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Introduction
Lithium is a first-line treatment in bipolar disorder (BD) and 
works as a preventive agent not only for manic episodes but 
also for suicide attempts and death by suicide (Bauer et al., 
2004; Tondo et al., 2001). However individual response is va-
riable, which might be partially explained by genetic backg-
round (Kleindienst et al., 2005). Those findings leaded to ge-
nome-wide association studies (GWAS) on the response to 
lithium in patients with BD (Hou et al., 2016; Song et al., 2016). 
Here we leverage summary data of the GWASes on the res-
ponse to lithium to generate polygenic scores for the response 
to lithium in independent samples. Subsequently we analyze 
the association of these polygenic scores with the suicide-re-
lated information available in our samples.

Methods
The sample under analysis consists of 729 to 764 patients, 
depending on the suicide-related variables analysed, with 
BD of European origin, which was collected by the Interna-
tional Consortium on Lithium Genetics (ConLiGen). Poly-
genic scores for the both subjective and objective respon-
se to lithium were calculated for each sample in ConLiGen. 
PLINK 1.90 (Chang et al., 2015) and R were used for polygenic  
scores calculation and data manipulation/analysis. The GWAS 
for both subjective and objective response to lithium were 
used as discovery sample for these calculations (Song et al., 
2016). Subsequently the association of polygenic scores with 
relevant clinical variables (suicidal ideation, suicide attempt, 
number of suicide attempts) was studied.
PsyCourse, a German transdiagnostic cohort of psychiatric 
patients was used as independent replication sample. This 
sample included in this study ranges from 996 to 1066  
patients, depending on the suicide-related variables  
analysed. The same analyses as mentioned above were  
performed on the replication sample as well. In addition, 
we used the ConLiGen GWAS for the response to lithium  
measured by Alda scale (continuous/dichotomous) to  
generate polygenic scores for the response to lithium in the  
PsyCourse sample (Hou et al., 2016).

Figure 1. Effect of polygenic scores for the response to lithium measured by Alda dichotomous scale on suicidal ideation in the PsyCourse 
sample. P-values significant without multiple test correction in red color (baseline model with covariates only: R2=0.073).

Results
Our analyses do not show significant association bet-
ween suicidal behavior and polygenic scores, for the both 
subjective and objective response to lithium, both in the  
ConLiGen sample and in the PsyCourse sample. However,  
polygenic scores for the response to lithium measured by 
Alda dichotomous scale were significantly associated with 
suicide ideation in the PsyCourse sample (P=0.015, R2=1.5%). 
Polygenic scores for the lithium response measured by Alda 
continuous scale were significantly associated with the  
detail of suicide attempt: attempting to write a suicide note 
(P=0.021, R2=1.8%). None of these results survived multiple 
testing correction.
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Discussion
One of the limitations of our study is that the GWASes used 
for calculating polygenic scores might not have enough  
power to capture the full polygenic architecture of lithi-
um response. Secondly, the variability in the tools to mea-
sure the effect of lithium treatment is another important li-
mitation. In our study, we used GWASes which are based on 
four different scales in total to evaluate it and the results of  
analyses varied from one to another. Further efforts to increase 
sample size both in lithium response GWAS and samples cha-
racterized for their suicidal behavior may help to robustly 
identify genetic associations and provide insights into the bio-
logical factors modulating the interplay between lithium and 
suicidal behavior.

Grants
DFG Grants SCHU 1603/5-1 and SCHU 1603/7-1; BMBF Grants 
IntegraMent and BipoLife; Dr. Lisa-Oehler-Foundation (Kassel, 
Germany).ling Problems in Statistics” RTG 1644.
NIMH (ClinicalTrials.gov Identifier NCT00001174, Protocol 80-
M-0083)

Figure 2. Effect of polygenic scores for the lithium response measured by Alda continuous scale on suicide attempt to prepare suicide note 
in the PsyCourse sample. P-values significant without multiple test correction in red color (baseline model with covariates only: 
R2=0.053).


