Prevalence and treatment of panic disorder in bipolar disorder:
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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 I 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% Cl 11.6% to 19.9%). There
were no differences in rates between BD-I and BD-II. Significant heterogeneity (I >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.'

Psychiatric comorbidity in BD goes often undetected and undertreated
in the clinical setting.” 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* Its treatment
is problematic.5~®

Age at onset in patients with comorbid panic disorder (PD) was
reported to be younger than in those without comorbidity.® More depres-
sive episodes, and possibly higher risk of suicide and suicide attempt,
also were reported.”® " Indeed, a negative impact of comorbidity of PD
with the course and outcome of BD has been described.
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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%.'%7 1

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 comoarbidity 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.'*"”

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
inadult (over 18 years old) patients with BD: essentially, the number
of patients with confirmed diagnosis of BD and with a comorbid diag-
nosis 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. Qverall, nine studies with data on BD-I
were entered in the related sensitivity analysis, while four studies with
data on BD-Il 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% Cl 10.4% to 12.6%) in the fixed-effect model, and it was
15.1% (95% ClI 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: 1>=95.9% (95% Cl
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.
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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-I.

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;
12=94.6%) nor gender ratio (coefficient=—0.150; z=—0.94; P=0.36;
12=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-Il estimates (table 2). The longitudinal
estimate of PD in patients diagnosed with BD was 15.5% (95% Cl 14.7%
to 16.3%) in the fixed-effect model, and it was 16.8% (95% Cl 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: 12=95.6% (95% Cl 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-l 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;
1?’=95.9%), gender ratio (coefficient=—0.029; z=—0.38; P=0.70;
1?=92.8%) or the diagnostic procedure (Structured Clinical Interview
for Diagnostic Statistic Manual (DSM) vs any other: coefficient=0.039;
7=0.34; P=0.73; 1?=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.

Evid Based Mental Health May 2018 Vol 21 No 2


https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858
https://dx.doi.org/10.1136/eb-2017-102858

M3IAal 1jewa)sAg

'ag Joj weiBouy ju3 T AS ‘Q9-d31LS ‘NS 10} MaIAIBIU] [e2IUIY PaINJONAS ‘(IS ‘IOPIOSIP BAIIB)Je-0ZIYIS ‘}jeozIydS ‘B|qe|ieA. Jou ‘¢ ‘eluaiydoziyds ‘ZIyag ‘apiosip aAissaidap Jolew ‘qq|y ‘enuely onsniels onsoubelq ‘Sa “apiosip Jejodiq ‘ag
syuaned eoiBojoinau Jo sanejel (0)o S8 LFHYLE (%0°9L) 8¢ 0§ sjouo)
818M $|013U0 B} UOISSIUBI Ul 08 YiIM Slualed (08) v LL'LF90°08 (%€"LL) LS 08 ains AIFINST ag elpuj ‘alojefueg ‘saoualosoINaN pue (e [EIUSIA J aumsu| [euoen (9002) /e 32 1ysinz
(z002)
I-08 yum syuaned Ajuo papnjau (L8 v €0LF1Ee (%9°LY) 62 oL ains AIFINST 1-ag Aaxiny ‘euepy ‘Ausieiun enoimyng - zeshodzg pue weule]
‘passaidap %Gz~ ‘Alanogal
U1 9%0G I-Q8 %GL < ‘08-d3LS Jo swaned goo 1S (5°8) 8L LZLF90Y %01y 816 as N-INST ag (9002) fe 13 ong
(r'v) § GLL 1-ag
'08-431S 4o swuaned 0og 1s. (z'6) €€ 8IFLY %9'0% 09¢ ais A-WSa I-ag (v00z) /e 1o uowis
‘ejep uonepunog AJINVLS (7'6) L2 eLLF8TY %07y 882 as NFINST ag (1002) /10 hoigop
(L9L) s VN %892 692 aanw
‘swoydwAs anoyaAsd ypum %z'9|
“BuijoAa pidey yum %G-z€ (I-ag :101
08 %\ °LY ‘ag aseyd-anoy (L'v2) 9 CILFLLE %l'LY Qg ‘06) 161 ans AIFINST ag pueuty ‘MuIs|aH ‘|HAN “Hun yoJeasay siapiosiq ooy (900Z) /& 1 asaluely
‘asnge
104odje 1o 3ouelsqns Aue NouUM %1'9L 'I-08 %L 95 (e'9) ze ov<  (%l'vh) 2z 80§ ans A-WSa ag Apey) “uepiyl jo Aneiyohsd Jo yuawiedaq Aysiaaun  (110z) /e 12 0ss,l12q
0z Heozlyog
(0'g) e (uswom) 9°656'vE 09 ays
(8661)
(o5l € (uaw) oL +8'vE %09 0z ains HlIFNSa ag |easny ‘aplejapy JaujeH pue 4j0s0)
(1noyym) 1Z'6LF 151y (%6€) 6
(Aupiquowod ouyeiyoAsd
I-0g yuMm e ‘uoissiwal u syusied Jo sjdwes (e2)e UHM) 9601+ L'6E (%5€) 71 6zL ais 4lIFNST 1-ag euojadJeg Jo AN pue jul) [endsoy ayp jo swiweiboid sqg (100Z) [e 32 BIRIA
(poxiw) £°LLFp'0F
'SNJe)S paxiwl 100yaS [e2IPa|\ AusiaAlun piealey ‘AneiyoAsq (z661)
10 eiuew Jo aposida 1s1lj yum sjuaiedul Jo sjdues (67) 2 (owew) £°Z1¥5°62 %0'6€ Ly ains HIIFNSa (paxiw 1o ojuew) |-qg 4o Juawedag payepijosuog ay pue [eydsoy uea d| ‘weiboid siapiosiq oloydAsd [8 38 Dismoens
Ajey) ‘esid
(zez) s¢ %L'EY 161 ais YlIHASa I-ag pue ABojooeuiieyd ‘ABojoiqoina ‘Aneiyohsd Jo yusuedag (€002) /e 12 1uid
(8°Lv) 22 (%1°92) Z1 9 1-ag
(1102) niAoyAegy
(0°09) 0g LG6+8'LE (%0°v€) L1 0§ ains AIFINST I-ag Asyyiny “eieyuy ‘fendso Buiyoea] pue Buiured) umery ‘soun) jusneding Aneiyohsq pue njBojiq) uex
(529) 02 b eluew anissaidaq
(€2)1 43 eluew aing
(€29) €€ €6 ains uoissaidap Jejodi VSN ‘U0ISNOY ‘sexa) Jo AlisiaAluN ‘e1uag autelyaAsd Aunog sutey  (£661) /e 19 Janes|iq
‘sainjeaj o1joyaAsd
Pey %06 < ‘eluew anissaidap yum ajduies ay} u| (zv8) 9l 6'8FLVE %0'9G (74 (euew anissaidap) |-qg
‘sainjeaj o1joyaAsd (£00Z) uayg
Pey%06< ‘ eluew aind yum syuaned jo sjdwes ayy u (0% L 8'8760E %L 61 als (euew) |-qg VSN ‘sexa] ‘uoisnoy ‘[eNdsop aineiyoAsy Alunog siiey pue Janes|iq
(v L 6'1176GE SL 191 (Buipho) 1-ag
(7'5) 6 PrL+99¢ 69 891 (uoissaidap) |-0g
(1t €ELFG9¢ €9 76 ans NFINST (elew) |-ag (vsn) ausniniy (6002) /e 12 Jj9A10)
1'Z1¥8'G€ (%9°€8) 97 9§ ag
90LF6'7E (%L€L) 71 6L Je0zIyas
Ajey) "esid (£002)
'sainjeaj anoyaAsd yum qg (X748 74 8'8+G'9¢ (%9°28) 61 ¥4 ans AIFINST paTRIN Jo Ausianiun ‘ABojouydaiolg pue ABojoseweyy ‘ABojoigoinap ‘AneiyoAsd Jo uswnedaq
‘BuijoAo pides (epeue) ‘olteiug
%L'6Z PUe |-08 %€ 0L Butpnjoul ‘ajdwes juaneding (8'92) L€ Ly~ %6°L€ 8L ais AIFINST ag ‘uoyiwey) weiBold s13piosig oo [euoiBay alseNO ($002) /e 10 uejhog
. (8'6) 01 L'ELF0'8E (%5°62) L€ S0L aanw
sdnoub Apnis
0M) 3y} Ul Jejiuis ale saposida anissaldap Jo sajey (€°62) 09 GLIF99¢ (%€°62) 09 50z ais ad VS ‘oluojuy Ueg Je 1ajuad a0usiog yy|eaH sexal Jo Alsienun  (z10Z) /e e luejjag
SjuaWwWoY (%) u aby 3. % u dnoib ansoubeiq uoneao] Apmg
‘aguajerald 10} 21npadoig 10§ LAY

ay Joj xipuadde Asejuawajddns auijuo aas) Japiosip Jejodiq yum sjuaiied ui 1aplosip diued jo aausjessid [BUOII8S-SS01D Ay} Buiuiaauod sisAjeue-e1aw ay) ul papnjaul SaIpnis Jo Sals1IalorIey)

(Sa1pnis papnjaul o 1si| 82UBI8J81

1 3lqeL

55

Evid Based Mental Health May 2018 Vol 21 No 2


https://dx.doi.org/10.1136/eb-2017-102858

panunuo)

(sa1pnig a118uay 1o} mainalu] Ajiwteq

uoissiwal Ul syualied (6°L) 52 (%b'0v) vZL LYLFTh L0E 3y} pue S0 ay}) smalnIalUl JisouBelp paImonAsiweg AFINST ad (90uel4 ‘xneapiog pue siied u) seydsoy pajeljyje-ANsiaaiun om|. (y002) /e 12 ewels
(6€L) 9L Gl (05 snid I-ad
eiep ag-diLs (e'81) 99 %907 STLFL LY 09¢ ININ) Maiasaluf dlieiyoAsdoanal [euorieusayul iy AFINST I-ag (VSN "HININ 8y Aq papuny 10sloid ausaninw) qg-d31S (v002) /e 10 uowis
Buiag-{lop pue yiesy
[eJUBI :ABAINg Ljea Alunwiwo) ueipeueg (e'61) 9L (%4°G1) 09 LELFELE 248 1019-HAIM AFINST ad Buag-||ap pue yyeaH [elua :ABAINS Lyjeal Ajunwiwog uelpeue) (9002) /e 19 layyeyos
(7'zl) 5§ £y aaw
Apnys [eaibojoiwapida lgzie 124 1-ag
ueyeBuny |I-qg pue |-qg Yum siuaned oL sieah y9-g1 G6 SI0 Y Jo uoision uelieBunyy I-ag (1002) /e 12 Jawyy
[:14 eiwhysig
(0v2) 51 8¢ aan
saJleuuonsanb
uoissaidap ag (8'9¢) 6 (%b°Gt) LL 0ZL+6'LE 174 Pajel-4|as pue paisjsiuiLupe-ueldiuljd pue 4-glds ad JoMIaN awoan( jusuieal) sejodig uonepunod Asjuelg (L661) [e191uid
yaIun|l Jo Alsianiun yaann ‘anuay [eaipajy Ausianiun ‘epsayleg
"HININ 1 19 Jo Ausieniun 'sejjeq S sexa] Jo Ausianun
uoissaidap 0g (6°1€) L€ %S vE sieoh g/-8| 9Ll ais Qg ‘sejebuy so7 ejwioye] Jo Ayisianiun) 31omia Jejodig uonepunoy Asjuers (8002) /e 10 emebeyeN
%0€ LLFZ'61 09 aan
soiud Juanedino
%eh R 15 I-ag a1uad [eay [ejuaw Apunwiwod Buneioge||0d 8aiy) Woly pue esig Jo
Ayssaniun ay Jo Juswpedaq aueiyoAsd Juaneding [endsoy Ausianiun
(9°£2) 0§ %EY ILLFE LY 0L d-19S 'I-a19S AFINST I-ag Apmis ueifey| anuaoniny (8002) /e 12 eIy
salleuuonsanb
Ejep uonepunog AJINVLS (1°02) 85 ElLLF87y 88C Pajel-{|as pue paigsiuiupe-ueldiul|d pue 4-aiJs N-INSa ag }HoM3aN 8wodnQ Juswiesi] sejodig uonepuno Asjuels (q1002) /e 39 Aoyzo
(0)o € Heozlyog
(r's2) 8L I\ I-ag yawnj Jo Alsianiup yaann ‘anuay [ealpajy Ausianiun ‘epsayleg
asn TLLFL1p:any oN "HIIN ¢ 19 Jo A ‘sejleq sexa] Jo Ausianiun
10409e LM €/Z ‘elep uohiepunod ATINYLS (4°61) ¥ (%0°8) 82 L9y any 9.2 ains AFINST I8 ‘sejabuy so7 elwojied o Aysieniun) omia Jejodig uonepunoy Asjuels (£002) e 32 1apuenal
Aaning Aupigiowo) [euonen |-qg (1'ee) 8 %l 6Y 66l 62 [e]] ag VSN 8yt Jo Asnung Aypigiowoy [euoneN (L661) /e 1o sajssay
P :9jeway (puejeaz mayy jo suoibal Aingiajued
('6L) Ly (%0°GL) L1 €0 B_N Lz $9I0 AIFINST ad pue ‘puejyinos ‘oBeig) puejeaz ma ur Apmg sejodig puejs| Linos (5002) /e 10 eamey
leutpnyibuoj
10 Apuawina anoyoAsd ey ‘I-ag %SL (r'91) 26 %Lt L'GLFEES 8l $DIQ 40 uolsiaA youalg AIFINST ad 191019 [} dSOH Jainauay ‘Xneapiog ‘[e}dsoH suaiiad sajiey) (£002) /e 1o Auay
SuoRIPU0Y pajejdy pue [0yod|y 7'91+0t ‘8eway (8002)
uo Aaaing o1Bojojapid3 [euonien z00Z—100Z (v'09) £58 (%9'7L) Z€Y L'9L+E'GE Bl Lyl ains AFINST aq Ayunog Lieyg u aimnsap ay) 1o} oluilo Jualiedine 1039as aljqng BIAaT] pue ulalsp|on
(622) 12 %Z'1€ -tejodiup 8'Z1+6°9¢ ejodiun 8Ll aan (3oA map ‘Aluno)
soufe] woy ejeq (5°96) 6€ %Z'9€ :ad 8'LL¥6'vE a4 69 ais N-INSa ag Hloyng o saijioe Jusiedut z 1) 108lo1d YesH [elualyl Aunog yjoyng (8002) /e 12 Janes|iq
(0%) 6 144 JROZIIS,
suollIpuog pajejay pue [0yod)y uo Aaaing aibojoiuapidg [euonen
(zg)9 18 sisoyaAsd yum qai Ayuno Le)g ul 8)MNsap ay) 1o} d1Uljd Juanedino 10)0as Algng
uoisIap, \IFNSQ-2NPayYas MalAIB)u| (3Hop map ‘Alunog
sisoyoAsd yum gg (62) ¥ sieak 09-G| 8el sanl|igesiq paleIoossy pue Japiosiq as() [0Yodly ‘al9S sisoyaAsd yum gg yloyng Jo sanijioey Juanedul z1) 198l01d YyijeaH [eIus|yl Ayuno yjoyng (zooz) /e 10 Brein
A9 emoj ur sauljg pue sjendsoH emo] Jo Ajsianiun
6'LLF6°GE :BuipAg = ‘sin07 15 ut Ausiaaiun uojbuiysepy ‘obeaiy) ur [endsoy ueuslAgseld
¥'71F9°9¢ :uoissaidag evl a8 ysny ‘Aj19 3104 Map ul [e)dsoH ueLa)Agsald-eIquinjog pue anysuj
(09) L1 EELFG9E BIUB 06Z Savs AIFINST 1-ag leIyoAsd a1eIS }I0A MAN ‘U0isog Ul [eNdSOH [e1auay SHasNYeSSe| (6002) /&9 ;A0
(8°0) 8€L evLLL uone|ndod |esauag
(0'01) 95 (%€8) L1 LG aaw
(1661) 0163y pue suiqoy
eale JusLuyaled [eaibojoiuapidy (8'02) 5¢ (%€°LL) 6 891 ais I-ag U0JSNoH ‘sexal Jo Ayisiaalun ‘(9d9H) anuag auelyohsd Aunog siiey  (G66 1) Jares|ig pue usyy
eluew 81nde ym sjuaned pasijendsoy (1°6) 95 yLFEY 0601 as I-a8 siel\ Jo Ausianiun ‘jendsoy ajuenbiely ejuies (6002) /e 19 utiozy
6°0LF L0 -3leway 6EL 1-ag
©Jep uonepuno4 AFINVLS I-09 %08 < (g°€1) 96 (%8L'%) v ¥ZLFGEY BleN (2L ans AIFINST I-ag HOMIaN BwodIng Juauieal) sejodig uonepuno Asjuelg (0102) /12 Jainysiy
SjuaWwo) (%) u (%) alen afy u 1 Ip 10} @Inp d dnoib ansoubeiqg uonesony Apmg
‘aguajenald

(sa1pms papnjour jo
181] 80usJaal 8y} Joj xipuadde Aieyuswajddns auijuo aas) Japlosip Jejodiq ynm sjuaned ui Japlosip olued jo sousjenald swinayl 8y} Buiuiaau0d SisAjeue-gIBW Ul PapN|oUl SBIPN]S JO SoNSLIBloRIRY)  Z 8|qel

M3IA3I d1Jewd)sAg

Evid Based Mental Health May 2018 Vol 21 No 2

56


https://dx.doi.org/10.1136/eb-2017-102858

Epidemiological study
Most patients with BD-II

Comments

BD-l

Prevalence,
55(12.4)
7(10.0)

18 (18.4)

n (%)
16 (10.6)
2(5.7)

Male (%)
29 (41.6%)
5 (62.5%)
13(51.9%)

44%

Age

33.4+10.3
40.4+15.1
39.5+11.8

149
443
0

8
21
98

for di

Hungarian version of the DIS
SCID, Hamilton Depression Scale, Bech-Rafaelsen Mania

Scale
SADS-Longitudinal Version

SCID-P

Criteria for
DSM-II-R
DSM-IV
DSM-IIl

Diagnostic group

BD
MDD
BD-I
BD-I: 8
BD-II: 27
MDD

f the Mood Disorders Programme, Clarke Institute of

Balcali Hospital, Cukurova University, Adana, Turkey
Mood disorders clinic of a major university centre

University of Toronto

Location

Table 2 Continued
Yerevanian et al (2001)

Tamam and Ozpoyraz

Szadoczky et al (1998)
(2002)

Study
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26 (32.1)
21 (6.9)

32 (39.5%)
49.34%

31.6

81

SCID-l

NA

Psychotic disorders unit, McLean Hospital, Belmont, Massachusetts, USA  BD

Young et al (1993)
Young et al (2013)

36.92+13.55

304

SCID-CV

DSM-IV-TR

BD

National Institute of Mental Health and Neurosciences, Bangalore, India

BD patients in remission

6(7.5)

57 (71%)

30.06+7.77

80

Chinese versions of CIDI and SCID

DSM-IV

BD

Hospitals of Taiwan

Zutshi et al (2006)

0(0.0)

50

Controls

BD-I
ic Interview; DIGS, Diagnostic Interview for Genetic Studies; DIS, Di

36 (12.6)
ic Statistic Manual; DSM-III-R, Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised; DSM-IV-TR, Diagnostic

147 (48.03%)

37.07+12.3

306

Hungarian version of the DIS

DSM-IV

Tsaietal (2012)

ic Interview Schedule; DSM, Di

AUD, alcohol use disorder; BD, bipolar disorder; CIDI, C:

and Statistical Manual of Mental Disorders-Fourth Edition (Text Revision); MDD, major depressive disorder; NA, not available; NIMH, National Institute of Mental Health; SADS, Schedule for Affective Disorders and

DSM; SCID-I, Structured Clinical Interview for DSM Axis | Disorders; SCID-CV, Structured Clinic Interview for DSM, Clinician Version; SCID-P; Structured Clinic Interview for DSM, Patient Version; STEP-BD, Sy

i Clinical Interview for

ffective disorder; SCID,
Program for BD; WMH, WHO World Mental Health (WMH) Survey Initiative.

h

ia; Schiz ,

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: 12=86.4% (66.9%—94.4%):
0=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: 12=88.2% (81.3%-92.6%); 0=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.'®

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% Cl
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
t0 16.8% (95% Cl 13.7 to 20.1),"® 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.'? 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%,%%-% while the
lifetime prevalence was reported to range from 1.4% to 5.19%.2" 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
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Study PD cases Total sample Prop (in %) 95%-Cl W(fixed) W(random)

Strakowski et al. 1992 2 41 —'—7—~ 49 [0.6;16.5] 1.2% 6.1%
Dilsaver et al. 1997 54 129 l —— 41.9 [33.2; 50.9] 3.8% 6.8%
Cosoff and Hafner 1998 3 20 —i—'— 15.0 [3.2;37.9] 0.6% 5.4%
Vieta et al. 2001 3 129 +— | 23 [0.5; 6.6] 3.8% 6.8%
McElroy et al. 2001 27 288 —-'-i— 9.4 [6.3;13.3] 8.5% 6.9%
Tamam and Ozpoyraz 2002 4 70 —'—l 5.7 [1.6;14.0] 2.1% 6.5%
Pini et al. 2003 35 151 i —'— 23.2 [16.7; 30.7] 4.5% 6.8%
Boylan et al. 2004 37 138 l —— 26.8 [19.6; 35.0] 41% 6.8%
Mantere et al. 2006 46 191 i —&— 24.1 [18.2; 30.8] 5.6% 6.9%
Otto et al. 2006a 78 918 I 85 [6.8;10.5] 27.0% 7.1%
Zutshi et al. 2006a 4 80 —-—i— 5.0 [1.4;12.3] 2.4% 6.6%
Coryell et al. 2009 17 427 &+ | 40 [23; 6.3] 12.6% 7.0%
Okan Ibiloglu and Caykoylu 2011 52 96 i s — 54.2 [43.7;64.4] 2.8% 6.6%
Dell'Osso et al. 2011a 32 508 =+ | 6.3 [4.3; 88 15.0% 7.0%
Bellani et al. 2012 60 205 i —a— 29.3 [23.1; 36.0] 6.0% 6.9%

| H

[
Fixed effect model 3391 ¢ 11.5 [10.4; 12.6] 100% -
Random effects model <:> 15.1 [7.9; 24.0] - 100%

Heterogeneity: I-squared=95.9%, tau-squared=0.1499, p<0.0001 (I
[ T I I ] ]

10 20 30 40 50 60

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

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,?? 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.

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.

Overall, the treatment of BD is complex, while the treatment of many
of its facets remains poorly researched.>® 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

This widely accepted worst outcome of BD when comorbid with PD
may depend on PD being often complicated by symptoms of depres-
sion,3%-32 which may trigger a depressive phase in the course of the BD
or agitation.*®

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

k n Prevalence, n (%) 95% Cl (%) Q P value 12, n (%) 95% Cl (%)
Cross-sectional studies
FE model 15 3391 11.5 10.4 t0o 12.6
RE model 15 3391 15.1 7.91023.9 343.5 <0.001 95.9 94.5t097.0
RE model without outliers 14 3295 13.0 7.0t0 20.3 253.9 <0.001 94.9 92.91t0 96.3
RE in subgroup analysis 1 7 1228 12.3 1.2t031.3 120.9 <0.001 95.0 92.0 to 96.9
FE in subgroup analysis 2 2 161 12.9 8.0t0 18.7
Subgroup analysis 1: BD-I samples only.
Subgroup analysis 2: BD-Il samples only; since there were two studies only, the FE model was reported.
Longitudinal studies
FE model 25 8226 15.5 14.7t0 16.3
RE model 25 8226 16.8 12.2t022.0 546.5 <0.001 95.6 94.5t0 96.5
RE model without outliers 24 8157 15.5 11.6 to 19.9 491.7 <0.001 95.3 94.0t0 96.3
RE in subgroup analysis 1 9 2852 14.0 8.0t0 20.9 137.7 <0.001 94.2 91.0t0 96.3
RE in subgroup analysis 2 4 217 14.8 1.7t035.8 1.1 0.011 73.1 24.21090.4

Subgroup analysis 1: BD-I samples only.
Subgroup analysis 2: BD-Il 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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Study PD cases Total sample Prop (in %) 95%-Cl W(fixed) W(random)
Young et al. 1993 26 81 i —_— 321 [22.2;43.4] 1.0% 3.8%
Kessler et al. 1994 43 130 | —_— 33.1 [25.1;41.9] 1.6% 4.0%
Chen and Dilsaver 1995 35 168 %-—‘— 20.8 [15.0; 27.8] 2.0% 41%
Pini et al. 1997 9 24 e 37.5 [18.8; 59.4] 0.3% 3.0%
Szadoczky et al. 1998 16 149 —4—:*- 10.7 [6.3;16.9] 1.8% 4.0%
McElroy et al. 2001 58 288 — 20.1 [15.7;25.2] 3.5% 4.2%
Yerevanian et al. 2001 2 35 —~—:*— 57 [0.7;19.2] 0.4% 3.3%
Craig et al. 2002 4 138 =+— | 29 [08; 7.3] 1.7% 4.0%
Tamam and Ozpoyraz 2002 7 70 —0—%-— 10.0 [4.1;19.5] 0.9% 3.7%
Henry et al. 2003 52 318 —— 16.4 [12.5;20.9] 3.9% 4.2%
Simon et al. 2004a 82 475 -%-'— 17.3 [14.0; 21.0] 5.8% 4.2%
Slama et al. 2004 24 302 = 79 [52;11.6] 3.7% 4.2%
Kawa et al. 2005 44 211 :~—+— 20.9 [15.6; 27.0] 2.6% 4.1%
Schaffer et al. 2006 164 852 ey 19.2 [16.7;22.1 10.3% 4.3%
Zutshi et al. 2006a 6 80 —*—i 7.5 [2.8;15.6] 1.0% 3.8%
Levander et al. 2007 72 350 (— 20.6 [16.5;25.2] 4.3% 4.2%
Dilsaver et al. 2008 39 69 i —_— 56.5 [44.0; 68.4] 0.8% 3.7%
Goldstein and Levitt 2008 381 1411 H || 27.0 [24.7;29.4] 17.1% 4.3%
Mula et al. 2008 26 121 :*—0— 21.5 [14.5; 29.9] 1.5% 4.0%
Nakagawa et al. 2008 37 116 o 31.9 [23.6;41.2] 1.4% 3.9%
Azorin et al. 2009 56 1090 i 51 [3.9; 6.6] 13.2% 4.3%
Coryell et al. 2009 17 427 + \ 4.0 [23; 6.3] 5.2% 4.2%
Altshuler et al. 2010 122 71 ~:-'— 17.2 [14.5; 20.1] 8.6% 4.3%
Tsai et al. 2012 36 306 - 11.8 [8.4;15.9] 3.7% 4.2%
Young et al. 2013 21 304 i 6.9 [4.3;10.4] 3.7% 4.2%
1
Fixed effect model 8226 <'? 15.5 [14.7; 16.3] 100% -
Random effects model <= 16.8 [12.2; 22.0] - 100%
ity: I-sq .6%, tau-sq .092, p<0.0001 i
T

I
10 20

T T T 1
30 40 50 60

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

rapid cycling patients.>*~2° However, the impact of PD on mood stabilisa-
tion and the load of caregiver burden is unclear,*’ and hard data are not
available for the treatment of PD in the frame of BD, neither concerning
pharmacotherapy nor psychotherapy.*' ¥ The true risk for committing
suicide under antiepileptic drugs is still a matter of debate,**® while
psychosocial interventions do not seem to attenuate it.*6-4°

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.

Studies with Cross-sectional estimates

Strakowski et al. 1992 - l
Dilsaver et al. 1997 9 -
Cosoff and Hafner 1998 - I
Vieta et al. 2001 I -
McElroy et al. 2001 1 _
Tamam and Ozpoyraz 2002 - .
Pini et al. 2003 k- -
Boylan et al. 2004 - -
Mantere et al. 2006 k- -
Zutshi et al. 2006a b -
Okan Ibiloglu and Caykoylu 2011 = -
poromota s -
Bellani et al. 2012 1 -
0 250 500 750

Total Number of Subjects

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

Studies with Lifetime estimates

Young et al. 1993
Kessler et al. 1994
Chen and Dilsaver 1995
Pini et al. 1997
Szadoczky et al. 1998
McElroy et al. 2001
Rihmer et al. 2001
Yerevanian et al. 2001
Craig et al. 2002
Tamam and Ozpoyraz 2002
Henry et al. 2003
Simon et al. 2004a
Slama et al. 2004
Kawa et al. 2005
Schaffer et al. 2006
Zutshi et al. 2006a
Levander et al. 2007
Dilsaver et al. 2008
Goldstein and Levitt 2008
Mula et al. 2008
Nakagawa et al. 2008
Azorin et al. 2009
Coryell et al. 2009
Altshuler et al. 2010
Tsai et al. 2012
Young et al. 2013

500 1000
Total Number of Subjects

o

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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