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Methods: Cross-sectional analyses were conducted with data from the Global Aging
and Geriatric Experiments in Bipolar Disorder (GAGE-BD) database. The sample in-
cluded 963 participants aged >50years (714 BD-I, 249 BD-II). Sociodemographic and
clinical factors were compared between BD subtypes including adjustment for study
cohort. Multivariable analyses were conducted with generalized linear mixed models
(GLMMs) and estimated associations between BD subtype and (1) general functioning
(GAF), (2) cognitive performance (g-score) and (3) somatic burden, with study cohort
as random intercept.

Results: After adjustment for study cohort, BD-Il patients more often had a late onset
>50vyears (p = 0.008) and more current severe depression (p = 0.041). BD-| patients
were more likely to have a history of psychiatric hospitalization (p <0.001) and current
use of anti-psychotics (p = 0.003). Multivariable analyses showed that BD subtype
was not related to GAF, cognitive g-score or somatic burden.

Conclusion: BD-I and BD-II patients did not differ in terms of general functioning,
cognitive impairment or somatic burden. Some clinical differences were observed be-
tween the groups, which could be the consequence of diagnostic definitions. The

distinction between BD-| and BD-Il is not the best way to subtype OABD patients.
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1 | INTRODUCTION

Bipolar disorder (BD) is clinically heterogeneous, and a distinction
is often drawn between bipolar | disorder (BD-I) and bipolar Il dis-
order (BD-II).} Although these subtypes have been included in the
DSM since 1994, this separation has been a topic of a long-lasting
debate.?” In particular, researchers question whether BD-1 and BD-
Il differ etiologically and clinically.™®

One argument to keep the subtypes separated is that BD-Il is often
considered as a “milder” form of BD-I with different clinical features
that require a different treatment strategy.?”'® However, observed
clinical differences in severity may be due to the DSM-5 definition it-
self.! The DSM-5 states that a manic episode with psychotic features,
longer duration, hospitalization, or severe impairment can only exist
within BD-I, so by definition individuals with BD-| experience more
severe manic episodes than BD-II patients. This DSM-5 definition may
also explain the higher hospitalization rates observed in BD-1.21%13

In contrast, studies in the general adult BD population have sug-
gested that BD-Il could be “more severe” than BD-I in other illness
aspects, although available literature is conflicting.*** In BD-II, higher
prevalences of depressive symptoms,'? more episodes of major de-

21315 and suicide attempts®® are reported. A meta-analysis

pression
could not find differences in comorbid anxiety disorders between
subtypes,16 but personality disorders seem to be more common in BD-
111217 A recent meta-analysis observed subtle cognitive differences

between BD subtypes, but these could be explained by differences in

Future research should investigate other disease specifiers in this population.

bipolar disorder, cognition, comorbidities, diagnostic subtypes, elderly, functioning, geriatrics,
impairment, older-age bipolar disorder (OABD), psychiatry

illness severity.18 Maina et al. (2007) found that individuals with BD-II
experience lower quality of life than those with BD-1.7 While Vinberg
et al. (2017) described lower overall functioning in BD-I1,*2 Karanti
et al. (2020) reported that BD-Il patients were more likely to be finan-
cially self-sustaining (i.e., not reliant on social benefits).*®

Examining BD subtypes is particularly interesting among individ-
uals with older-age bipolar disorder (OABD, defined as 250years).20
If any clinical differences between BD-I and BD-II exist, these may
be more pronounced among older patients as illness duration is lon-
ger and the clinical phenotype has had more time to fully develop.
Within a lifetime, patients can convert from BD-Il to BD-I if they
experience a full-blown manic episode in later life, but cannot con-
vert from BD-I back to BD-II. Thus, older patients who have a BD-II
diagnosis in later life may have a more “pure” version of that subtype
compared to a younger sample of BD-Il in which some proportion
may later convert to BD-I.

Itis of great clinical importance to identify determinants of (inter-
episodic) impairment and functioning in OABD, as investigation of
clinically relevant subgroups might aid better, personalized care for
OABD patients.?° Up to date, only one study (N = 101) compared
somatic comorbidities?! and one study (N = 86) compared cognitive
impairment?? between BD subtypes in an older population specifi-
cally. The current study aimed to examine differences between BD-|
and BD-Il subtypes in OABD in a larger sample. Data were derived
from the Global Aging & Geriatric Experiments in Bipolar Disorder
database (GAGE-BD), a harmonized dataset of archival studies from
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around the globe.?® Differences in sociodemographic and clinical
factors were explored between BD subtypes. We analyzed associa-
tions between BD subtype and (1) general functioning, (2) cognitive
performance and (3) somatic burden in OABD in further detail, as
these domains are often affected in the older BD population and

have important implications for clinical outcomes.?%?*

2 | MATERIALS AND METHODS
2.1 | Study population

The current study analyzed cross-sectional, multisite data from the
GAGE-BD project. The GAGE-BD database includes pooled and har-
monized international data from more than 1300 individuals with BD.
The GAGE-BD project aims to further characterize the group of indi-
viduals with OABD.?® For the current analyses, data from Wave 1.75
(as of July 2021) were used. Detailed information on the GAGE-BD
project, sample characteristics, and meta-data of contributing studies
can be found elsewhere.?®2° Participants were included in the pre-
sent analysis if they were aged >250years and if data on BD subtype
were available. A total of 15 study cohorts from 10 sites contributed
to the current analyses (Table S1). Approval to contribute data was
obtained by each site's institutional review board or ethics commit-
tees and by the GAGE-BD coordinating center (Case Western Reserve
University School of Medicine, Cleveland, Ohio, USA). Table S2 shows

the inclusion/exclusion criteria for the contributing studies.

2.2 | Sociodemographic and clinical characteristics

Demographic variables (age, gender, education level, employment
status, relationship status) and clinical variables (age of onset, illness
duration, number of affective episodes, depression severity, rapid
cycling, hospitalizations, lithium use, antipsychotic use, smoking)
were harmonized across studies.?” In all contributing studies, current
mania severity was measured with the Young Mania Rating Scale
(YMRS).2 As current depressive symptoms were measured with the
Hamilton Depression Rating Scale (HAM-D),?’ Montgomery-Asberg
Depression Rating Scale (MADRS),?® or the Center for Epidemiologic
Studies Depression Scale (CES-D)?? in different samples, these
data were transformed into one categorical depression sever-
ity variable with three categories: 0 = No depression (HAM-D <7,
MADRS <6; CES-D<15), 1 = Mild or moderate depression (HAM-D
8-23; MADRS 7-34; CES-D 16-27), and 2 = Severe depression
(HAM-D = 24; MADRS =235; CES-D = 28).

2.3 | Predictor of interest: BD subtype
The predictor was BD subtype (BD-I vs. BD-Il). The participating

studies gave this diagnosis based on the Structured Clinical Interview
for DSM Disorders for DSM-IV (SCID-1V),%® the Mini-International

Neuropsychiatric Interview (M.I.N.1.) for DSM-1V,%! or clinical evalu-
ation (Table S2). Data on subtypes other than BD-I and BD-II, such
as BD Not Otherwise Specified (BD-NQOS) or Cyclothymic Disorder,
were not available in the GAGE-BD database. Individuals with BD
subtype “unknown” were removed from analysis.

2.4 | Primary outcomes
241 | General functioning

General functioning was measured with the continuous Global
Assessment of Functioning (GAF) scale, which ranges from O to
100.%2

2.4.2 | Cognitive performance

As neuropsychological assessments were heterogeneous across
individual studies, the GAGE-BD project harmonized the available
cognitive data for each participant into a general cognitive ability
“g” score. This method has been used before and has advantages
for consortium analyses, as it allows all participants with cognitive
data to be included regardless of the different batteries used across
sites.3® The method is based on findings that show that the g-score
derived from different studies with different batteries ranks patients
almost identically (g factors approaching r = 1.0).%*

First, neuropsychological (NP) tests were assigned to a cognitive
domain for each contributing study separately. Only NP tests in the
domains of speed of processing, verbal learning, non-verbal learning,
working memory, and reasoning and problem solving were selected.
A minimum of one and a maximum of two tests per domain and no
more than one variable from each NP task were included.®® Some
NP tests were not selected due to a small study sample size (less
than 10 participants per one NP variable). Table S3 shows the final
selection of NP tests and the corresponding cognitive domains. For
each participant a z-score was calculated per NP test based on the
group mean and standard deviation (SD) of the BD population within
the respective study cohort. Extreme outlier scores were removed
(z<-3.00 or > +3.00). To harmonize z-scores across studies, a princi-
pal component analysis (PCA, unrotated, Eigenvalues >1.0) was per-
formed with all selected measures. The first factor score of the PCA
was used as individual cognitive g-score (i.e., a continuous z-score
with mean = 0, SD = 1, range-1.00 to +1.00). A negative g-score
represents cognitive performance worse than average, whereas a

positive g-score indicates cognitive performance above average.

2.4.3 | Somatic burden

Across studies in the GAGE-BD database, the presence of physical
comorbidities was assessed in various ways, including standardized
measures such as the Cumulative lliness Rating Scale (CIRS)%® and
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the Charlson Comorbidity Index,3 as well as using medical charts,
self-report, or physical examination.?” The GAGE-BD project harmo-
nized these variables into eight binary variables, each representing
a disease domain: cardiovascular, respiratory, gastrointestinal, liver,
renal, genitourinary, musculoskeletal, and endocrine.?> Each of the
eight comorbidity variables represented 1 = presence and O = ab-
sence of an illness within that particular disease domain. The count
variable “somatic burden” was created by summing the eight binary
variables, but only for those participants with complete data on all
eight disease domains. The procedure was similar to the develop-
ment of the CIRS(G), which has been shown to have good interrater
reliability and face validity in older-aged psychiatric patients.%”

2.5 | Statistical analysis

Analyses were carried out in IBM SPSS version 25. Since little is
known about the potential differences between BD-I and BD-Il in
OABD, we employed an agnostic (hypothesis-free) approach. A two-
sided alpha of 0.05 was considered statistically significant. Missing
data were handled with pairwise deletion (available case analysis)

and for the GLMMs with listwise deletion (complete case analysis).

2.5.1 | Descriptive statistics

Non-parametric tests (Mann-Whitney U test or Fisher exact test)
were performed to compare sociodemographic and clinical factors
between BD-l and BD-II. We also accounted for systematic differ-
ences between the contributing studies by performing generalized
linear mixed models (GLMMs) with a binomial probability distribu-
tion with a logit link function. In these models a sociodemographic
or clinical factor was entered as a predictor, BD subtype as the out-

come variable, and study cohort as a random intercept.

2.5.2 | Generalized linear mixed models (GLMMs)

We performed GLMMs with BD subtype as predictor and study cohort
as random intercept. The residuals of both continuous outcomes (i.e.,
GAF and cognitive g-score) were normally distributed within each of
the 15 contributing studies. For these outcomes, we used a GLMM
with a normal probability distribution with an identity link function.
For the outcome somatic burden, a GLMM with a Poisson probability
distribution with a log link function was employed, as is appropriate
for count data. For each outcome, crude analyses (only controlling
for study cohort) and analyses adjusted for age, education level, and
gender were performed. For evaluation of missing data, binary missing
data indicators (MDlIs) were created for GAF, cognitive g-score, and
somatic burden, with 1 = missing and O = present. The association be-
tween BD subtype and missing data was evaluated with GLMMs with
a binomial distribution and a logit link function, with BD subtype as
predictor, MDI as outcome and study cohort as a random intercept.

2.5.3 | Sensitivity analyses

We initially planned to adjust the GLMM analyses for eight poten-
tial confounders: age, gender, education level, number of affective
episodes, late onset, depression severity, history of psychiatric hos-
pitalizations, and anti-psychotics use. However, many cohorts had
substantial amounts of missing data on these variables. Therefore,
we repeated the analyses in a subset of participants with complete
data on these eight confounders to examine how likely it is that
these confounders would substantially affect the estimated differ-
ences in outcomes between BD-l and BD-II.

3 | RESULTS
3.1 | Descriptive statistics

In total, 963 BD patients aged 50 or older were analyzed (Table 1).
Overall, 714 participants were diagnosed with BD-I (74.1%) and
249 with BD-Il (25.9%). The proportion of BD-I patients in in-
dividual studies ranged from 47.8% to 100% (Figure 1). The
selected sample of the “Inflammaging study” did not contain in-
dividuals with BD-II, since all BD-Il patients in that study were
aged <50years. Most of the study participants were not highly
symptomatic when assessed (low YMRS and on average 4.3%
with severe depression).

Overall, mean age was 63.1years (SD 8.8), 56.1% was female,
participants received on average 13.1years of education (SD 3.8),
24.3% had a current paid job, and 41.4% was in a current steady
relationship. Average GAF was 61.0 (SD 12.0) and mean somatic
burden was 2.47 (SD 2.1). Controlled for study cohort, individuals
with BD-Il more often had a late onset (>250years) of BD (19.7% vs.
12.3%, p = 0.008) and more often had a current severe rather than a
mild/moderate depression (8.2%/33.3% vs. 3.0%/38.0%, p = 0.041).
On the other hand, individuals with BD-I more often had a history
of psychiatric hospitalization (80.8% vs. 57.6%, p <0.001) and more
often were prescribed antipsychotic medications (47.7% vs. 39.0%,
p = 0.003). For descriptive data on individual physical comorbidities,
see Table 3.

3.2 | Generalized linear mixed models (GLMMs)
3.2.1 | General functioning

GAF was collected in 45.4% of the total sample (N = 437/963)
(Table 2). Controlled for study cohort, BD subtype was not as-
sociated with missing data on GAF (p = 0.810). BD subtype was
not significantly associated with GAF (crude analysis, B = 0.25,
Cl = -2.20-2.70, p = 0.839). Controlled for age, gender, and edu-
cation level, the effect of BD subtype on GAF remained small and
statistically not significant (adjusted analysis, B = 0.15, Cl = -2.45-
2.74,p =0.911).
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TABLE 1 Characteristics of the total sample and subsamples BD-I disorder versus BD-Il disorder

p-value (Mann-

Total sample BD-I (max N = 714, BD-II (max Whitney U/Fisher Controlled for study cohort®
(max N = 963) 74.1%) N = 249, 25.9%) exact) t-value, p-value
Sociodemographic variables
Age (in years) N =963 N=714 N =249 0.048* 1.069,0.285
M (SD) 63.1(8.8) 62.8(8.7) 64.1(8.9)
Gender N =963 N=714 N =249 1.000 0.148,0.882
Female 56.1% (540) 56.0% (400) 56.2% (140)
Male 43.9% (423) 44.0% (314) 43.8% (109)
Education level (in years N =767 N =572 N =195 0.969 0.919,0.359
of education)
M (SD) 13.1(3.8) 13.1(3.8) 13.1 (4.0)
Employment status N =634 N =460 N=174 0.214 -0.707,0.480
Working 24.3% (154) 25.7% (118) 20.7% (36)
Not working 75.7% (480) 74.3% (342) 79.3% (138)
Relationship status N =799 N =595 N =204 0.359 0.082,0.935
Currently single 58.4% (467) 59.7% (355) 54.9% (112)
In steady relationship  41.6% (332) 40.3% (240) 45.1% (92)
Clinical variables
Age of onset (in years) N =767 N =569 N =198 0.256 1.113, 0.266
M (SD) 31.7 (15.0) 31.3(14.8) 33.2(15.8)
Late onset (first episode N =767 N =569 N =198 0.013* 2.645,0.008**
>50years)
Yes 14.2% (109) 12.3% (70) 19.7% (39)
No 85.8% (658) 87.7% (499) 80.3% (159)
Duration since start N =874 N =656 N =218 0.491 -1.190, 0.235
illness or BD
diagnosis (in years)
M (SD) 32.0(13.7) 32.2(13.6) 31.2 (14.0)
Number of affective N=678 N =500 N=178 0.045* 1.068,0.286
episodes (lifetime)
M (SD) 20.0 (44.3) 19.5 (47.7) 21.3(32.8)
Depression severity® N =841 N =634 N =207 0.007** Mild vs. no:
No depression 58.9% (495) 59.0% (374) 58.5% (121) —hze e
Severe vs. no:
Mild to moderate 36.9% (310) 38.0% (241) 33.3% (69) 1.946.0.052
depression Mild vs. severe:
Severe depression 4.3% (36) 3.0% (19) 8.2% (17) -2.045,0.041*
Manic symptoms N =881 N = 665 N=216 0.773 -0.582,0.560
(YMRS)
M (SD) 4.0(5.4) 4.0(5.5) 3.9 (5.0)
Rapid cycling (lifetime) N =426 N =309 N =117 0.093 1.526,0.128
No history of rapid 85.2% (363) 87.1% (269) 80.3% (94)
cycling
Possible/probable/ 14.8% (63) 12.9% (40) 19.7% (23)
definite history of
rapid cycling
Ever hospitalized for N =613 N =448 N =165 <0.001*** -6.088, <0.001***
psychiatric condition
Yes 74.6% (457) 80.8% (362) 57.6% (95)
No 25.4% (156) 19.2% (86) 42.4% (70)

(Continues)
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TABLE 1 (Continued)

Total sample
(max N = 963) 74.1%)

BD-Il (max N = 714, BD-Il (max
N = 249, 25.9%) exact)

p-value (Mann-
Whitney U/Fisher Controlled for study cohort®

t-value, p-value

Lithium use (current) N =909 N =675 N =234 0.488 -0.775,0.439
Yes 40.4% (367) 39.7% (268) 42.3% (99)
No 59.6% (542) 60.4% (407) 57.7% (135)
Anti-psychotic use N =919 N =683 N =236 0.023* -2.953,0.003**
(current)
Yes 45.5% (418) 47.7% (326) 39.0% (92)
No 54.5% (501) 52.3% (357) 61.0% (144)

Smoking N =496 N =348 N =148 0.550 Lifetime vs. never:
Never 31.7% (157) 33.0% (115) 28.4% (42) Wl s
Lifetime smoker (past) 30.6% (152) 30.5% (106) 31.1% (46) (()Z.L;r(?rzﬁg.\;sz.:ever:
Current smoker 37.7% (187) 36.5% (127) 40.5% (60) Current vs. lifetime:

0.635,0.526

Outcome variables

GAF score N =437 N =306 N=131 0.473 -0.189,0.851
M (SD) 61.0(12.0) 60.6(12.1) 62.0(11.9)

Cognitive g-score® N =324 N =230 N =294 0.191 -0.398,0.691
M (SD) 0.05 (0.94) -0.002 (0.97) 0.16 (0.85)

Somatic burden? N =513 N =413 N =100 0.831 -0.083,0.934
M (SD) 2.47(2.1) 2.47(2.1) 2.45(2.1)

Abbreviations: BD, Bipolar Disorder; BD-I, bipolar | disorder; BD-II, bipolar Il disorder; CES-D, Center for Epidemiologic Studies Depression Scale;
GAF, Global Assessment of Functioning; HAMD, Hamilton Depression Rating Scale; M, mean; MDRS, Montgomery-Asberg Depression Rating Scale;

SD, standard deviation; YMRS, Young Mania Rating Scale.
Note: *p <0.05 **p<0.01 ***p <0.001.

2Generalized linear mixed model (GLMM) using a binomial probability distribution with a logit link function and random effect of study cohort with

outcome BD subtype.

*The depression severity band was harmonized from MDRS, HAMD, and CES-D, see text for cut-offs.
“Cognitive g-score: a continuous z-score scaling metric with mean = 0, SD = 1, range - 1.00 to +1.00, see text for procedure.

dSomatic burden: total number of somatic diseases, out of eight disease categories. Only calculated for participants with available data for all of the

eight disease categories (N = 513).

3.2.2 | Cognitive performance

A cognitive g-score was present in 33.6% of the total sample
(N = 324/963). Controlled for study cohort, BD subtype was not as-
sociated with missing data on cognitive g-score (p = 0.273). BD sub-
type was not significantly associated with cognitive g-score (crude
analysis, B = 0.027, Cl = -0.20-0.26, p = 0.818). Controlled for age,
gender, education level, the association between BD subtype on
cognitive g-score remained small and statistically not significant (ad-
justed analysis, B =0.052, Cl =-0.18-0.28, p = 0.658).

3.2.3 | Somatic burden

Somatic burden was available for 53.3% of the total sample
(N = 513/963). Controlled for study cohort, BD subtype was not as-
sociated with missing data on somatic burden (p = 0.832). BD sub-
type was not associated with higher relative risk of somatic burden
(crude analysis, RR = 1.026, Cl = 0.89-1.18, p = 0.721). Adjustment

for age, gender, and education level did not change the association
(adjusted analysis, RR = 1.061, Cl = 0.88-1.28, p = 0.545).

3.3 | Sensitivity analyses

A subset of N = 394 participants had complete data for eight po-
tential confounders (age, gender, education level, number of affec-
tive episodes, late onset, depression severity, history of psychiatric
hospitalizations, and antipsychotic use). The sample with complete
data did not have a significantly different distribution of BD sub-
type than the sample without complete data (Table S4). However,
controlled for study cohort, included participants were significantly
older than those excluded. Controlled for eight variables, the as-
sociation between BD subtype and GAF seemed stronger but re-
mained statistically not significant (Table 4, coefficient -2.250 vs.
0.15 in Table 2). Further exploratory analyses showed that the pos-
sible increased strength was mainly driven by depression severity: in
the subgroup of patients with current severe depression, GAF was
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FIGURE 1 Percentage of BD subtypes per participating study. Notes: BD, bipolar disorder; CAE, “Treatment Adherence Enhancement

in Bipolar Disorder” study; CiBS_XR, “Cognition in Bipolar Disorder XR” study; Cog-BD, “Cognition in Euthymic Older Adults with Bipolar
Disorder” study; DOBI 1, “Dutch Older Bipolar cohort study,” wave 1; DOBI 2, “Dutch Older Bipolar cohort study,” wave 2; GERI-SAD,
“Open-label, Prospective Trial of Lamotrigine for Symptoms of Geriatric Bipolar Depression” study; GMDD, “Geriatric Psychiatry Mood
Disorders Research Database”; Inflammaging, “Dynamic Inflammatory and Mood Predictors of Cognitive Aging in Bipolar Disorder” study;
McGLIDICS, “The McGill Geriatric Lithium-Induced Diabetes Insipidus Clinical Study”; OABD_S, “Cognitive Impairment and dementia in late
life bipolar disorder” study; OPT-BD, “Asenapine in the Treatment of Older Adults with Bipolar Disorder” study; UBBDPC, “University of
Barcelona's Bipolar Disorder Program Cohort”; UPMC, “The Effect of Bipolar Disorder and its Comorbidities on Cognition in Older Adults”
study; Yale, “Mood Disorders Research Program Database”; ZIP-AD, “Ziprasidone switching in response to adherence in psychotropic-
related weight gain concerns among patients with bipolar disorder” study.

significantly higher in BD-1l than BD-I patients (p = 0.019, Figure S1).
After adjustment for eight variables, the associations between BD
subtype and cognitive g-score (Table 4, coefficient 0.033 vs. 0.052
in Table 2) and between BD subtype and somatic burden (Table 4,
coefficient 0.141 vs. 0.059 in Table 2) remained similar and statisti-

cally not significant.

4 | DISCUSSION

4.1 | Main findings

This study investigated differences between bipolar | and bipolar I
subtypes in 963 individuals with OABD. This is the first time a large in-
ternational dataset has been used to study BD subtypes in this specific
age group. BD-I patients more often had a history of psychiatric hospi-
talization and current use of antipsychotics, BD-Il patients more often
had a late onset 250years. Also, there was some evidence that BD-II
patients had more severe current depression. Contrary to our predic-
tions, BD-I and BD-Il patients were not significantly different in terms

of general functioning, cognitive performance, and somatic burden.
These results suggest that despite possible clinical differences, BD
subtype does not influence overall functioning or health in older age.

4.2 | Clinical differences between BD-I and BD-II
In this OABD sample, individuals with BD-II more often had a late
onset (250vyears). In younger patients, a review by Dell'Osso et al.
(2016) reported that two studies found a higher age of onset in BD-I,
six studies a higher age of onset in BD-Il and nine studies could not
find any differences.®® Thus, this review concluded that age of onset
could not reliably differentiate BD-I from BD-II.

We found tentative evidence that BD-II patients more often suf-
fered from severe depression. Also in the general BD population,
researchers reported a higher prevalence of depressive symptoms, ep-

2,12,13,15 more

isodes of major depression and suicide attempts in BD-II,
depressive predominant polarity,39 and higher rates of completed sui-
cide.* However, itis important to note that these findings could also be

the result of confounding by indication. As Guzman-Parra et al. (2021)
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TABLE 3 Physical comorbidities for the total sample and subsamples of bipolar | disorder versus bipolar Il disorder

Total sample (max  BD-Il (max N = 714,

N =963) 74.1%)
Cardiovascular N=2928 N =690
comorbidity
Yes 45.6% (423) 45.4% (313)
No 54.4% (505) 54.6% (377)
Respiratory comorbidity N =861 N =647
Yes 36.8% (317) 35.9% (232)
No 63.2% (544) 64.1% (415)
Gastrointestinal N =749 N =554
comorbidity
Yes 26.3% (197) 26.0% (144)
No 73.7% (552) 74.0% (410)
Hepatic/Pancreatic N =747 N =552
comorbidity
Yes 7.9% (59) 7.6% (42)
No 92.1% (688) 92.4% (510)
Renal comorbidity N =629 N =492
Yes 7.9% (50) 7.9% (39)
No 92.1% (579) 92.1% (453)
Genito-urinary N =541 N =427
comorbidity
Yes 22.4% (121) 23.2% (99)
No 77.6% (420) 76.8% (328)
Musculoskeletal N=789 N =584
comorbidity
Yes 41.7% (329) 42.1% (246)
No 58.3% (460) 57.9% (338)
Endocrine comorbidity N =930 N =691
Yes 36.1% (336) 36.2% (250)
No 63.9% (594) 63.8% (441)

BD-Il (max N = 249,
25.9%)

N =238

46.2% (110)
53.8% (128)
N =214
39.7% (85)
60.3% (129)
N =195

27.2% (53)
72.8% (142)
N =195

8.7% (17)
91.3% (178)
N =137
8.0% (11)
92.0% (126)
N=114

19.3% (22)
80.7% (92)
N =205

40.5% (83)
59.5% (122)
N =239
36.0% (86)
64.0% (153)

Abbreviations: BD, bipolar disorder; BD-I, bipolar | disorder; BD-II, bipolar Il disorder.

Note: *p<0.05; **p<0.01; ***p<0.001.

p-value (Fisher
exact)

0.821

0.327

0.777

0.644

1.000

0.448

0.742

1.000

Controlled for study cohort?
t-value, p-value

0.347,0.729

0.960, 0.337

0.613,0.540

1.096,0.274

0.184,0.854

-0.944,0.346

0.146,0.884

0.494,0.622

2Generalized linear mixed model (GLMM) using a binomial probability distribution with a logit link function and random effect of study cohort with

outcome BD subtype.

with BD-II were more likely to have gastric ulcers, heart disease,
Parkinson's disease, and rheumatoid arthritis, whereas kidney
disease was more common in BD-1.*¢ However, these differences
were not statistically significant following correction for multiple
testing.*® Karanti et al. reported that the presence of overall so-
matic comorbidity was similar between BD subtypes, but reported
significantly higher rates of endocrine, nutritional, and metabolic

diseases in BD-| patients.*®
4.4 | Clinical significance of subtyping and clinical
implications

In the coming generation, the number of OABD patients will con-
tinue to increase. It is of great clinical importance to identify

subtypes or disease specifiers that predict (future) disease severity
and (inter-episodic) functioning in OABD, as this could improve per-
sonalized care.?° However, it is under debate if the current subtyp-
ing into BD-I and BD-II by the DSM has resulted in such clinically
relevant subgroups.

This study found that BD-I patients were more likely to have a
history of psychiatric hospitalization and use of antipsychotics, while
it provided some evidence that BD-Il patients more often had severe
depression. This may suggest that BD-| patients have higher rates of
acute care utilization, whereas BD-Il patients are more likely to ex-
perience an illness course with chronic dysfunction in the outpatient
setting. Importantly, the observation of these clinical differences
could also be a consequence of the diagnostic definitions of BD-I
and BD-Il in the DSM.*’ Based on these variables, it is difficult to
state which subtype is “more severe.”
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which may have decreased statistical power and comparability.
Given these smaller sample sizes and the relatively small propor-
tion of BD-Il patients in the adjusted analyses, there is a possibility
that the non-significant differences in GAF, cognitive performance
and somatic burden among BD subtypes are due to a power issue.
Perhaps the current analyses can be replicated after more sites
and OABD patients have joined the GAGE-BD database in future.
However, even if the very small differences observed are truly
different, these do not reflect clinically meaningful changes. Last,
although the sensitivity analyses controlled for eight potential
confounders, it is possible that residual confounding was present.

4.6 | Conclusions

In this GAGE-BD study, some clinical differences in past treatment
history and current presentation were observed between BD-I| and
BD-Il patients, but these may in part be the result of diagnostic defi-
nitions (i.e., confounding by indication). BD-I and BD-II older-aged
patients appeared similar in general functioning, cognitive perfor-
mance and somatic burden. BD-I and BD-II do not seem clinically rel-
evant subtypes in OABD. More research is needed to identify other,
potentially more meaningful psychiatric determinants of impairment
in OABD. Hopefully, investigation of clinically relevant subgroups
in OABD will result in the development of better, personalized, and
targeted interventions that can enhance (inter-episodic) functioning

in this vulnerable group.
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