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Struttura della presentazione

» Perche studiamo la risposta clinica alla terapia stabilizzante con il litio?

 Farmacogenetica/genomica della risposta al litio nel disturbo bipolare:
eterogeneita del risultati o eterogeneita fenotipica?

* Definizione fenotipica della risposta al litio negli studi di genome-wide
associlation study (GWAS): Il Consortium on Lithium Genetics (ConLiGen)

* | risultati del ConLiGen GWAS: lI'impatto della definizione del fenotipo della
riposta al litio
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Response to lithium as a (partially) independent genetic trait
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Article

A Genomewide Association Study of Response to Lithium
for Prevention of Recurrence in Bipolar Disorder

Roy H. Perlis, M.D., M.Sc. *Coorte del STEP-BD: 1.177 pazienti bipolari di

Jordan W. Smoller, M.D., Sc.D. cui 458 trattati con il litio
Manuel A.R. Ferreira, Ph.D.

Andrew McQuillin, Ph.D. «Campione dell’University College London: 359

ick , M.B., B.Chir., M.D. : “ oy . .
ek Bass, MLE, BEE WD pazienti bipolari trattati con il litio

Jacob Lawrence, M.B.B.S.,

M.R.C.Psych.

Gary S. Sachs, M.D. Nessuno SNP significativamente associato a
Vishwajit Nimgaonkar, Ph.D. gen()me Wlde Ievel

Edward M. Scolnick, Ph.D.

Hugh Gurling, M.Phil., M.D. *SNPs nel gene GRIAZ2 (Glur2): associato con |l
Pamela Sklar, M.D., Ph.D. “time tO recurrence”

Shaun Purcell, Ph.D.

Am J Psychiatry 2009; 166:718-725 &



Evidence for association of an ACCN1 gene variant

with response to lithium treatment in Sardinian

patients with bipolar disorder

« 204 pazienti bipolari sardi sequiti longitudinalmente (media
del numero di anni sotto trattamento con litio: 11.49 =+
7.93)

*GWAS In 52 pazienti (26 full responder e 26 non
responders), validazione degli SNPs associati nel resto della
coorte

* Nessun SNP significativo

*rs11869731 del gene ACCNL1 validato and confermato dalla

guantitative trait analysis
Pharmacogenomics 2011;12:1559-1569



ORIGINAL ARTICLE

Genome-wide association study i1dentifies SESTDI as a novel
risk gene for lithium-responsive bipolar disorder

JSong™'', SE Bergen'*'', A Di Florio®, R Karlsson', A Charney®, DM Ruderfer®, EA Stahl® The International Cohort Collection for Bipolar
Disorder (ICCBD)'?, KD Chambert?, JL Moran?, K Gordon-Smith®, L Forty’, EK Green®, | Jones?, L Jones’, EM Scolnick®, P Sklar*’#,

JW Smoller®, P Lichtenstein', C Hultman', N Craddock® and M Landén™'®
4 578295376 T/C 090 0.57 677x10"7 26 76480371-76729937

Responders vs non-responders, objective assessments

6 rs438475 G/A 088 049 213x10°° 165 31770265-32625494
11 rs113262272 A/- 071 193 377x10°° 99 99298992-99587113
14 rs809 C/T 053 061 408x10°° 39 78502019-78558331
6 rs181812561 G/A 098 0.13 639x10°° 3 75079066-75231552

Responders vs controls, subjective assessments

1 rs12144699 G/A 096 0.60 605x10 7 7 59605197-59863936

3 159834970 T/C 050 0.82 788x10 7 153 36834099-37285522

3 rs12493050 G/A 020 1.27 878x10°7 276 182478533-182909924
7 154947962 G/C 0.1 135 135x10°° 85 54906722-55161372

Responders vs controls, objective assessments

250 USO1, TMSL3, G3BP2, FRG2, CDKL2, C4orf26

855 NOTCH4, many genes in MHC region
288 CNTNS

56 NRXN3

152 LOC101928516

259 OR4F16, OR4F29, LOC729467, LOCI00133331,
LOC100132287, FGGY

451 TRANKI, MLH1, MIR4273, LRRFIP2, GOLGA4, FRGZC,
EPM2AIPT

431 MCF2L2, MCCC1, LAMP3, DCUN1DI1, ATP11B
255 EGFR

2

: : A9
17 rs142643109 T/G 098 0.28 393x10°° 3 60086587-60497572

Song et al., Molecular Psychiatry; 21(9):1290-7

11 rs146727601 —/TA 0.01 3.98 1.33x10 ° 2 112118590-112343856 225 PTS, PLETT
rs116323614 A/G 0.03 3.14 2.74x10 ° 58 179859406-180139219 280 SESTD1, CCDC141
. L4

411 TBCID3PZ, MIR4315-2, MIR4315-1, METTL2A, MED13, EFCAB3




Original Article

Variant GADL1 and Response to Lithium Therapy In Bipolar | Disorder

Chien-Hsiun Chen, Ph.D., Chau-Shoun Lee, M.D., Ph.D., Ming-Ta Michael Lee, Ph.D., Wen-
Chen Ouyang, M.D., Ph.D., Chiao-Chicy Chen, M.D., Ph.D., Mian-Yoon Chong, M.D., Ph.D., Jer-
Yuarn Wu, Ph.D., Happy Kuy-Lok Tan, M.D., YiI-Ching Lee, Ph.D., Liang-Jen Chuo, M.D., Nan-
Ying Chiu, M.D., Hin-Yeung Tsang, M.D., Ph.D., Ta-Jen Chang, M.D., For-Wey Lung, M.D.,
Sc.D., Chen-Huan Chiu, M.D., Ph.D., Cheng-Ho Chang, M.D., M.Sc., Ying-Sheue Chen, M.D.,
Yuh-Ming Hou, M.D., Cheng-Chung Chen, M.D., Ph.D., Te-Jen Lai, M.D., Ph.D., Chun-Liang
Tung, M.D., Chung-Ying Chen, M.D., Hsien-Yuan Lane, M.D., Ph.D., Tung-Ping Su, M.D., Jung
Feng, M.D., Jin-Jia Lin, M.D., Ching-Jui Chang, M.D., Po-Ren Teng, M.D., Chia-Yih Liu, M.D.,
Chih-Ken Chen, M.D., Ph.D., I-Chao Liu, M.D., D.Sc., Jiahn-Jyh Chen, M.D., Ti Lu, M.D., Chun-
Chieh Fan, M.D., Ching-Kuan Wu, M.D., Chang-Fang LI, B.S., Kathy Hsiao-Tsz Wang, M.Sc.,
Lawrence Shih-Hsin Wu, Ph.D., Hsin-Ling Peng, M.Sc., Chun-Ping Chang, M.Sc., Liang-Suel Lu,
M.Sc., Yuan-Tsong Chen, M.D., Ph.D., Andrew Tal-Ann Cheng, M.D., Ph.D., D.Sc., for the

Taiwan Bipolar Consortium
N Engl J Med 2014;370:119-128 D JOURNAL o MEDICINE




Assoclazione tra | Single-Nucleotide Polymorphisms (SNPs) e la risposta alla
terapia di mantenimento con il litio nella Discovery Cohort, usando 4 Cut-off

Points della Scala di Alda
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Prevalenza dell'allele del rs17026688 secondo la risposta al litio

Table 2. Allele Prevalence of rs17026688, According to the Response to Lithium Therapy.*
First
Discovery Replication Combined
Cohort Cohort Cohorts

Response Status and Genotype (N =294) (N=100) (N =394)
Good response — no.

All genotypes 109 50 159

i B 31 6 37

CT 70 41 111

CC 8 3 11
Poor response — no.

All genotypes 185 50 235

TT 2 1 3

Gl 25 3 28

CC 158 46 204
P value for trend 5.50x107%7 9.19x107*° 1.66x107°
P value by Fisher’s exact test:: 6.18x10743 ‘ ‘ 9.17x1072° ‘ ‘ 6.69x107°2
Odds ratio (95% Cl) 73.9 (30.8-191.0) 180.0 (32.7-1173.0) 88.5 (41.4-198.4)
Sensitivity (95% Cl) — % 92.7 (86.0-96.8) 94.0 (83.4-98.7) 93.0 (87.9-96.4)
Specificity (95% Cl) — % 85.4 (79.5-90.2) 92.0 (80.7-97.7) 86.8 (81.8-90.8)
Positive predictive value (95% Cl) — % 78.9 (70.8-85.6) 92.1 (81.1-97.8) 82.6 (76.3-87.9)
Negative predictive value (95% Cl) — % 95.1 (90.7-97.9) 93.8 (83.1-98.7) 94.8 (91.0-97.4)

* A total score on the Alda scale of 6 to 10 was considered to indicate a good response, and a score of 0 to 5 was considered
to indicate a poor response.

T P values for trend are for the association between the presence of rs17026688 and a response to lithium.

& P values calculated by means of Fisher’s exact test are for the association between the presence of the effective allele (T)
at rs17026688 and a response to lithium, as are odds ratios and measures of sensitivity, specificity, and predictive values.

N Engl J Med 2014;370:119-128



Il Consortium on Lithium Genetics (ConLiGen)

Iniziativa internazionale per gli studi di farmacogenetica sulla risposta clinica e gl
eventl avversi del trattamento con il litio nel disturbo bipolare

Include al momento circa 3.000 pazienti

Iniziativa da parte del NIMH e dell'International Group for the Study of Lithium
Treated Patients (IGSLI)

30 centri di ricerca dall'Europa, Nord America, Sud America, e Asia

Sito web: www.ConLiGen.org

ConLiGen

ational Consortium on Lithium Genctics



http://www.conligen.org/

GADL1 e risposta al litio...

Table 1. Association between GADL1 SNP rs17026688 and the Response to Lithium Therapy in Samples Obtained

from 218 Patients of Asian Ancestry.*

No. of Patients
with No Response:
No. of Patients
with Response

Origin of Sample
and Alda Scorey

No
Response

Japan

=5 88:39 233

=6 97:30 22.2

=7 102:25 22.1
Taiwan

=5 72:19 30.0

=6 78:13 30.9

=7 80:11 30.8
Meta-analysis|

=5 160:58 NA

=6 175:43 MNA

>7 182:36 MNA

Frequency of T Allele

Yo

Response

15.4

16.7

16.0

23.7

15.4

13.6

NA

NA

NA

Odds Ratio
(95% Cl)

0.52
(0.23-1.21)

0.59
(0.24-1.46)

0.51
(0.19-1.39)

0.58
(0.21-1.61)

0.34
(0.10-1.21)

0.29
(0.07-1.18)

0.54
(0.28-1.04)

0.49
(0.23-1.02)

0.42
(0.19-0.95)

Trend

0.18

0.39

0.37

0.40

0.07

0.07

0.11

0.08

0.07

P Value

Fisher's
Exact Test

‘ 0.18 ‘

‘ 0.47 ‘

‘ 0.44 ‘

‘ 0.55 ‘

‘ 0.16 ‘

‘ 0.13 ‘

‘ 0.15 ‘

‘ 0.16 ‘

‘ 0.13 ‘

N Engl J Med 2014;370:1857-1859




Farmacogenetica/genomica della risposta al litio: fenotipo

« Campioni di bassa numerosita
* Definizionl eterogenee della risposta al litio

* Risultatl discrepant

4

Un campione di grande numerosita con una definizione
rigorosa e omogenea del fenotipo di risposta al litio




Farmacogenetica/genomica della risposta al litio: fenotipo

| o Valutazione della
Esordio Litio risposta

Anni 10 20 30 40 50 60 70 80

 Affieetrositaardndiioimalex non adeguate

* Himesscheocpry 1IBMMAS

Chpeehiettad), , 1280081
Magmetalde198rh et al., 2010



Retrospective Criteria of Long-Term Treatment Response in Research Subjects with Bipolar Disorder

Name: Date:

Criterion A

The criterion A is used to determine an association between clinical improvement and
the treatment. The rating should apply to the period of treatment considered adequate
in duration and dosage. The illness activity should be judged by frequency, severity,
and duration of episodes.

10 = Complete response, no recurrences in the course of adequate treatment, no
residual symptoms, and full functional recovery

9 = Very good response, no recurrences, but the patient may have minimal residual
sympitoms {transient anxiety, sleep disturbance, dysphoria, irritability) not
requiring any intervention

3 = Very good response. lliness activity reduced by more than 90%
7= Good response. lllness activity reduced by 80 - 90 %

6 = Good response. Reduction in activity of illness by 65 - 80%

5= Moderate response. Reduction in illness activity by 50 - 65%

4 = Moderate improvement. Reduction in illness activity by 35 - 50%
3= Mild improvement. Reduction of illness activity by 20 - 35%

2 = Mild improvement. Reduction of illness activity by 10 - 20%

1= Minimal improvement. Reduction of illness activity by O - 10%
Q= No change or worsening

A Criterion Score:

Criteria B

The criteria B are used to establish whether there is a causal relationship between
clinical improvement and the treatment. Score O, 1 or 2 points for each item:

BT1: Number of episodes before / off the treatment:

Q= 4 or more episodes
1 = 2 or 3 episodes

2 = 1 episode

B1:

© Martin Alda, 2002

Drug: Evaluated By:

B2: Frequency of episodes before / off the treatment.

0= Average to high, including rapid cycling

1= Low, spontaneous remissions of 3 or more years on average
2 = 1 episode only, risk of recurrence cannot be established

B 2.

B3: Duration of the treatment.

0= 2 or more years
1= 1 - 2 years

2= Less than 1 year
B 3:

B4: Compliance during period(s) of stability.

g = Excellent, e.g. documented by drug levels in the therapeutic range

1= Good, more than 80% levels in the therapeutic range

2 = FPoor, repeatedly off treatment, less than 80% levels in the therapeutic
range

B 4:

B5: Use of additional medication during the period of stabifity

0= None except infrequent sleep medication {1 per week or less); no
other mood stabilizers, antidepressants or antipsychotics for control of
mood symptoms

1 = Low-dose antidepressants or anti-psychotics as an "insurance”, or
prolonged use of sleep medication

2 = Prolonged or systematic use of an antidepressant or anti-psychotic

B S

B Criteria Score:

Total Scale Score:
{(Subtract B from A)



Assessment of Response to Lithium Maintenance

Treatment in Bipolar Disorder: A Consortium on Lithium
Genetics (ConLiGen) Report

* Ricercatori da 24 centri hanno compilato una procedura a due step di

valutazione di case-vignette. | case-vignette del primo step con annotazioni e le
linee auida per la valutazione furono diffusi tra | ricercatori tra 1 due step come

Mirko Manchia', Mazda AdIi‘, Thomas G. Schulze3 1923513 paotin Alda'*®
uammmy. 0 TEEEEEE

* || mixture modeling e stato applicato sulla distribuzione del total score per

verificare l'ipotesi della presenza di diversi sottogruppi di pazienti secondo I
grado di risposta al litio.

PLoS ONE 2013;8:e65636



ConLiGen centres First Second
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University of Adelaide, Adelaide (Australia)

University of Sydney, Sydney (Australia)

University of Graz, Graz (Austria)

University of Campinas, Sao Paulo (Brasil)

Dalhousie University, Halifax (Canada)

University of Medellin, Medellin (Colombia)

Charles University, Prague (Czech Republic)

Institut national de la santé et de |la recherche médicale, Paris (France)
University of Wurzburg, Wurzburg (Germany)

University of Gottingen, Gottingen (Germany)

Charité - Universitatsmedizin, Berlin (Germany)

Technische Universitat Dresden,Dresden (Germany)

University of Cagliari, Sardinia (ltaly)

University of Naples SUN, Naples (ltaly)

The Japanese Collaborative Group on the Genetics of Lithium Response In
Bipolar Disorder (Japan)*

University of Medical Sciences, Poznan (Poland)

Obregia Psychiatric Hospital, Medical University, Bucharest (Romania)
Karolinska Institutet, Stockholm (Sweden)

University of Geneva, Geneva (Switzerland)

Academia Sinica, Taipei (Taiwan)

National Taiwan University, Taipel (Taiwan)

National Institute of Mental Health (USA)

The Johns Hopkins University, Baltimore (USA)

Mayo Clinic, Rochester (USA)

Massachusetts General Hospital, Boston (USA)

University of California, San Diego (USA)
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Total number of raters



Inter-rater agreement and reliabllity or the assessment Ot lIithium response In the

two-stage case-vignette rating procedure: kappa and intra-class correlation
analysis

Assessment of lithium
response

First stage of ratings

Second stage of ratings

Dichotomous K (95% CI) Z P K (95% CI) Z P

TS cut off of 8 0.61 (0.33 - 0.83) 103.50 < 0.00001 0.54 (0.28 — 0.76) 68.06 < 0.00001
TS cut off of 7 0.66 (0.38 — 0.86) 112.18 < 0.00001 0.54 (0.31 - 0.76) 68.71 < 0.00001
TS cut off of 6 0.65 (0.36 — 0.85) 110.52 < 0.00001 0.51 (0.29 — 0.73) 64.54 < 0.00001
TS cut off of 5 0.58 (0.29 — 0.81) 99.23 < 0.00001 0.48 (0.25 - 0.71) 61.25 < 0.00001
TS cut off of 4 0.51 (0.20 — 0.78) 86.83 < 0.00001 0.42 (0.18 — 0.67) 52.94 < 0.00001
TS cut off of 3 0.40 (0.10 - 0.73) 68.25 < 0.00001 0.37 (0.13 — 0.66) 47.46 < 0.00001

Continuous

ICC; single measure

(95% Cl)

ICC, average measure

(95% ClI)

ICC, single measure (95% CI)

ICC, average measure

(95% ClI)

TS

A score

Total B score

0.74 (0.59 — 0.89)

0.66 (0.49 —0.85)

0.59 (0.41 — 0.81)

A score if total B score <£40.71 (0.51 —0.91)

0.99 (0.98 — 1.00)

0.99 (0.98 — 1.00)

0.99 (0.98 — 1.00)

0.99 (0.99 — 1.00)

0.55 (0.36 — 0.80)

0.52 (0.33 — 0.78)

0.34 (0.19 — 0.64)

0.75 (0.51 —0.96)

0.98 (0.96 — 0.99)

0.98 (0.96 — 0.99)

0.96 (0.92 — 0.99)

0.99 (0.98 — 1.00)




Retrospective Criteria of Long-Term Treatment Response in Research Subjects with Bipolar Disorder

Name: Date:

Criterion A

The criterion A i1s used to determine an association between clinical improvement and
the treatment. The rating should apply to the period of treatment considered adequate
in duration and dosage. The illness activity should be judged by frequency, severity,
and duration of episodes.

10 = Complete response, no recurrences in the course of adequate treatment, no
residual symptoms, and full functional recovery

g = Very good response, no recurrences, but the patient may have minimal residual
symptoms (transient anxiety, sleep disturbance, dysphoria, irritability) not
requiring any intervention

Very good response. lllness activity reduced by more than 90%

Good response. lliness activity reduced by 80 - 90 %

Good response. Reduction in activity of illness by 65 - 80%

Moderate response. Reduction in illness activity by 50 - 65%

Moderate improvement. Reduction in illness activity by 35 - 50%

Mild improvement. Reduction of illness activity by 20 - 35%

N o w OO N @
Il

Mild improvement. Reduction of illness activity by 10 - 20%
1 = Minimal improvement. Reduction of illness activity by 0 - 10%
0= NoO change or worsening

A Criterion Score:

Criteria B

The criteria B are used to establish whether there is a causal relationship between
clinical improvement and the treatment. Score 0, 1 or 2 points for each item:

B1: Number of episodes before / off the treatment:

0 = 4 or more episodes
1= 2 or 3 episodes
2= 1 episode

B1:

© Martin Alda, 2002

Drug: Evaluated By:

B2: Fregquency of episodes before / off the treatment.

0= Average to high, including rapid cycling

1= Low, spontaneocus remissions of 3 or more years on average
2= 1 episode only, risk of recurrence cannct be established

B 2.

B3: Duration of the treatment.

0= 2 Or more years
1= 1 -2 years

2= Less than 1 year
B 3.

B4: Compliance during period{s) of stability.

0= Excellent, e.g. documented by drug levels in the therapeutic range

1= Good, more than 80% levels in the therapeutic range

2 = Poor, repeatedly off treatment, less than 80% levels in the therapeutic
range

B 4.

B5: Use of additional medication during the period of stability

0= None except infrequent sleep medication {1 per week or less); no
other mood stabilizers, antidepressants or antipsychotics for control of
mood symptoms

1 = Low-dose antidepressants or anti-psychotics as an "insurance", or
prolonged use of sleep medication

2 = Frolonged or systematic use of an antidepressant or anti-psychotic

BS

B Criteria Score:

Total Scale Score:
(Subtract B from A)



Sottogruppi di disturbo bipolare secondo Il grado di risposta al litio?

300 - o014
280 - 013
260 - 0.12
240 - 0.11
220 - 0.10
200 - 0.09
©“ 180 - 0.08
D 160 - 0.07
8 140 - 0.06
120 - 505
100 - o ou
80 - '
680 - 0.03
40 - 0.02
20 - 0.01
0 0.00
0 1 2 3 4 5 6 7 8 9 10
total score
Total Score Mean SD Number Proportion (%)
<2 0.5 1 418 32%
=3and <6 4.5 1.7 500 38.2%
>7 8.4 1.2 390 29.8%
TOTAL . . 1308 100%

probability density function



Inter-rater agreement and reliabllity or the assessment Ot lIithium response In the

two-stage case-vignette rating procedure: kappa and intra-class correlation
analysis

Assessment of lithium
response

First stage of ratings

Second stage of ratings

Dichotomous K (95% CI) Z P K (95% CI) Z o

TS cut off of 8 0.61 (0.33 - 0.83) 103.50 < 0.00001 0.54 (0.28 — 0.76) 68.06 < 0.00001
TS cut off of 7 0.66 (0.38 — 0.86) 112.18 < 0.00001 0.54 (0.31 - 0.76) 68.71 < 0.00001
TS cut off of 6 0.65 (0.36 — 0.85) 110.52 < 0.00001 0.51 (0.29 - 0.73) 64.54 < 0.00001
TS cut off of 5 0.58 (0.29 — 0.81) 99.23 < 0.00001 0.48 (0.25-0.71) 61.25 < 0.00001
TS cut off of 4 0.51 (0.20 — 0.78) 86.83 < 0.00001 0.42 (0.18 — 0.67) 52.94 < 0.00001
TS cut off of 3 0.40 (0.10 - 0.73) 68.25 < 0.00001 0.37 (0.13 - 0.66) 47.46 < 0.00001

ICC, single measure  ICC, average measure (95% ICC,, average measure

Continuous |ICC, single measure (95% CI

(95% Cl) Cl) 2 SINY (95% CI) (95% Cl)
TS 0.74 (0.59 — 0.89) 0.99 (0.98 — 1.00) 0.55 (0.36 — 0.80) 0.98 (0.96 — 0.99)
A score 0.66 (0.49 — 0.85) 0.99 (0.98 — 1.00) 0.52 (0.33 - 0.78) 0.98 (0.96 — 0.99)

Total B score 0.59 (0.41 — 0.81) 0.99 (0.98 — 1.00) 0.34 (0.19 — 0.64) 0.96 (0.92 — 0.99)

A score if total B score < 40.71 (0.51 — 0.91) 0.99 (0.99 — 1.00) 0.75 (0.51 —0.96) 0.99 (0.98 — 1.00)




Indicazioni per Il GWAS?

* Questl risultati indicano la presenza di due definizioni fenotipiche di risposta al litio:
una dicotomica (cut-off TS = 7) e una continua (A score se B score < 4)

* | pazienti con breve durata di terapia con litio, scarsa compliance, e uso di trattament
concomitanti hanno una scarsa probabilita di essere valutati in maniera affidabile

* La valutazione della risposta al litio, anche se effettuata retrospettivamente, ha un
certo grado di affidabilita
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ConLiGen GWAS: risultati

A Dichotomous phenotype
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A Dichotomous phenotype

Study (ancestry) OR (95% CI) Weight (fixed)
GWAS 1 (European) s 1-65 (121 to 2-09) 467%
GWAS 2 (European) lem 140 (0-94 to 1-85) 43-0%
GWAS 1 (Japanese) e 1.93 (0-47to 3-38) 4-3%
GWAS 2 (Taiwanese) 0-98 (~0-25 t0 2-20) 6-0%
Fixed-effect model f 1.51 (1-21 to 1-81) 100-0%
Heterogeneity: I’=0%, t°=0, p=0-6415 :
N R — T
-3 =2 -1 0 X 2 3
B Continuous phenotype
Study (ancestry) B (95% Cl) Weight (fixed)
GWAS 1 (European) —i—o— 1.28 (0-71to 1-85) 40-9%
GWAS 2 (European) . 1.06 (0-55 to 1.57) 50-4%
GWAS 1 (Japanese) L 1-25 (-0-47t0 2:96) 4-5%
GWAS 2 (Taiwanese) - i -0-38 (-2-18 to 1:41) 4-1%
Fixed-effect model : 1-10 (0-74 to 1-47) 100-0%
Heterogeneity: I’=2-3%, t>=0-0043, p=0-3808 |
— —T

|
-3 =2 -1 0 1 2 3

IS7/4795342
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ConLiGen GWAS: conclusioni

* |[n un campione di circa 2500 pazienti bipolari e stata identificata
un’ assoclazione significativa genome-wide nel cromosoma 21

» L’associazione era piu marcata usando una definizione continua
della risposta al litio

|l locus associato sembra contenere due geni codificanti per long,
non-coding RNA
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