and methodological characteristics (Table;
eTable 1 and eTable 2 in the Supplement); only treatment du-
ration appeared somewhat shorter in the studies that pro-
vided long-term data compared with the studies that re-
ported short-term data only.

Risk of bias was considered low in 3 studies, moderate in
8, and high in 1 (eTable 1 in the Supplement). The network meta-
analyses relied mostly on evidence with moderate RoB and
with low to moderate indirectness (eFigures 2 and 3 in the
Supplement). The only study with high RoB reported both
short- and long-term data. Confidence in the network meta-
analyses was considered high for all 3 relevant comparisons
at the end of treatment and moderate to high at follow-up
(eTable 3 in the Supplement).

Short-term Findings
At the end of treatment, the comparative benefit between phar-
macological and psychotherapeutic treatments and their com-
binations showed no significant superiority of any treatment
approach (Figure 2A). The amount of overall heterogeneity in
the analysis was small (τ2 = 0.02). We found no indication of
inconsistency either within (Q = 9.58; df = 5; P = .09) or be-
tween (Q = 5.37; df = 7; P = .61) designs. Sensitivity analyses
confirmed the robustness of the SMDs and contributed to
explaining heterogeneity and inconsistency (eTable 4 in the
Supplement). Pairwise meta-analyses confirmed the lack of su-
periority of either approach at the end of treatment (Figure 2A)
(eAppendix 5 in the Supplement). Heterogeneity was low in
all 3 pairwise comparisons (all, τ2<0.02).

Long-term Findings
At the longest available follow-up, psychotherapeutic
treatments were significantly more beneficial than pharma-
cological treatments (SMD, −0.83; 95% CI, −1.59 to −0.07)
and the combined treatments were slightly but not signifi-
cantly superior to psychotherapeutic treatment alone (SMD,
−0.13; 95% CI, −1.12 to 0.87), but the combined treatments
were significantly more beneficial than pharmacological
treatments alone (SMD, −0.96; 95% CI, −1.87 to −0.04)
(Figure 2B). At the last available follow-up, we found high
overall heterogeneity (τ2 = 0.33). This finding was mainly
explained by inconsistency between designs (Q = 10.64;
df = 2; P = .005). After detaching single designs in the full
design-by-treatment interaction model inconsistency
was reduced but still significant (τ2 = 0.11; Q = 6.04; df = 2;
P = .05). Sensitivity analyses confirmed the magnitude of
the SMDs but did not explain heterogeneity or inconsistency
(eTable 4 in the Supplement). The pairwise meta-analyses
(Figure 2B) confirmed the statistically significant superiority
of psychotherapeutic over pharmacological treatments at
the last available follow-up (SMD, −0.63; 95% CI, −1.18 to
−0.09), as well as a large but nonsignificant benefit of com-
bined treatments over pharmacological treatment alone
(SMD, −1.02; 95% CI, −2.77 to 0.72). No significant difference
between psychotherapeutic and combined treatments was
reported in 1 pairwise comparison (SMD, 0.06; 95% CI, −0.31
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to 0.42). Heterogeneity was moderate to large in the pair-
wise meta-analyses at the last available follow-up.

Findings Favoring Self-reported Outcomes
The network meta-analysis favoring self-reported short-term
outcomes confirmed the findings based on the preference for
observer-rated outcomes with an SMD of −0.10 (95% CI, −0.39
to 0.18) in favor of psychotherapeutic over pharmacological
treatments, an SMD of −0.04 (95% CI, −0.35 to 0.26) for the
comparisons between combination treatment and psycho-
therapeutic treatment, and an SMD of −0.14 (95% CI, −0.39 to
0.10) in favor of the combination treatment over pharmaco-
logical treatment (eTable 4 in the Supplement).

The network meta-analysis favoring self-reported long-
term outcomes confirmed the findings based on the prefer-
ence for observer-rated outcomes with an SMD of −0.84
(95% CI, −1.57 to −0.11) in favor of psychotherapeutic over phar-
macological treatments, an SMD of −0.11 (95% CI, −1.06 to 0.84)
for the comparisons between combination treatment and psy-
chotherapeutic treatment, and an SMD of −0.95 (95% CI, −1.83
to −0.07) in favor of the combination treatment over pharma-
cological treatment (eTable 4 in the Supplement).

Acceptability
With respect to the comparative acceptability of the 3 treat-
ment approaches, we found slightly lower dropout rates in psy-

chotherapeutic treatments than in the pharmacological and
combined treatments, but the differences were not statisti-
cally significant, because all 95% CIs included 1.00. The de-
tailed data are presented in Figure 2C. We found evidence for
between-study heterogeneity (τ2 = 0.40), and for inconsis-
tency; in particular, estimates significantly differed between
designs (Q = 21.90; df = 7; P = .003). The pairwise meta-
analyses confirmed the results from our network meta-
analysis (Figure 2C). Again, heterogeneity was observed in all
3 comparisons (all, τ2>0.29).

Discussion
Our meta-analytic study addresses the comparative benefit
and acceptability of psychotherapeutic and pharmacological
PTSD treatments and their combinations in adult trauma
survivors. Our results indicate that there is no superiority of
any treatment approach at the end of treatment; however,
we found evidence for the superiority of psychotherapeutic
over pharmacological treatments, and of combined treat-
ments over pharmacological treatments alone at the last
available follow-up. With regard to treatment acceptability,
we did not find significant differences between the 3 treat-
ment approaches. This finding diverged from previous
meta-analyses showing a significantly higher dropout

Figure 1. Network of Included Comparisons at the End of Treatment and Follow-up

End of treatmentA

Long-term follow-upB

Psychotherapy plus
pharmacotherapy

Psychotherapy
plus placebo

Psychotherapy

Pharmacotherapy

Waiting list 

Placebo 

Psychotherapy plus
pharmacotherapy

Psychotherapy
plus placebo

Psychotherapy

Pharmacotherapy

Waiting list 

Placebo 

The size of the nodes indicates the
number of participants per treatment
approach. Empty circles indicate the
absence of the respective treatment
in the network. The thickness of the
edges represents the number of
comparisons between 2 treatment
approaches. Gray lines indicate the
3 comparisons of interest.
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rate for pharmacological compared with psychotherapeutic
treatments.65,66

Our results confirm the recommendations of many treat-
ment guidelines, that psychotherapeutic treatments should be
preferred as first-line treatments,22 and we found limited evi-
dence to recommend pharmacological treatments as mono-
therapies, when sustained and long-term symptom improve-
ment is intended. For the superiority of the combination of
psychotherapeutic and pharmacological treatments over phar-
macological treatment alone, we found some evidence: both
meta-analytic approaches showed large SMDs in favor of the
combined treatment; but owing to low power, the findings were
not statistically significant in the pairwise meta-analysis. Thus,
our study reflects the advantage of network meta-analysis com-
pared with pairwise meta-analysis in achieving greater preci-
sion of treatment benefit estimates owing to a formal combi-
nation of direct and indirect evidence in a single analysis. The
resulting increase in statistical power is especially relevant
when few studies are available for each of a number of pos-
sible comparisons, as in the present study.

The differences in findings at the end of treatment and at
long-term follow-up highlight the necessity to include long-term
follow-up data when evaluating the comparative benefit of treat-
ments, because the treatment outcomes at the end of treatment
may differ fundamentally from long-term findings. Thus, focus-
ingonresultsattheendoftreatmentandfoundingtreatmentrec-
ommendations on short-term data only, as done for instance in
previous meta-analyses,25 may lead to false conclusions.

This is the first meta-analysis to our knowledge to combine
the available evidence on the comparative benefit between psy-
chotherapeutic and pharmacological PTSD treatments and their
combinationsinasingleanalysis.Previousmeta-analysesmainly
relied on indirect comparisons, which are particularly problem-
atic when comparing 2 diverging treatment approaches across
studies, such as psychotherapies and pharmacotherapies. Here,
differences in methodology could be profound, for instance in
blindingofparticipants,personnel,andoutcomeassessors.11,26,27

Accordingly,wedidnotinclude2-armcomparisonsbetweenpsy-
chotherapeutic treatment and waiting list control patients or be-
tween pharmacological treatments and placebos, because they
have been shown to lead to overestimations of the active treat-
ment benefits75-79 and would not add much new information to
what is already known from previous meta-analyses on indirect
comparisons. Thus, the inclusion of comparative studies only,
but studies on all 3 different treatment approaches (ie, psycho-
therapeuticandpharmacologicaltreatmentsaswellastheircom-
binations) at once in 1 network meta-analysis constitutes a rel-
evant advantage compared with the existing meta-analyses.

Limitations
Our study has some limitations. First, we identified few (12) com-
parative RCTs for the short-term analyses, and fewer (6) RCTs
for our long-term analyses. Although this limited evidence
showed consistent results in the short term, conclusions are
constrained with respect to long-term findings. Second, we com-
bined psychotherapeutic as well as pharmacological treat-
ments and the combined treatments each in 1 node. This ap-
proach was chosen because previous network meta-analysesTa
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reported only nonsignificant differences between the in-
cluded psychotherapeutic treatment approaches (ie, cognitive
behavioral therapy, prolonged exposure, seeking safety, and eye
movement desensitization and reprocessing),14 as well as be-
tween the 3 selective serotonin reuptake inhibitors that were
used as monotherapies in our included studies (ie, paroxetine

hydrochloride, fluoxetine hydrochloride, and sertraline
hydrochloride).13 Nevertheless, the combined nodes may have
contributed to heterogeneity and inconsistency. However, at the
end of treatment, indicators of heterogeneity and inconsis-
tency were small, and only in the long-term data did we find
significant heterogeneity and inconsistency. The identified sub-
stantial superiority of psychotherapeutic over pharmacologi-
cal PTSD treatments in our network meta-analysis might be over-
estimated and must be confirmed by high-quality direct
comparison studies. For the moment, the statistically and
clinically80 significant moderate superiority based on the pair-
wise meta-analysis with moderate heterogeneity appears more
valid. Third, the included studies varied in several dimen-
sions. The observed heterogeneity between studies was very
small at the end of treatment in the pairwise meta-analyses, in-
dicating that the observed variations were not associated with
treatment outcome. In addition, we conducted several sensi-
tivity analyses, which confirmed the robustness of the re-
ported pattern of findings. Nevertheless, particularly our
less-consistent long-term findings await confirmation from
large-scale comparative RCTs preferably including all 3 treat-
ment approaches and reporting long-term data.

Conclusions

Despite the relatively small number of identified studies,
our meta-analyses suggest a consistent pattern of equivalent
treatment at the end of treatment across a number of
sensitivity analyses including self-reported and observer-
reported outcomes, and suggest that no urgent need for fur-
ther evidence on short-term outcomes. But, to our knowl-
edge, our meta-analyses using long-term data are the first to
empirically confirm the typical recommendation of psycho-
therapeutic treatments as first-line treatments. Based on a
comprehensive aggregation of all available direct compari-
sons, our results suggest clinically significant inferiority of
pharmacological monotherapies in the long term. The evi-
dence base for long-term outcomes, however, was unsatis-
factory, with few direct comparison studies, and most stud-
ies being underpowered.
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