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AbStrAct 
Question Recent data suggest that anxiety disorders are as often comorbid with bipolar disorder (BD) as with unipolar depression. The literature on 
panic disorder (PD) comorbid with BD has been systematically reviewed and subject to meta-analysis.
Study selection and analysis The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were thoroughly followed for 
literature search, selection and reporting of available evidence. The variance-stabilising Freeman-Tukey double arcsine transformation was used in the 
meta-analysis of prevalence estimates. Both fixed-effect and random-effects models with inverse variance method were applied to estimate summary 
effects for all combined studies. Heterogeneity was assessed and measured with Cochran’s Q and I2 statistics.
Findings Overall, 15 studies (n=3391) on cross-sectional prevalence and 25 independent lifetime studies (n=8226) were used to calculate pooled 
estimates. The overall random-effects point prevalence of PD in patients with BD, after exclusion of one potential outlier study, was 13.0% (95% CI 7.0% 
to 20.3%), and the overall random-effects lifetime estimate, after exclusion of one potential outlier study, was 15.5% (95% CI 11.6% to 19.9%). There 
were no differences in rates between BD-I and BD-II. Significant heterogeneity (I2 >95%) was found in both estimates.
conclusions Estimates that can be drawn from published studies indicate that the prevalence of PD in patients with BD is higher than the 
prevalence in the general population. Comorbid PD is reportedly associated with increased risk of suicidal acts and a more severe course. There is no 
clear indication on how to treat comorbid PD in BD. Findings from the current meta-analysis confirm the highly prevalent comorbidity of PD with BD, 
implicating that in patients with BD, PD might run a more chronic course.

bAckground
Patients with bipolar disorder (BD) are exposed to psychiatric comor-
bidity, with longitudinal rates that can be higher than 50% and may reach 
even 70%. Psychiatric comorbidity is one of the major reasons BD is often 
as severe as schizophrenia.1 

Psychiatric comorbidity in BD goes often undetected and undertreated 
in the clinical setting.2 This may depend on clinicians’ inclination to use 
a single, comprehensive primary diagnosis to deal with the patients, 
often neglecting the residuals symptomatology. Some symptoms—such 
as anxiety—may also hide within the multifaceted landscape of BD. 
Residual untreated symptoms are not unusual in BD with psychiatric 
comorbidity, and sometimes treatments aimed at the ‘primary’ condition 
might negatively impact on the course of the comorbid condition, wors-
ening its course.

In patients with BD, anxiety is extremely common, and it can be 
expressed both as an isolated symptom and as a full-blown syndrome. 
Kraepelin included anxiety in the core features of BD, also considering 
it a typical feature of the different clinical subtypes of the major condi-
tion. However, it was not until the latest decades that the interest in the 
manifestations of anxiety in the course of BD peaked in the published 
literature.

In general, comorbid anxiety is related to worse outcome, may 
affect recovery, leading to longer time from index mood episode to 
full remission of symptoms, particularly in depression, may favour 
earlier relapse, and associates to lower quality of life.3 4 Its treatment 
is problematic.5–8

Age at onset in patients with comorbid panic disorder (PD) was 
reported to be younger than in those without comorbidity.9 More depres-
sive episodes, and possibly higher risk of suicide and suicide attempt, 
also were reported.10 11 Indeed, a negative impact of comorbidity of PD 
with the course and outcome of BD has been described.

Studies reported a wide variability of the cross-sectional prevalence of 
PD in BD, ranging from 2.3% to 62.5%, while the longitudinal prevalence 
ranged from 2.9% to 56.5%.12–15

Overall, data on cross-sectional and longitudinal prevalence suggest 
that patients with BD share with patients with schizophrenia, or unipolar 
an equivalent rate of PD, which, nevertheless, is several times higher than 
the rate expected for the general population. However, detailed analysis 
is lacking. Precise information on comorbidity of PD with BD may serve 
the purpose of targeting those conditions that are known to affect treat-
ment response and recovery, and that may increase the risk of suicidality 
and the chance of developing a substance use disorder. Moreover, the 
treatment of comorbid PD may reveal challenging, both because of the 
increased risk of adverse effects and the greater chance of medication-in-
duced mood switch.

objective
This study set out to systematically review the literature about BD 
comorbid with PD BD. Retrieved data were subject to meta-analysis to 
extract both cross-sectional (point) and longitudinal rates of comorbidity.

Study Selection And AnAlySiS
The recommendations of the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement were followed in 
performing the review.

Data on the comorbidity of PD with BD were extracted from published 
literature, which were retrieved from PubMed/MEDLINE, from inception 
until 1 August 2017, on the basis of a search code that was developed 
by two authors (KNF, JV).

The following terms were used to scan PubMed database: ‘Bipolar’ (all 
fields) OR ‘manic’ (all fields) OR ‘mania’ (all fields) OR ‘manic depression’ 
(all fields) OR ‘manic depressive’ (all fields) AND ‘panic’ (all fields).
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Online supplementary appendix A details the combination of search 
terms that were used in the PubMed/MEDLINE interrogation, as well 
as all other search details.

Only studies in the English language were included. The search was 
enriched by a thorough scan of the reference lists of relevant books and 
reviews.13–17

A first reviewer (KNF) conducted a screen of titles and abstracts of 
the extracted list of references for inclusion, with a validation check by 
a second reviewer (JV). In case of uncertainty on inclusion, the full-text 
article was accessed. Discrepancies were solved through discussion, 
until the achievement of a consensus.

criteria for study selection
 ► Studies that included primary data concerning the comorbidity of PD 

in adult (over 18 years old) patients with BD: essentially, the num-
ber of patients with confirmed diagnosis of BD and with a comorbid 
diagnosis of PD.

 ► Studies published in the English language.

data abstraction and quality assessment
A previously pilot-tested standardised coding system was used by two 
authors (JV, KNF) for data extraction. The following information was 
derived from the articles: authors’ name, publication year, location, 
sample size, criteria for diagnosis, procedure for diagnosis (either clinical 
decision or diagnosis based on standardised or semistandardised inter-
view), number of cases with BD, number of cases with PD and number 
of cases with any other diagnostic group when used as comparison. 
For each study, one reviewer (KNF) abstracted the relevant data and a 
second reviewer (JV) verified the extraction for completeness and accu-
racy. Discrepancies in extraction/scoring were solved through discussion.

FindingS
Eventually, 16 studies with cross-sectional data and 26 with longitudinal 
data were included in the analysis. Overall, nine studies with data on BD-I 
were entered in the related sensitivity analysis, while four studies with 
data on BD-II were entered in the sensitivity analysis on BD-II.

The PRISMA flow chart is shown in the online supplementary 
appendix. The detailed results are also shown in the online supplemen-
tary appendix. The included studies with cross-sectional estimates are 
reported in table 1, while the details on included studies with lifetime 
estimates are reported in table 2 (see online supplementary appendix for 
the reference list of included studies).

cross-sectional (point) prevalence of comorbid Pd
The overall cross-sectional estimate of PD in patients diagnosed with BD 
was 11.5% (95% CI 10.4% to 12.6%) in the fixed-effect model, and it was 
15.1% (95% CI 7.9% to 24.0%) in the random-effects model (figure 1). 
Across studies there was a variation in the cross-sectional prevalence of 
PD in BD, a likely reflection of the sociodemographics and clinical charac-
teristics of the samples (figure 1). No relevant publication bias emerged 
from the funnel plot (online supplementary appendix figure A) and the 
Egger’s or Begg and Mazumdar rank correlation test (online supplemen-
tary appendix figure B). Heterogeneity was substantial: I2=95.9% (95% CI 
94.5% to 97.0%), estimated between-study variance=0.15 (figure 1 and 
table 3). However, the Baujat plot (online supplementary appendix figure 
C) suggested that the studies with the greatest contribution to the overall 
heterogeneity had a small to moderate influence on the result but one. 
The standardised residuals plot and the radial plot suggested just one 
sample was potential outlier (online supplementary appendix figure D).

Indeed, this sample, with patients with both BD-I and BD-II, had one of 
the highest cross-sectional estimated prevalence of PD. 

After exclusion of this outlier, the overall fixed-effect cross-sectional 
estimate of PD in patients diagnosed with BD went to a small decrease, 
being now 10.6% (9.5%–11.7%), while the random-effects estimate was 
13.0% (7.0%–20.3%) (table 3).

Subgroup analyses, with inclusion/exclusion of studies according to 
the nature of the sample, did not reveal relevant changes in the estimates 
of the random-effects model, nor a substantial attenuation of heteroge-
neity (see table 3 for details).

No difference in cross-sectional prevalence rates was found between 
BD-I and BD-II.

The meta-regression of data without the outlier on age and gender 
ratio showed that neither age (coefficient=0.011; z=−0.48; P=0.64; 
I2=94.6%) nor gender ratio (coefficient=−0.150; z=−0.94; P=0.36; 
I2=94.6%) was related to the cross-sectional prevalence estimate of PD 
in BD.

longitudinal prevalence of comorbid Pd
There were 26 studies detailing data on lifetime prevalence of PD in 
patients diagnosed with BD (figure 2), yielding 25 rates, some of them 
further grouped into BD-I and BD-II estimates (table 2). The longitudinal 
estimate of PD in patients diagnosed with BD was 15.5% (95% CI 14.7% 
to 16.3%) in the fixed-effect model, and it was 16.8% (95% CI 12.2% 
to 22.0%) in the random-effects model. Again, the composition of the 
sample by sociodemographic (male:female ratio, age range) and clinical 
(BD subtypes, phase of the disorder at assessment) variables conditioned 
a wide variability of the longitudinal prevalence of PD across studies 
(figure 3).

Some asymmetry, suggesting publication bias, emerged from the 
funnel plot (online supplementary appendix figure A), but the Egger’s 
or Begg and Mazumdar rank correlation test did not reveal statisti-
cally significant bias (online supplementary appendix figure B). Hetero-
geneity was substantial: I2=95.6% (95% CI 94.5% to 96.5%). The 
Baujat plot suggested that two studies among those with the greatest 
contribution to the overall heterogeneity also had the greatest influ-
ence on the result (online supplementary appendix figure A). However, 
the radial plot and the standardised residuals plot suggested just one 
potential outlier, and a different one (online supplementary appendix 
figure E).

After exclusion of one potential outlier study, the longitudinal estimate 
of PD in patients diagnosed with BD was 15.5% (95% CI 11.6% to 19.9%) 
in the random-effects model. No difference in longitudinal prevalence 
rates was found between BD-I and BD-II (table 3).

Heterogeneity remained substantial in analyses by subgroup, 
suggesting the sample diagnosis or phase of the disorder was not the 
main reason explaining it (table 3). Meta-regression showed no rela-
tionship of estimates with age (coefficient=0.005; z=0.44; P=0.66; 
I2=95.9%), gender ratio (coefficient=−0.029; z=−0.38; P=0.70; 
I2=92.8%) or the diagnostic procedure (Structured Clinical Interview 
for Diagnostic Statistic Manual (DSM) vs any other: coefficient=0.039; 
z=0.34; P=0.73; I2=95.5%).

comparison of bd with other diagnoses
Table 3 summarises the details on the prevalence rates of PD in patients 
with BD. Cross-sectional pooled rates indicate that 13% of patients with 
BD suffer from PD. This estimate is roughly similar to that reported for 
patients with schizophrenia or unipolar depression, and it is several times 
higher than the rate expected for the general population. The pooled 
longitudinal rate for PD in patients with BD is 15.5%, which is similar 
to that reported for patients with unipolar depression but several times 
higher in comparison with that reported in the control population.

PD probably presents with a chronic rather than episodic course in 
patients with BD and unipolar depression, as suggested by the negligible 
difference between cross-sectional and longitudinal prevalence.
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The prevalence of PD in people without comorbid disorder was 
reported in just one study, and it was 0% (out of 50 subjects), way much 
lower than the prevalence found in patients with BD in the same study 
(5%) or the estimates found in the present meta-analysis.

Cross-sectional estimates of PD in patients with BD were confronted 
with those observed in patients with major depressive disorder (MDD) in 
two studies only. A higher cross-sectional prevalence of PD in patients 
with BD was found than in patients with MDD (online supplementary 
appendix figure F): test for subgroup differences (based on random-ef-
fects model): Q=7.98, df=1, P=0.0047. However, in these two studies 
the cross-sectional estimates of PD in patients with BD were higher than 
the pooled estimates in the overall meta-analysis on cross-sectional data. 
Moreover, heterogeneity was substantial: I2=86.4% (66.9%–94.4%); 
Q=22.0, df=3, P<0.0001.

Six studies (published in seven papers) reported longitudinal estimates 
of PD in patients with BD and with MDD. No statistically significant differ-
ence was detected in the longitudinal prevalence of PD in patients with 
BD or MDD (online supplementary appendix figure G): test for subgroup 
differences (based on random-effects model): Q=0.05, df=1, P=0.82. 
Heterogeneity was substantial: I2=88.2% (81.3%–92.6%); Q=93.3, 
df=11, P<0.0001.

concluSionS And clinicAl iMPlicAtionS
There is a consensus in the literature of higher rate of psychiatric comor-
bidity in patients with BD, but with some inconclusiveness about the rates 
of specific comorbid disorders. Several methodological issues contribute 
to these inconsistencies. Studies differ in the characteristics of the popu-
lation under study, by gender, age and composition of samples in terms 
of BD subtypes or phase of the disorder at the time of assessment. The 
methods of assessment also influence the chance of correct detection 
of the cases. Trained lay interviewers are usually employed in epidemi-
ological studies, while clinical studies more often rely on highly experi-
enced researchers. Thus, reliability is often higher in clinical studies, at 
the expense of the inclusion of more severe cases. Conversely, epidemi-
ological studies, which apply structured interviews, may yield artificially 
inflated rates because of the multiple allocation of the same symptom.16

The current paper analysed 15 studies with data on cross-sectional 
(point) prevalence of PD in BD (n=3391). It also analysed 25 studies with 
longitudinal data (n=8226). Cross-sectional prevalence of PD ranged in 
these studies from 2.3% to 62.5%, while longitudinal prevalence ranged 
from 2.9% to 56.5%. The analysis returned a random-effects point prev-
alence (after exclusion of one potential outlier study) of 13.0% (95% CI 
7.0% to 20.3%), and a random-effects lifetime estimate (after exclusion 
of one potential outlier study) of 15.5% (95% CI 11.6% to 19.9%). 

Significant heterogeneity was found in both cross-sectional and longi-
tudinal meta-analysis (94.9% and 95.3%, respectively). In a previous 
meta-analysis, lifetime comorbidity of PD in patients with BD was equal 
to 16.8% (95% CI 13.7 to 20.1),18 a similar estimate to ours.

There is some evidence that patients with pure mania quite never 
report panic, which, conversely, is much more prevalent in patients with 
mixed states or depression (up to 80%, depending on the sample), and 
often the picture is very complex.19 Patients regularly admitted to hospital 
are likely to display higher rates of psychiatric comorbidity, including PD, 
than those treated primarily in the community. As a consequence, clin-
ical samples including hospitalised patients with BD will include a higher 
proportion of patients with psychiatric comorbidity.

As far as PD is concerned, in the general population the 12-month 
prevalence of PD was found to vary from 0.8% to 2.8%,20–25 while the 
lifetime prevalence was reported to range from 1.4% to 5.1%.21 23 24 26–28 
Thus the reported rates for patients with BD are approximately more 
than 7-fold higher for cross-sectional prevalence, and more than 4.5-fold 
higher for longitudinal prevalence, than in the general population. It is 
worth noticing that the longitudinal rates are approximately double of the St
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cross-sectional rates in the general population (although some overlap 
was also reported), while in patients with BD these rates are very close. It 
can be advanced that in patients with BD, PD is rather exclusively chronic 
and not episodic, and probably related to temperament,29 which does not 
seem to be the case in the general population.

In the current analysis, both point and longitudinal estimates of PD 
in BD were related to significant heterogeneity, which probably reflects 
heterogeneity in sample composition, differences in methodology and 
medical settings, as well as geographical differences. No relationship of 
the prevalence rates with age or gender ratio was found, which is consis-
tent with the incidence and prevalence of PD in the general population.

This widely accepted worst outcome of BD when comorbid with PD 
may depend on PD being often complicated by symptoms of depres-
sion,30–32 which may trigger a depressive phase in the course of the BD 
or agitation.33

A higher risk of suicide and suicide attempt was reported in patients 
with BD comorbid with PD. The frequent association of PD with major 
depression or substance use and related disorders might explain this 
finding. As a matter of fact, the evidence in so far is inconclusive. Some 
studies reported an increased risk of suicide attempts and self-harm in BD 
comorbid with PD, while other studies failed to find such an association.10

Overall, the treatment of BD is complex, while the treatment of many 
of its facets remains poorly researched.5–8 While in general antidepres-
sants are the treatment of choice for PD, this might not be the case in 
patients with BD (at least not in monotherapy) because of the risk of 
inducing or exacerbating mania. Patients with BD comorbid with PD are 
ideal candidates to the use of mood stabilisers, since there is evidence 
that lithium, lamotrigine and valproic acid/divalproex sodium may alle-
viate symptoms of anxiety both alone and in combination with antide-
pressants or second-generation antipsychotics, especially in mixed and 

Figure 1 Cross-sectional prevalence of panic disorder (PD) in patients diagnosed with bipolar disorder.

table 3 Effect sizes in the meta-analysis of studies on panic disorder in patients with bipolar disorder 

k n Prevalence, n (%) 95% ci (%) Q P value i2, n (%) 95% ci (%)

Cross-sectional studies
  FE model 15 3391 11.5 10.4 to 12.6

  RE model 15 3391 15.1 7.9 to 23.9 343.5 <0.001 95.9 94.5 to 97.0

  RE model without outliers 14 3295 13.0 7.0 to 20.3 253.9 <0.001 94.9 92.9 to 96.3

  RE in subgroup analysis 1 7 1228 12.3 1.2 to 31.3 120.9 <0.001 95.0 92.0 to 96.9

  FE in subgroup analysis 2 2 161 12.9 8.0 to 18.7

Subgroup analysis 1: BD-I samples only.
Subgroup analysis 2: BD-II samples only; since there were two studies only, the FE model was reported.

Longitudinal studies

  FE model 25 8226 15.5 14.7 to 16.3

  RE model 25 8226 16.8 12.2 to 22.0 546.5 <0.001 95.6 94.5 to 96.5

  RE model without outliers 24 8157 15.5 11.6 to 19.9 491.7 <0.001 95.3 94.0 to 96.3

  RE in subgroup analysis 1 9 2852 14.0 8.0 to 20.9 137.7 <0.001 94.2 91.0 to 96.3

  RE in subgroup analysis 2 4 217 14.8 1.7 to 35.8 11.1 0.011 73.1 24.2 to 90.4

Subgroup analysis 1: BD-I samples only.
Subgroup analysis 2: BD-II samples only.

BD, bipolar disorder; FE, fixed-effect model; k, number of included studies; n, number of patients in the included studies; RE, random-effects model with empirical Bayes 
estimator. 
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rapid cycling patients.34–39 However, the impact of PD on mood stabilisa-
tion and the load of caregiver burden is unclear,40 and hard data are not 
available for the treatment of PD in the frame of BD, neither concerning 
pharmacotherapy nor psychotherapy.41 42 The true risk for committing 
suicide under antiepileptic drugs is still a matter of debate,43–45 while 
psychosocial interventions do not seem to attenuate it.46–49

It is worth noticing that most of the papers included in this systematic 
review were not identified through the scanning of the search engine 
(PubMed/MEDLINE), but instead they were derived from reference lists 
of review papers and books. There is no clear explanation for this, but it 
is possible that the MEDLINE algorithm was unable to locate the infor-
mation when the search is aimed at data that were not clearly related 
to the main objective of the study. Overall, accuracy and completeness 
of review and meta-analytic studies cannot be assured when the data 
are retrieved from secondary sources, since there always might be an 
additional secondary source unknown to the authors.

An additional problem hampers the validity of the findings that can 
be derived from systematic reviews and meta-analysis studies that are 
based on psychiatric comorbidity in BD. Standard criteria assume that 
a comorbid anxiety disorder should be diagnosed in BD only if one can 
ascertain the independence of the symptoms of the comorbid disorder 
from those of the main disorder. However, it is probable that most studies 
reviewed here had used the very simple approach of merely adding up the 
symptoms. As a matter of fact, no DSM edition made explicit the require-
ment for independency of symptoms and diagnosis; thus, it cannot be 
excluded PD symptoms at least partially overlap with some core features 
of BD (eg, irritability, excitement).

In conclusion, this meta-analysis proved that there is high rate of 
comorbidity between BD and PD, with prevalence rates that are several 
times higher than in the general population, although with wide variation 
across studies. PD probably runs a more chronic course in patients with 
BD than in the general population. These findings highlight the importance 

Figure 2 Lifetime prevalence of panic disorder (PD) in patients diagnosed with bipolar disorder.

Figure 3 Graphical representation of the sample size of studies reporting cross-sectional and lifetime estimates of panic disorder in patients 
diagnosed with bipolar disorder.
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of early detection and treatment of PD in BD to prevent chronic outcome, 
lessen symptom severity, increase chance of remission from a manic or 
depressive episode, and reduce the risk of suicide and self-harm.
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