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Abstract

Objectives—Few prospective studies examine the impact of ethnicity or race on outcomes with
lithium for bipolar disorder. This exploratory study examines differences in lithium response and
treatment outcomes in Hispanics, African Americans, and non-Hispanic Whites with bipolar
disorder in the Lithium Treatment Moderate Dose Use Study (LiTMUS).

Methods—LiTMUS was a six-site randomized controlled trial of low-dose lithium added to
optimized treatment (OPT; personalized, evidence-based pharmacotherapy) versus OPT alone in
outpatients with bipolar disorder. Of 283 participants, 47 African Americans, 39 Hispanics, and
175 non-Hispanic whites were examined. We predicted minority groups would have more
negative medication attitudes and higher attrition rates, but better clinical outcomes.

Results—African Americans in the lithium group improved more on depression and life
functioning compared to whites over the 6 month study. African Americans in the OPT only group
had marginal improvement on depression symptoms. For Hispanics, satisfaction with life did not
significantly improve in the OPT only group, in contrast to whites and African Americans who
improved over time on all measures. Attitudes toward medications did not differ across ethnic/
racial groups.
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Conclusions—African Americans show some greater improvements with lithium than non-
Hispanic whites, and Hispanics showed more consistent improvements in the lithium group. The
impact of low-dose lithium should be studied in a larger sample as there may be particular benefit
for African Americans and Hispanics. Given that the control group (regardless of ethnicity/race)
had significant improvements, optimized treatment may be beneficial for any ethnic group.

One aim of personalized medicine is to incorporate research on medication efficacy and
tolerability differences by ethnicity/race (1). For bipolar disorder, there is limited
information on whether medication responses are influenced by ethnic background. In
studies assessing lithium red blood cell to plasma ratio in Caucasians and African
Americans, African Americans had a higher lithium red blood cell to plasma ratio and also
reported more side effects, suggesting African Americans may need lower doses to have
better lithium tolerability (2,3). Degenhardt et al. (4) studied olanzapine to treat bipolar
mania and found no differences in dosing or outcomes for African Americans compared to
Caucasians; however, African Americans were more likely to discontinue treatment early
and had some side effects at higher rates (4). No studies have specifically investigated
lithium red blood cell to plasma ratios or response to lithium in U.S. Hispanics. Studies of
mania and depression suggest Hispanics may have better (5) or similar (6) responses than
whites (i.e. non Hispanic) to antipsychotics. African Americans and Hispanics may have
more negative attitudes toward taking psychiatric medication (7,8) which may account for
early study termination (9-12).

The Lithium Treatment Moderate Dose Use Study (LiTMUS) examined the efficacy of
adding low to moderate doses of lithium to personalized, guideline-based optimized
pharmacological treatment. The LiTMUS main outcomes reported no differences on
psychiatric or global symptom ratings when low-dose lithium was added to optimized
treatment (13). In this exploratory study, we examined whether African Americans or
Hispanics had differential clinical outcomes to add-on lithium as compared to whites.

We predicted African Americans and Hispanics would discontinue add-on lithium (600mg)
sooner than whites and that their attitudes toward mood stabilizers would mediate this earlier
discontinuation. We predicted that African Americans and Hispanics who remained in the
lithium arm of the study would have greater improvement than whites on manic and
depressive symptom severity, overall bipolar illness severity, life functioning, and quality of
life.

Methods

Procedure

LiTMUS was a six-site randomized 6-month clinical trial conducted from April 2008 to
March 2010. LiTMUS examined the efficacy of adding low to moderate doses of lithium
(averaging 600 mg) to optimized treatment (OPT; personalized, guideline-based
pharmacological treatment as indicated by the Texas Implementation of Medical Algorithm
(14). Participants were randomized to lithium plus OPT versus OPT without lithium.
Participants attended biweekly the first two months and then monthly for four months. In the
lithium plus OPT group, lithium dosages were 600 mg/day for the first two months, and
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individual clinical adjustments were permitted thereafter. The full study details, design, and
rationale have been described elsewhere (15). This study was approved by the Institutional
Review Boards at each participating institution, in accordance with the Helsinki Declaration
of 1975. Subjects provided verbal and written informed consent prior to participation.

Two hundred eighty three adult participants were randomized. Participants met DSM-1V
criteria for bipolar disorder, were currently symptomatic (as indicated by a Clinical Global
Impression of Severity for Bipolar Disorder (CGI-BP-S) score = 3, and had not taken
lithium for at least 30 days. Primary exclusion criteria were (1) contraindication to lithium;
(2) requiring acute inpatient hospitalization; (3) requiring current detoxification from
opiates, barbiturates, or alcohol; (4) history of lithium intolerance; (5) renal impairment; (6)
thyroid stimulating hormone > 20% over the upper normal limit; or (7) unwilling to comply
with study requirements and procedures.

Ethnicity/Race—Participants were asked to report their ethnicity (Hispanic/Latino, not
Hispanic/Latino, or unknown). Separately, they reported their race and could indicate any of
the following that applied: White, African American/black, Asian/Asian American, Native
American/American Indian, or Native Hawaiian/Pacific Islander. Those reporting any
Hispanic/Latino background were classified as Hispanic regardless of race. Subjects were
not asked country of Hispanic/Latino origin. Those noting white and not Hispanic were
classified as white, and African American/black and not Hispanic were classified as African
American. Due to small sample sizes, subjects reporting other or multiple ethnic/racial
groups were not included in this analysis. The six sites contributed to the ethnic/race sample
as follows: Massachusetts General Hospital — 14% of African Americans and 7% of
Hispanics; Case Western Reserve — 28% of African Americans and no Hispanics; Stanford
University School of Medicine — 4% of African Americans and 21% of Hispanics;
University of Pennsylvania — 28% of African Americans and no Hispanics; University of
Pittsburgh Medical Center — 19% of African Americans and 10% of Hispanics; University
of Texas Health Science Center San Antonio — 9% of African Americans and 62% of
Hispanics.

At the baseline visit, participants’ demographics (e.g., age, gender, number of children,
education, employment status, marital status, birthplace, income) were collected. To
determine current and lifetime DSM-IV diagnoses, participants were interviewed using the
clinician-rated Extended Mini-International Neuropsychiatric Interview (16) and the SCID
DSMIV Substance Use Disorder Module.

Participants also reported their attitudes towards mood stabilizers, bipolar disorder,
medication side effects and stigma using the Attitudes toward Mood Stabilizer Medication
Questionnaire (AMSQ), a modified version of the of the Lithium Attitudes Questionnaire
(17). Higher scores indicate more negative attitudes towards mood stabilizers.
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Mood symptoms, functioning and side effects were assessed at every study visit. Blinded
clinician raters assessed manic symptoms using the Young Mania Rating Scale (YMRS)
(18) and depressive symptoms using the Montgomery Asberg Depression Rating Scale
(MADRS) (19); higher scores on these scales indicate greater symptom severity. The
Clinical Global Impression of Severity for Bipolar Disorder (CGI-BP-S) was used to assess
overall bipolar symptom severity (20).

At baseline, as well as weeks 12 and 24, participants rated their overall functioning and life
satisfaction using the LIFE-Range of Impaired Functioning Tool (LIFE-RIFT) (21) and
quality of life was assessed using the Quality of Life, Enjoyment, and Satisfaction
Questionnaire - Short Form (Q-LES-Q-SF) (22). Lower scores indicate better functioning on
the LIFE-RIFT and higher scores indicate better quality of life on the QLES-Q-SF.

Statistical Methods

Results

We provide descriptive statistics of ethnicity/race by treatment group in the entire LITMUS
cohort (N=283). For the remainder of our analysis, we considered only those subjects who
self-identified as African American/Black (N=47), Hispanic (N=39), and white (non-
Hispanic) (N = 175) as defined above.

First, we compared African Americans and Hispanics to whites on various baseline
demographic and clinical variables using two-sample t-tests for continuous variables and
chi-square tests for categorical variables. Mixed-effects regression models were used to see
whether there were improved outcomes over time between African Americans and

Hispanics compared to whites. We considered whether ethnic/racial group improved on each
outcome within each treatment group and whether there was a differential effect of ethnicity/
race between treatment groups. Due to the non-linear nature of response in LITMUS,
log(time) was used in the mixed effects models.

We produced Kaplan-Meier plots and log-rank tests to determine whether African
Americans and Hispanics were more likely to have shorter time to lithium discontinuation
compared to whites. We defined discontinuation as either discontinuation of lithium (prior to
6 months) or loss to follow-up. Patients who completed on protocol were censored at study
exit. We looked within the lithium group only. A significance level of 0.05 was used to test
each hypothesis and, due to the exploratory nature of this paper, no adjustment for multiple
hypothesis testing was made.

At baseline, African Americans reported more children, lower incomes (<25K) and less
employment and education compared to whites. Hispanics were marginally more likely to be
in the lowest income category and were more likely to be born outside of the U.S. compared
to whites (12.8% versus 4.6%) (see Table 1). Baseline clinical characteristics and attitudes
were similar across ethnic/racial groups (Table 1). However, African Americans were much
less likely to report a prior suicide attempt compared to whites (34% versus 60%).
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Early discontinuation of lithium was somewhat less frequent among African Americans
compared to whites (21% versus 37%) (p = 0.11, log-rank chi-square = 2.61, df = 1).
Hispanics and whites did not differ in discontinuation rates (44% Hispanics versus 37%
whites). Given the lack of baseline group differences on attitudes, no analyses were
conducted examining whether attitudes mediated discontinuation rates.

As for improvement within groups, African Americans and whites improved significantly
over time on each of the outcome measures — in the experimental and control conditions.
Hispanics generally improved as well on most measures, except in the OPT only group
Hispanics did not improve significantly on satisfaction with life (QLESQ) ratings (Table 2).

Between group clinical outcomes. There were no group differences in our main hypotheses
regarding Clinical Global Impression overall severity and mania ratings (data not shown).
However, in the lithium group, African Americans had greater improvement on depression
symptoms (MADRS) compared to whites (p = 0.04, t = -2.03, df = 1305), and, similarly, had
improved quality of life (LIFE-RIFT) scores over time compared to whites (p = 0.03, t =
-2.16, df = 171). Improvement on depression scores (MADRS) in the OPT only group was
marginally better for African Americans compared to whites (p = 0.05, t = -1.96, df = 1305).
None of the clinical outcomes differed between Hispanics and whites over the course of the
study in the low dose or OPT only group.

Discussion

In this exploratory analysis of add-on low-dose lithium to treat bipolar disorder, African
Americans and Hispanics did not have more negative attitudes toward mood stabilizers, in
contrast to our hypothesis. Encouragingly, African Americans and Hispanics did not
discontinue lithium more frequently compared to whites. Our collaborative group has
addressed approaches to improve engagement of ethnic minorities in clinical research
studies for over a decade (23). Whereas in the STEP-BD program the African American and
Hispanic participants comprised was 8% of the sample, in this study they comprised 31%, a
substantial and meaningful improvement.

Ethnic groups in both arms improved on outcomes, with the exception of life satisfaction for
Hispanics not taking lithium. These results suggest that high quality of care provided in a
clinical trial can confer meaningful clinical improvements. Although specific medication or
psychological treatment responses may differ, when ethnic/racial minority groups have high
quality care, outcomes can be similar to whites (24-26).

We found, as predicted, that African Americans prescribed lithium improved more over the
study duration compared to whites, but only for depressive symptoms and overall quality of
life. And that Hispanics had more robust within group improvements on outcomes when
prescribed lithium. However, although there may be a small signal suggestive of better
response to lithium in the two minority groups than whites, the evidence is insufficient to
make conclusions regarding clinical care differences. An additional research question is
whether higher doses of lithium would result in stronger responses, although most studies on
this question have not reported greater benefits with increased dosage (27).
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There are limitations to this study. The statistically significant findings were for exploratory
hypotheses, and thus should be addressed in future studies using a correction for multiple
comparisons and larger sample sizes. This study can help generate a priori hypotheses for
treatment outcome studies. We did not assess the country of ethnic origin for the Hispanic
subjects, which could aid in better understanding the sample.
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Baseline Demographics and Clinical Characteristics.
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Selected Race/Ethnicity Group

Pairwise Comparisons

White NH N=175 | AA/Black N=47 | Hispanic N=39 | AA vs NH White | Hispanic vs White NH

Continuous Variable Mean + SD (N) Mean £ SD (N) Mean £ SD (N) | p-value p-value
Age 38.8+12.6 (175) | 40.8+12.4(47) | 385+11.7(39) | .339 910
# of children 1.3+ 1.6 (175) 1.9+1.7 (47) 1.4 +1.4(39) .029 736
AMSQ 43+3.2(161) 4.8+2.7(43) 4.1+28(39) 415 642
CGI-BP Overall Severity | 4.3+0.9 (174) 43+1.0 (47) 43+1.0(39) 887 711
CGI-BP Mania 2.8+ 1.4 (174) 2.9+ 1.4 (47) 3.0+ 1.2 (39) 797 384
CGI-BP Depression 3.7+1.4(174) 3.9+ 1.4 (47) 3.9+1.1(39) 576 453
YMRS 12.4 +8.3 (174) 13.7+89(47) | 124+7.4(39) | .338 953
MADRS 22.1+9.8 (174) 25.1+10.3 (47) | 20.8+11.7(39) | .066 479
LIFE-RIFT 13.1 +3.7 (174) 13.9+3.7(47) | 140+3.7(39) | .163 167
Q-LES-Q 46.1+18.3(172) | 44.4+19.4(47) | 475+20.3(39) | .563 678
Categorical Variable % (n) % (n) % (n) p-value | p-value
Female (vs. male) 53.1% (93) | 61.7% (29) | 61.5% (24) | .295 341
At least some college (vs. none) 78.3% (137) | 51.1% (24) 64.1% (25) | <.001 .062
Employed/student (vs. not) 50.3% (87) 34.0% (16) 38.5% (15) | .048 .182
Income <.001 .056

<25K 41.1% (72) | 72.3% (34) | 64.1% (25)

25 to <50K 20.6% (36) | 17.0% (8) 15.4% (6)

50K to <75K 16.0% (28) | 4.3% (2) 5.1% (2)

>=75K 22.3% (39) | 6.4% (3) 15.4% (6)
Married/living as married (vs. not) 29.7% (52) 19.1% (9) 28.2% (11) | .150 .852
Born in USA (vs. not) 95.4% (167) | 100.0% (47) | 87.20% (34) | .135 051
Previously hospitalized for psychiatric reasons (vs. not) | 41.0% (71) 50.0% (22) 37.8% (14) | .284 719
Prior suicide attempt (vs. not) 59.6% (28) 34.1% (59) 50.0% (19) | .002 .066

NH=non-Hispanic; AA=African American; CGI=Clinical Global Impression; QLESQ = Quality of Life, Enjoyment, and Satisfaction

Questionnaire- Short Form; LIFE RIFT = LIFE-Range of Impaired Functioning Tool; MADRS=Montgomery Asberg Depression Rating Scale;

YMRS = Young Mania Rating Scale; Li = lithium; OPT = optimized personalized treatment.

P-values are based on two-sample t-test for continuous variables and chi-square test for categorical variables.
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Model-based 6-month outcomes by ethnicity/race and randomized treatment group.

Table 2

Variable Estimated 6-month change from baseline [95% CI]
Li+OPT group White NH AA/Black Hispanic
CGI-BP Severity -.97 [-1.29,-.66] -1.27 [-1.85,~.69] -1.12 [-1.83,~.40]
CGI-BP Mania -.99 [-1.30,-.68] -.70 [-1.28,-.12] -.72 [-1.40,-.04]
CGI-BP Depression |  —.60 [-.99,-.22] -1.22[-1.94,-51] -.94 [-1.80,~.08]

Q-LES-Q SF 9.43 [4.59,14.26] 15.43 [6.69,24.17] 11.67 [0.24,23.11]
LIFE-RIFT -1.62[-2.65-.60] | -3.95[-5.81,-2.08] | -3.72[-5.94,-1.50]
MADRS -4.91[-7.63,-2.19] | -10.89 [-15.92,-5.86] | -8.11[-14.23,-1.98]
YMRS -5.86[-7.85-3.87] | -4.52[-8.24,~.79] -4.46 [-8.90,-.02]
OPT only group White NH AA/Black Hispanic
CGI-BP Severity -1.21[-1.53,~.89] -1.75[-2.36,-1.13] | -1.22[-1.82,-.63]
CGI-BP Mania -.88 [-1.20,~.56] -1.43 [-2.03,~.82] -.73[-1.30,~.16]
CGI-BP Depression | —.88 [-1.27,~.48] -1.24 [-1.99,-.48] -1.08 [-1.79,~.36]
Q-LES-Q SF 8.79 [3.93,13.63] 9.68 [.39,18.97] 8.00 [-2.01,18.00]
LIFE-RIFT -2.12[-3.15,-1.10] | -2.22[-4.20,-.24] -2.70 [-4.58,~.82]
MADRS -7.16 [-9.94,-4.39] | -13.07 [-18.36,~7.77] | -5.35 [-10.45,~.26]
YMRS -6.06 [-8.10,-4.02] | -8.55[-12.44,-4.65] | -4.23[-7.93,-.53]

NH=non-Hispanic; AA=African American; CGI=Clinical Global Impression; QLESQ = Quality of Life, Enjoyment, and Satisfaction
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Questionnaire- Short Form; LIFE RIFT = LIFE-Range of Impaired Functioning Tool; MADRS=Montgomery Asberg Depression Rating Scale;
YMRS = Young Mania Rating Scale; Li = lithium; OPT = optimized personalized treatment.

All groups improved significantly over time with the exception of the bolded 6 month change for Hispanics on the Q- LES-Q-SF
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