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The identification of robust biomarkers of medication response is key to precision medicine 

and offers the potential to improve treatment outcomes, especially in psychiatry.1 The claim 

by Chen and colleagues that the response of patients with bipolar I disorder to lithium 

therapy is strongly associated with genetic markers in GADL1 prompted us to undertake a 

replication study in 218 samples from patients collected by the Consortium on Lithium 

Genetics.2 The alleles reported by Chen et al. are common in Asians but rare in whites, so 

we studied only the Asian samples obtained from the consortium. We tested 218 samples 

obtained from patients of Han Chinese or Japanese ancestry by means of genotyping on 

Illumina Omni 2.5M or OmniExpress arrays and evaluated the patients using the same Alda 

scale3 that was used by Chen et al. The statistical power exceeded 99% at the lower end of 

all 95% confidence intervals reported by the authors.

We found no association between the variants and a response to lithium therapy at any 

threshold on the Alda scale (Table 1). Oddly, the two most significant markers in the study 

by Chen et al. trended in the opposite direction in our samples. Although small effects 

cannot be ruled out, we can find no support for the existence of a major gene affecting the 

response to lithium therapy among Asian patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Supported in part by the Intramural Research Program of the National Institute of Mental Health (Protocol 80-
M-0083) and by a grant from the Deutsche Forschungsgemeinschaft (RI 908/7-1).

Dr. Kato reports receiving a research grant from Takeda Pharmaceutical, consulting fees from Eli Lilly, 
GlaxoSmithKline, Taisho Toyama Pharmaceutical, Dainippon Sumitomo Pharma, and Janssen Pharmaceutical, 
honoraria from Kyowa Hakko Kirin, Eli Lilly, and Otsuka Pharmaceutical, and lecture fees from Kyowa Hakko 
Kirin, Eli Lilly, Otsuka Pharmaceutical, GlaxoSmithKline, Taisho Toyama Pharmaceutical, Meiji Seika Pharma, 
Pfizer, Mochida Pharmaceutical, Shionogi, Janssen Pharmaceutical, Yoshitomiyakuhin, Agilent Technologies, and 
Astellas Pharma. No other potential conflict of interest relevant to this letter was reported.

The Consortium on Lithium Genetics
The members of the writing committee of the Consortium on Lithium Genetics (Liping Hou, Ph.D., Urs Heilbronner, Ph.D., Marcella 
Rietschel, M.D., Tadafumi Kato, M.D., Ph.D., Po-Hsiu Kuo, Ph.D., Francis J. McMahon, M.D., and Thomas G. Schulze, M.D.) take 
responsibility for the content of this letter.

No potential conflict of interest relevant to this letter was reported.

Members of the Consortium on Lithium Genetics are listed in the Supplementary Appendix, available with the full text of this letter at 
NEJM.org.

HHS Public Access
Author manuscript
N Engl J Med. Author manuscript; available in PMC 2019 July 18.

Published in final edited form as:
N Engl J Med. 2014 May 08; 370(19): 1857–1859. doi:10.1056/NEJMc1401817.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://NEJM.org


References

1. McMahon FJ, Insel TR. Pharmacogenomics and personalized medicine in neuropsychiatry. Neuron 
2012;74:773–6. [PubMed: 22681682] 

2. Schulze TG, Alda M, Adli M, et al. The International Consortium on Lithium Genetics (ConLiGen): 
an initiative by the NIMH and IGSLI to study the genetic basis of response to lithium treatment. 
Neuropsychobiology 2010;62:72–8. [PubMed: 20453537] 

3. Manchia M, Adli M, Akula N, et al. Assessment of response to lithium maintenance treatment in 
bipolar disorder: a Consortium on Lithium Genetics (ConLiGen) report. PLoS One 
2013;8(6):e65636. [PubMed: 23840348] 

4. Li Y, Willer CJ, Ding J, Scheet P, Abecasis GR. MaCH: using sequence and genotype data to 
estimate haplotypes and unobserved genotypes. Genet Epidemiol 2010;34:816–34. [PubMed: 
21058334] 

Hou et al. Page 2

N Engl J Med. Author manuscript; available in PMC 2019 July 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hou et al. Page 3

Ta
b

le
 1

.

A
ss

oc
ia

tio
n 

be
tw

ee
n 

G
A

D
L

1 
SN

P 
rs

17
02

66
88

 a
nd

 th
e 

R
es

po
ns

e 
to

 L
ith

iu
m

 T
he

ra
py

 in
 S

am
pl

es
 O

bt
ai

ne
d 

fr
om

 2
18

 P
at

ie
nt

s 
of

 A
si

an
 A

nc
es

tr
y.

*

O
ri

gi
n 

of
 S

am
pl

e 
an

d 
A

ld
a 

Sc
or

e†
N

o.
 o

f 
P

at
ie

nt
s 

w
it

h 
N

o 
R

es
po

ns
e:

 N
o.

 o
f 

P
at

ie
nt

s 
w

it
h 

R
es

po
ns

e
F

re
qu

en
cy

 o
f 

T
 A

lle
le

O
dd

s 
R

at
io

 (
95

%
 C

I)
‡

P
 V

al
ue

N
o 

R
es

po
ns

e
R

es
po

ns
e

T
re

nd
F

is
he

r’
s 

E
xa

ct
 T

es
t

%

Ja
pa

n

 
>

5
88

:3
9

23
.3

15
.4

0.
52

 (
0.

23
–1

.2
1)

0.
18

0.
18

 
>

6
97

:3
0

22
.2

16
.7

0.
59

 (
0.

24
–1

.4
6)

0.
39

0.
47

 
>

7
10

2:
25

22
.1

16
.0

0.
51

 (
0.

19
–1

.3
9)

0.
37

0.
44

Ta
iw

an

 
>

5
72

:1
9

30
.0

23
.7

0.
58

 (
0.

21
–1

.6
1)

0.
40

0.
55

 
>

6
78

:1
3

30
.9

15
.4

0.
34

 (
0.

10
–1

.2
1)

0.
07

0.
16

 
>

7
80

:1
1

30
.8

13
.6

0.
29

 (
0.

07
–1

.1
8)

0.
07

0.
13

M
et

a-
an

al
ys

is
§

 
>

5
16

0:
58

N
A

N
A

0.
54

 (
0.

28
–1

.0
4)

0.
11

0.
15

 
>

6
17

5:
43

N
A

N
A

0.
49

 (
0.

23
–1

.0
2)

0.
08

0.
16

 
>

7
18

2:
36

N
A

N
A

0.
42

 (
0.

19
–0

.9
5)

0.
07

0.
13

* A
ll 

sa
m

pl
es

 w
er

e 
ob

ta
in

ed
 f

ro
m

 th
e 

C
on

so
rt

iu
m

 o
n 

L
ith

iu
m

 G
en

et
ic

s.
 N

A
 d

en
ot

es
 n

ot
 a

pp
lic

ab
le

.

† T
hr

ee
 th

re
sh

ol
ds

 f
or

 r
es

po
ns

e 
w

er
e 

te
st

ed
 o

n 
th

e 
A

ld
a 

sc
al

e.
 F

or
 e

ac
h 

ite
m

, p
at

ie
nt

s 
w

ho
se

 to
ta

l s
co

re
 e

xc
ee

de
d 

th
e 

th
re

sh
ol

d 
w

er
e 

co
ns

id
er

ed
 to

 h
av

e 
a 

go
od

 r
es

po
ns

e;
 th

e 
re

st
 o

f 
th

e 
pa

tie
nt

s 
w

er
e 

co
ns

id
er

ed
 to

 h
av

e 
a 

po
or

 r
es

po
ns

e.

‡ O
dd

s 
ra

tio
s 

ar
e 

fo
r 

th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

th
e 

T
 a

lle
le

 o
f 

th
e 

SN
P 

(d
om

in
an

t m
od

el
) 

an
d 

a 
re

sp
on

se
 to

 li
th

iu
m

 th
er

ap
y.

 T
he

 S
N

P 
rs

17
02

66
88

 w
as

 im
pu

te
d 

w
ith

 th
e 

us
e 

of
 th

e 
M

A
C

H
 p

ro
gr

am
 (

r2
>

0.
9)

.4
 

A
ll 

ge
no

ty
pe

 d
is

tr
ib

ut
io

ns
 a

re
 c

on
si

st
en

t w
ith

 H
ar

dy
–W

ei
nb

er
g 

eq
ui

lib
ri

um
. S

ub
se

qu
en

t d
ir

ec
t g

en
ot

yp
in

g 
w

ith
 th

e 
us

e 
of

 T
aq

m
an

 p
ro

be
s 

pr
od

uc
ed

 n
o 

di
sc

re
pa

nt
 g

en
ot

yp
es

.

§ In
 th

e 
m

et
a-

an
al

ys
is

, o
dd

s 
ra

tio
s 

an
d 

P 
va

lu
es

 w
er

e 
es

tim
at

ed
 b

y 
m

ea
ns

 o
f 

a 
fi

xe
d-

ef
fe

ct
s 

m
od

el
. W

e 
al

so
 te

st
ed

 th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

th
e 

re
sp

on
se

 to
 li

th
iu

m
 th

er
ap

y 
an

d 
an

ot
he

r 
SN

P 
(r

s1
70

26
65

1)
 th

at
 

w
as

 id
en

tif
ie

d 
by

 C
he

n 
et

 a
l. 

as
 b

ei
ng

 s
ig

ni
fi

ca
nt

, a
nd

 th
e 

re
su

lts
 w

er
e 

ve
ry

 s
im

ila
r 

as
 th

os
e 

sh
ow

n 
he

re
 (

da
ta

 n
ot

 s
ho

w
n)

. T
he

 f
re

qu
en

cy
 o

f 
th

e 
T

 a
lle

le
 w

as
 n

ot
 c

al
cu

la
te

d 
in

 th
e 

m
et

a-
an

al
ys

is
, s

in
ce

 a
lle

le
 

fr
eq

ue
nc

ie
s 

di
ff

er
ed

 a
m

on
g 

sa
m

pl
es

 o
w

in
g 

to
 p

op
ul

at
io

n 
di

ff
er

en
ce

s.

N Engl J Med. Author manuscript; available in PMC 2019 July 18.


	References
	Table 1.

