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not differ for their scores on CPD or nicotine dependence (Psy-D/Phys-
Smoking cessation improves clinical

outcome in severe mental disorders and is
modulated by genetic variability at CHRNA5
gene
Smoking has been traditionally tolerated for patients withmental disor-
ders due to its hypothesized self-medication function (Schroeder and
Morris, 2010). Although tobacco use has been associated with greater
symptom severity and other health-threatening conditions, persons di-
agnosed with a mental disorder are 2–4 times more prone to smoking
than the general population (Aubin et al., 2012). Both self-medication
and shared vulnerability hypotheses have been considered to under-
stand increasing use of tobacco in mental disorders (Sagud et al.,
2018). Genetic studies report high heritability rates of nicotine depen-
dence (~60%) (Berrettini and Doyle, 2012). The nicotinic receptor
(nAChR), and specifically the nAChR subunit genes CHRNA5/A3/B4/A7
have been associatedwith nicotine addiction, smoking cessation and se-
vere mental disorders (Han et al., 2019; Jackson et al., 2013).

In order to examine whether smoking cessation i) affected the ill-
ness severity course and ii) was modulated by CHRNA5/A7 variability,
we analysed a sample of 60 patients with schizophrenia (n=48) or bi-
polar disorder (n = 12) under a smoking cessation treatment for
36weeks.We assessed the self-reported cigarettes per day (CPD), nico-
tine psychological (Psy-D) and physical (Phys-D) dependence and ill-
ness severity. Cessation treatment consisted of the use of transdermal
nicotine patches (TNP) or varenicline. Atweek 36, patientswere consid-
ered abstinent (ABS) if CPD= 0 the last 7 days and breath carbonmon-
oxide was b9 ppm. SNPs at CHRNA5 (rs680244, rs16969968) and
CHRNA7 (rs6494223) were genotyped using TaqMan exonuclease
assay (Applied Biosystems) (all SNPs were in Hardy-Weinberg equilib-
rium) (See Supplementary Methodology). All statistical approaches are
detailed in Supplementary Material.

Clinical variables were measured at baseline and weeks 12, 24 and
36 after smoking cessation treatment initiation (Table 1). Genotype dis-
tributions of SNPs are shown in Supplementary Table 1. The Clinical Re-
search Ethics Committee of Hospital Universitario Central de Asturias in
Oviedo approved the study protocol (Ref. 64/2010). Written informed
consent was obtained from all subjects before enrolment.

At baseline, CPD was positively correlated with basal nicotine Psy-D
(r = 0.317; p = 0.015), Phys-D (r = 0.307; p = 0.017), illness severity
(r = 0.313; p = 0.015) and associated with gender [males (mean =
31.66 ± 12.53) vs females (mean = 24.26 ± 7.64); t53.44 = 2.815; p =
0.007]. Moreover, a trend of association was found between baseline
CPD and rs680244 genotype distribution (p = 0.076) (Supplementary
Table 2) with T-carriers consuming more CPD than CC individuals
(31.65±12.64 vs 24.65±7.79, respectively; t55.27=−2.639; p=0.011).

At week 36, 24 (40%) patients were classified as ABS and 36 (60%) as
non-abstinent (nonABS). Both groups were equivalent in terms of gen-
der (χ21=0.428; p=0.572), age (t41=1.055; p=0.289) and diagnosis
(χ21= 0.147; p=0.193).When comparing, ABS and nonABS groups did
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D) at baseline, but at weeks 12, 24 and 36, ABS patients reported
lower scores in all three measures (p b 0.001 for all measurements)
(Table 1). Interestingly, although ABS and nonABS patients reported
similar illness severity scores at baseline, ABS showed a significant de-
crease of their illness severity at week 12 (p = 0.019), 24 (p = 0.012)
and 36 (p = 0.021) (Table 1).

Additionally, CHRNA5-rs680244-CC had 4 times more risk of being
nonABS at week 36 than T-carriers (OR = 4; 95%CI [1.13, 14.08]; χ21=
5.00; p = 0.03). No statistical differences were found for the other
SNPs (Supplementary Table 2).

Our results showed higher tobacco consumption in males and – as
previously reported but still a subject of controversy – no gender differ-
ences in cessation success (Filia et al., 2014). In line with previous liter-
ature, we found positive correlations between CPD, nicotine
dependence and illness severity at baseline (Dodd et al., 2010; Donny
et al., 2008).

Smoking cessation groups did not differ for baseline CPD, Psy-D,
Phys-D or illness severity, suggesting that cessation treatment success
was independent from these variables. ABS patients reported lower ill-
ness severity since the first assessment after treatment initiation. Like-
wise, previous studies show that smoker patients with schizophrenia
or bipolar disorder report worse global psychopathological status
(Dodd et al., 2010; Krishnadas et al., 2012).

The relationship between severe mental disorders and smoking is
complex and so far remains inconclusive. Nonetheless, it is widely ac-
cepted that dysfunction in central nAChRs represents a common sub-
strate for schizophrenia and comorbid nicotine dependence. Our work
reflected the effect of CHRNA5 on initial tobacco use and smoking cessa-
tion success. Intriguingly, the rs680244-T allele was associated with
both higher baseline CPD and greater treatment success. These results
fit with the hypothesis of conceptualizing genes as “plasticity genes” in-
stead of “vulnerability genes”, leading susceptible individuals to both
adverse and positive environmental influences (Belsky et al., 2009). Pre-
vious results showed that replacement therapy response (Sarginson et
al., 2011) andnicotinedependence (Greenbaumet al., 2006)were influ-
enced by rs680244. Despite intronic, rs680244 acts as an expression
quantitative trait loci (eQTL) with the T allele increasing CHRNA5 ex-
pression in multiple brain regions.

No significant results were found for CHRNA5-rs16969968, although
it is considered a well-established risk factor for nicotine dependence
(Hong et al., 2011) or CHRNA7-rs6494223 that – as far as we know –
no previous studies have explored its association with illness severity
or smoking cessation.

The results of this work should be interpreted in the context of sev-
eral limitations: i) the open-labelled and non-randomized nature of the
study, ii) the lack of an untreated control group may impair the robust-
ness of our results, iii) our sample could be considered small for a ge-
netic approach although a 36-week longitudinal design with extensive
and exhaustive psychopathological assessments was considered and a
very low dropout rate was detected, iv) multiple testing corrections
were not applied since we considered they were likely to be excessive
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Table 1
Assessment of CPD, Psy-D, Phys-D and illness severity along the follow-up in ABS and nonABS patients (defined at week 36) after initiation of the smoking cessation program.

Assessment Week All patients mean(SD) ABS patients mean(SD) nonABS patients mean(SD) t df p-Value

CPD 0 29.32(11.67) 29.00(12.22) 29.53(11.45) −0.170 58.00 0.865
12 5.98(8.90) 0.17(0.82) 9.86(9.72) −5.951 35.74 b0.001
24 9.23(10.64) 0.00(0.00) 15.39(9.66) 35.000 35.00 b0.001
36 8.75(9.54) 0.00(0.00) 14.58(8.12) 35.000 35.00 b0.001

Psy-D 0a 17.41(6.74)a 15.87(4.78) 18.45(7.67) −1.427 55.89 0.123
12 7.35(7.84) 3.13(3.44) 10.17(8.68) −4.380 49.23 b0.001
24 8.26(8.58) 2.29(2.49) 12.28(8.89) −6.373 42.84 b0.001
36 8.98(8.84) 2.83(3.38) 13.08(9.00) −6.204 48.11 b0.001

Phys-D 0 6.18(2.58) 5.92(2.98) 6.36(3.31) 0.650 58.00 0.581
12 2.18(2.97) 0.21(0.83) 3.50(3.16) −5.952 41.99 b0.001
24 2.63(3.16) 0.04(0.20) 4.36(3.03) −8.538 35.48 b0.001
36 3.02(3.08) 0.25(0.85) 4.86(2.59) −9.889 45.29 b0.001

Illness severity 0a 3.50(0.99)a 3.26(1.09) 3.66(0.91) −1.499 56.00 0.139
12a 3.34(1.07)a 2.96(1.04) 3.62(1.02) −2.410 56.00 0.019
24 3.37(1.15) 2.92(1.18) 3.67(1.04) −2.549 58.00 0.012
36 3.40(1.11) 3.00(1.06) 3.67(1.07) −2.372 58.00 0.021

ABS: abstinent; nonABS: non-abstinent; CPD: cigarettes per day; Psy-D: nicotine psychological dependence; Phys-D: nicotine physical dependence. Significant results aremarked in bold.
a n = 58.
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in this context in which the selection of the variables of interest and the
analyses were performed under a directional hypothesis based on pre-
vious findings, v) only three genetic variants were analysed to explain
complex and multifactorial phenotypes such as tobacco use and
smoking cessation success.

Current trends aim to challenge the disregard of health-threatening
effects of tobacco in patientswithmental disorders and encourage clini-
cians to implement the available tools for smoking cessation in mental
healthcare facilities (García-Portilla and Bobes, 2016). Further genetic
studies could better explain nicotine addiction and ultimately provide
tools for personalized therapies.

Declaration of competing interest

MPGarcia-Portilla has been a consultant to and/or has received hon-
oraria/grants from Angelini, Alianza Otsuka-Lundbeck, Instituto de
Salud Carlos III, Janssen-Cilag, Lundbeck, Otsuka, Pfizer, and SAGE
Therapeutics.

PA Saiz has been a consultant to and/or has received honoraria or
grants from Adamed, CIBERSAM, European Comission, GlaxoSmithKline,
Government of the Principality of Asturias, Instituto de Salud Carlos III,
Janssen-Cilag, Lundbeck, Otsuka, Pfizer, Plan Nacional Sobre Drogas and
Servier.

J Bobes has received research grants and served as consultant, advisor
or speaker within de last 5 years for: AB-Biotics, Acadia Pharmaceuticals,
Alkermes, Allergan, Ambrosseti-Angelini, Biogen, Casen Recordati, D&A
Pharma, Exeltis, Gilead, Indivior, GW Pharmaceuticals, Janssen-Cilag, Jazz
Pharmaceuticals, Lundbeck, Mundipharma, Newron, Otsuka, Pfizer,
Roche, Sage Therapeutics, Servier, Schwabe Farma Ibérica, Shire, Takeda,
research funding from the Spanish Ministry of Economy and
Competiveness – Centro de Investigación Biomedica en Red area de Salud
Mental (CIBERSAM) and Instituto de Salud Carlos III –, SpanishMinistry of
Health, Social Services and Equality – Plan Nacional sobre Drogas – and
the 7th Framework Program of the European Union.

All other authors declare they have no conflict of interest.

Acknowledgements

This work was supported by the Spanish Ministry of Economy
and Competitiveness. Instituto de Salud Carlos III, co-financed by
ERDF Funds from the European Commission, “A way of making Eu-
rope” (PI10/01758, PI15/01420 and PI16/00998), CIBERSAM and
the Comissionat per a Universitats i Recerca del DIUE, Generalitat
de Catalunya (2017SGR1577 and 2017SGR1271). This study was
partly supported by the Government of the Principality of Asturias
Please cite this article as: A.G. Segura, M. Mitjans, M. Fatjó-Vilas, et al., Sm
and is modulated by genetic variability at CHRNA5 gene, Schizophrenia Re
PCTI-2018-2022, IDI/2018/235 and Fondos Europeos de Desarrollo
Regional (FEDER). The Health Services of the Principado de Astu-
rias, Spain, donated part of the medication used in this study. M
Mitjans thanks the University of Barcelona, Spain, for her AGAUR
PDJ grant. M Fatjó-Vilas thanks to the ISCIII for her Sara Borrell
contract (CD16/00264).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.schres.2020.05.024.

References

Aubin, H.J., Rollema, H., Svensson, T.H., Winterer, G., 2012. Smoking, quitting, and psychi-
atric disease: a review. Neurosci. Biobehav. Rev. 36, 271–284. https://doi.org/
10.1016/j.neubiorev.2011.06.007.

Belsky, J., Jonassaint, C., Pluess, M., Stanton, M., Brummett, B., Williams, R., 2009. Vulner-
ability genes or plasticity genes? Mol. Psychiatry 14, 746–754. https://doi.org/
10.1038/mp.2009.44.

Berrettini, W.H., Doyle, G.A., 2012. The CHRNA5-A3-B4 gene cluster in nicotine addiction.
Mol. Psychiatry https://doi.org/10.1038/mp.2011.122.

Dodd, S., Brnabic, A.J.M., Berk, L., Fitzgerald, P.B., De Castella, A.R., Filia, S., Filia, K., Kelin, K.,
Smith, M., Montgomery, W., Kulkarni, J., Berk, M., 2010. A prospective study of the
impact of smoking on outcomes in bipolar and schizoaffective disorder. Compr. Psy-
chiatry 51, 504–509. https://doi.org/10.1016/j.comppsych.2009.12.001.

Donny, E.C., Griffin, K.M., Shiffman, S., Sayette, M.A., 2008. The relationship between cig-
arette use, nicotine dependence, and craving in laboratory volunteers. Nicotine Tob.
Res. https://doi.org/10.1016/j.physbeh.2017.03.040.

Filia, S.L., Baker, A.L., Gurvich, C.T., Richmond, R., Lewin, T.J., Kulkarni, J., 2014. Gender dif-
ferences in characteristics and outcomes of smokers diagnosed with psychosis partic-
ipating in a smoking cessation intervention. Psychiatry Res. 215, 586–593. https://doi.
org/10.1016/j.psychres.2014.01.002.

García-Portilla, M.P., Bobes, J., 2016. Programas de cesación tabáquica para personas con
esquizofrenia: una necesidad urgente no cubierta. Rev. Psiquiatr. Salud Ment. 9,
181–184. https://doi.org/10.1016/j.rpsm.2016.09.002.

Greenbaum, L., Kanyas, K., Karni, O., Merbl, Y., Olender, T., Horowitz, A., Yakir, A., Lancet,
D., Ben-Asher, E., Lerer, B., 2006. Why do young women smoke? I. Direct and interac-
tive effects of environment, psychological characteristics and nicotinic cholinergic re-
ceptor genes. Mol. Psychiatry 11, 312–322. https://doi.org/10.1038/sj.mp.4001774.

Han, W., Zhang, T., Ni, T., Zhu, L., Liu, D., Chen, G., Lin, H., Chen, T., Guan, F., 2019. Re-
lationship of common variants in CHRNA5 with early-onset schizophrenia and
executive function. Schizophr. Res. 206, 407–412. https://doi.org/10.1016/j.
schres.2018.10.011.

Hong, L.E., Yang, X., Wonodi, I., Hodgkinson, C.A., Goldman, D., Stine, O.C., Stein, E.S.,
Thaker, G.K., 2011. A CHRNA5 allele related to nicotine addiction and schizophrenia.
Genes, Brain Behav 10, 530–535. https://doi.org/10.1111/j.1601-183X.2011.00689.x.

Jackson, K.J., Fanous, A.H., Chen, J., Kendler, K.S., Chen, X., 2013. Variants in the 15q25 gene
cluster are associated with risk for schizophrenia and bipolar disorder. Psychiatr.
Genet. 23, 20–28. https://doi.org/10.1097/YPG.0b013e32835bd5f1.

Krishnadas, R., Jauhar, S., Telfer, S., Shivashankar, S., McCreadie, R.G., 2012. Nicotine de-
pendence and illness severity in schizophrenia. Br. J. Psychiatry 201, 306–312.
https://doi.org/10.1192/bjp.bp.111.107953.
oking cessation improves clinical outcome in severe mental disorders
search, https://doi.org/10.1016/j.schres.2020.05.024

https://doi.org/10.1016/j.schres.2020.05.024
https://doi.org/10.1016/j.schres.2020.05.024
https://doi.org/10.1016/j.neubiorev.2011.06.007
https://doi.org/10.1016/j.neubiorev.2011.06.007
https://doi.org/10.1038/mp.2009.44
https://doi.org/10.1038/mp.2009.44
https://doi.org/10.1038/mp.2011.122
https://doi.org/10.1016/j.comppsych.2009.12.001
https://doi.org/10.1016/j.physbeh.2017.03.040
https://doi.org/10.1016/j.psychres.2014.01.002
https://doi.org/10.1016/j.psychres.2014.01.002
https://doi.org/10.1016/j.rpsm.2016.09.002
https://doi.org/10.1038/sj.mp.4001774
https://doi.org/10.1016/j.schres.2018.10.011
https://doi.org/10.1016/j.schres.2018.10.011
https://doi.org/10.1111/j.1601-183X.2011.00689.x
https://doi.org/10.1097/YPG.0b013e32835bd5f1
https://doi.org/10.1192/bjp.bp.111.107953
https://doi.org/10.1016/j.schres.2020.05.024


Letter to the
Sagud, M., Vuksan-Cusa, B., Jakšic, N., Mihaljevic-Peleš, A., Kuzman, M.R., Pivac, N., 2018.
Smoking in schizophrenia: an updated review. Psychiatr. Danub. 30, S216–S223.

Sarginson, J.E., Killen, J.D., Lazzeroni, L.C., Fortmann, S.P., Ryan, H.S., Schatzberg, A.F.,
Murphy, G.M., 2011. Markers in the 15q24 nicotinic receptor subunit gene cluster
(CHRNA5-A3-B4) predict severity of nicotine addiction and response to smoking ces-
sation therapy. Am. J. Med. Genet. Part B Neuropsychiatr. Genet. 156, 275–284.
https://doi.org/10.1002/ajmg.b.31155.

Schroeder, S.A., Morris, C.D., 2010. Confronting a neglected epidemic: tobacco
cessation for persons with mental illnesses and substance abuse problems.
Annu. Rev. Public Health 31, 297–314. https://doi.org/10.1146/annurev.
publhealth.012809.103701.

AG Segura had his Master degree in Biological Anthropology
in 2019. He currently collaborates with Dr. Bárbara Arias at
the Faculty of Biology in the University of Barcelona. He has
worked in technical departments at the Centres Científics i
Tecnològics of the University of Barcelona and has been in
the ZMNH (Hamburg, Germany) under the supervision of
Prof. Dietmar Kuhl and in theMax Planck Institute for Exper-
imental Medicine under the supervision of Prof. Hannelore
Ehrenreich. His research is focused on the genetics of mental
disorders, specifically in self-harming behaviors and sub-
stance abuse.
M Mitjans is postdoctoral researcher at the Department of
Evolutive Biology, Ecology and Environmental Sciences, Fac-
ulty of Biology, University of Barcelona, Spain. Bachelor's De-
gree in Biology (2009), Master's Degree in Neuroscience
(2011) and PhD in Biomedicine (2014). She conducted a
postdoctoral stay at the Clinical Neuroscience Department
of the Max Planck Institute for Experimental Medicine, Ger-
many (2015-2018). She is member of the Spanish CIBER of
Mental Health (CIBERSAM) and the IBUB (Institut de Recerca
Biomèdica de la UB). Her main line of research is focused on
the study of how genetic variability contributes to severe
mental disorders and associated phenotypes.
M Fatjó-Vilas is a Biologist, specialized in Behavior and
Psychiatric Genetics (Degree in Biology 2001, Master in
Biological Anthropology 2003, PhD in Biology 2010). She
has been a postdoctoral researcher at the Health Net-
working Biomedical Research Centre (CIBERSAM, 2011-
2015) and since 2016 she is developing her research pro-
jects at FIDMAG Sisters Hospitallers Research Foundation.
She is also an assistant professor at the Faculty of Biology
of the University of Barcelona (since 2010). Her main re-
search line is focused on understanding the continuum
between health and psychiatric disorders and on the
characterization of the genetic and neurobiological het-

erogeneity of psychotic disorders.

MP Garcia-Portilla Bachelor of Medicine and Surgery (Uni-
versity of Oviedo). Doctor of Medicine and Surgery (Univer-
sity of Oviedo). Specialist in Psychiatry (Ministry of
Education and Science). University Master in Legal Psychia-
try (Complutense University of Madrid). Associate Professor
of Psychiatry, Area of Psychiatry, University of Oviedo. Op-
tional Area Specialist, CSM La Ería, Oviedo. Three Research
Sections recognized by the National Commission for the
Evaluation of Research Activity. Reference researcher of the
Spanish Society of Biological Psychiatry.
L Garcia-Alvarez Bachelor of Psychology (University of
Oviedo) 2006,Master in Behavior Therapy (National Univer-
sity of Distance Education, UNED) 2010 and Master in
Teacher Training (University of Nebrija) 2018. PhD in the de-
partment of Psychology (University of Oviedo) 2012 and in
Health Sciences (University of Oviedo) 2016. Extraordinary
Doctorate Award from the University of Oviedo and award
for the best Doctoral Thesis in Other Medical Specialties by
the Royal Academy of Medicine of the Principality of Astu-
rias.
Please cite this article as: A.G. Segura, M. Mitjans, M. Fatjó-Vilas, et al., Sm
and is modulated by genetic variability at CHRNA5 gene, Schizophrenia Re
F Sarramea is a Psychiatrist andDoctor ofMedicine. He coor-
dinates theMental Health Research Department at the Reina
Sofía Hospital in Córdoba (Spain), is Director of the Mental
Health Research Group at the Maimonides Institute for Bio-
medical Research (IMIBIC) and is a researcher for Group 05
of CIBERSAM (Department of Psychiatry, University of
Oviedo). He has extensive clinical and research experience
in the comprehensive approach to serious mental disorders,
and has been Principal Investigator for a number of pub-
licly-funded projects in the research fields of structural and
functional neuroimaging in schizophrenia and bipolar disor-
der.

3Editor
T Bobes-BascaranDegree in Psychology from the University
of Oviedo in June 2006. She is a specialist in Clinical Psychol-
ogy after having completed her training as a resident at the
University Hospital of Valencia (2007–2011). She has a PhD
in Psychology from the University of Valencia, after
defending the doctoral thesis directed by professors Elena
Ibanez and Julio Sanjuan. Currently she develops her profes-
sional care and research activity in the Health Service of the
Principality of Asturias (SESPA) and holds the position of As-
sociate Professor of Health Sciences in the Department of
Psychology at the University of Oviedo.
Lde la Fuente-Tomás is a postdoctoral researcher at theUni-
versity of Oviedo. She obtained her degree in Psychology
(2012) and her Master in Research and Mental Health
(2016). She was awarded by “Severo Ochoa Grant” (2016–
2019) for her PhD under supervision of Prof. García-Portilla
and Dr. García-Alvarez. She performed a predoctoral stay at
the Brain and Mind Sciences Department at Cambridge Uni-
versity (2018). She was awarded by the “Extraordinary PhD
Award” by the Institute of Health Research of the Principality
of Asturias (2020). She is co-author of N20 publications
indexed in Pubmed in the last 4 years.
AVelasco IglesiasGraduated in Psychology from theUniver-
sity of Oviedo in June 2016. Master in General Sanitary Psy-
chology in January 2018. Since 2013 immersed in programs
of research in the Institute of Neurosciences of the Principal-
ity of Asturias related to the Parkinson's disease, motor func-
tion and cognitive conditions. Awarded with the Santander
Scholarship for her research focused on human resources in
the company OBICE, S.L. located in Oviedo. Currently in the
Department of Psychiatry (Department of Medicine, Faculty
ofMedicine) of theUniversity of Oviedo - Center for Biomed-
ical Research in the Mental Health network (CIBERSAM).
CMartínez-Cao is a predoctoral researcher at department of
Psychiatry in the University of Oviedo (Spain). She obtained
her degree in Psychology (2017) and Master in Clinical Psy-
chology (2019) at the same university. Hermain research in-
terest concern the assessment, prevention and treatment of
schizophrenia disease. She was awarded by “Severo Ochoa
Grant” to get her PhD under supervision of Prof. Juio Bobes
and Dr. de la Fuente-Tomás. In addition, she has participated
in multiple clinical trial and multicenter research projects of
depression, schizophrenia, and bipolar disorder.
L González-Blanco Specialist in Psychiatry (2016) and PhD
inMedicine (2018) from theUniversity of Oviedo. Extraordi-
nary Doctorate Award. Assistant Professor in Health Sciences
(Psychiatry) at the University of Oviedo. Researcher attached
to CIBERSAM (since 2017). Accredited as Contracted Doctor
by ANECA (2019). Collaboration in National, European,
WHO Research Projects, and linked as Co-Investigator to 2
FIS Projects (PI17/01433; PI16/01761).
oking cessation improves clinical outcome in severe mental disorders
search, https://doi.org/10.1016/j.schres.2020.05.024

http://refhub.elsevier.com/S0920-9964(20)30276-0/rf0065
https://doi.org/10.1002/ajmg.b.31155
https://doi.org/10.1146/annurev.publhealth.012809.103701
https://doi.org/10.1146/annurev.publhealth.012809.103701
https://doi.org/10.1016/j.schres.2020.05.024


the
F Dal SantoBachelor of Medicine and Surgery (University of
Padova, Italy) and Master's Degree in Mental Health Re-
search (Complutense University of Madrid, Spain). Resident
in Psychiatry (4th year) at the Hospital Universitario Central
de Asturias (Oviedo, Spain) and Ph.D. student at the Depart-
ment of Psychiatry of the University of Oviedo. Visiting re-
searcher at University of Cambridge (2019). Interested in
clinical research, focusing on cognition in people with
schizophrenia and psychotic spectrum disorders.

4 Letter to
E Elizagarate Bachelor and Doctor of Medicine. Specialist in
Psychiatry. Head of the refractory psychosis unit. Associate
Professor of Psychiatry at the UPV / EHU.
PA Saiz, MD, PhD, Clinical Biochemistry and Psychiatrist, is
Professor of Psychiatry at the University of Oviedo, Spain,
and member of the Centro de Investigación Biomédica en
Red de Salud Mental (CIBERSAM), the Instituto de
Investigación Sanitaria del Principado de Asturias (ISPA),
and the Instituto Universitario de Neurociencias del
Principado de Asturias (INEUROPA). She has been involved
in research of bio-psycho-social aspects of suicidal behavior
and major mental disorders participating in different
multicentre European Research and she is co-author of sev-
eral publications ranging from biological aspects to psycho-
social correlates of those disorders.
L Fañanás is Full Professor at the Faculty of Biology,
Universitat of Barcelona. She is an international expert on
the study of genetic and environmental mechanisms related
to human behavior and on the origins of neurological and
mental disorders. She has been principal investigator of sev-
eral national and international research projects, including
the NARSAD Distinguished Investigator Grant in 2017 fo-
cused on the study of the impact of prenatal stress as a risk
factor in the development of mental disorders. Her research
has been published in several prestigious scientific journals
of this field.
J Bobes Professor of Psychiatry at the University of Oviedo,
currently heads the Psychiatry Area of the Department of
Medicine of the University and is Head of the Psychiatry De-
partment of the Sanitary Area of Oviedo. He is the principal
investigator of the Center for Biomedical Research in Mental
Health Network (CIBERSAM) of Oviedo. He has published
N350 articles and is the author and coordinator of several
books, as well as a contributor to numerous chapters. His re-
search interests include different aspects of the evaluation,
management, treatment and impact of different psychiatric
disorders.
Please cite this article as: A.G. Segura, M. Mitjans, M. Fatjó-Vilas, et al., Sm
and is modulated by genetic variability at CHRNA5 gene, Schizophrenia Re
B Arias is Associate Professor at the Faculty of Biology of the
University of Barcelona. She is member of the Spanish CIBER
of Mental Health (CIBERSAM) and the IBUB (Institut de
Recerca Biomèdica de la UB). Her main line of research is fo-
cused in the comprehension of how genetic factors, environ-
mental stressors or biological traits such as gendermodulate
the expression of the mental disorders or suicidal behavior.
Also in this line, the understanding of the genetic basis of
clinical response to psychotropic drugs in mental disorders
is also of great interest in her research.

Editor
A.G. Segura
Evolutive Biology, Ecology and Environmental Sciences Department,

Faculty of Biology, University of Barcelona, Institute of Biomedicine of the
University of Barcelona (IBUB), Avinguda Diagonal, 643, 08028

Barcelona, Spain

M. Mitjans
Evolutive Biology, Ecology and Environmental Sciences Department,

Faculty of Biology, University of Barcelona, Institute of Biomedicine of the
University of Barcelona (IBUB), Avinguda Diagonal, 643, 08028

Barcelona, Spain
Instituto de Salud Carlos III, Centro de Investigación Biomédica en Red de

Salud Mental (CIBERSAM), Av. Monforte de Lemos, 3-5, 28029
Madrid, Spain

M. Fatjó-Vilas
Evolutive Biology, Ecology and Environmental Sciences Department,

Faculty of Biology, University of Barcelona, Institute of Biomedicine of the
University of Barcelona (IBUB), Avinguda Diagonal, 643, 08028

Barcelona, Spain

M. Mitjans
Evolutive Biology, Ecology and Environmental Sciences Department,

Faculty of Biology, University of Barcelona, Institute of Biomedicine of the
University of Barcelona (IBUB), Avinguda Diagonal, 643, 08028

Barcelona, Spain
Instituto de Salud Carlos III, Centro de Investigación Biomédica en Red de

Salud Mental (CIBERSAM), Av. Monforte de Lemos, 3-5, 28029
Madrid, Spain

FIDMAG Germanes Hospitalaries Research Foundation, Av. Jordà, 8, 08035
Barcelona, Spain

M.P. Garcia-Portilla
Instituto de Salud Carlos III, Centro de Investigación Biomédica en Red de

Salud Mental (CIBERSAM), Av. Monforte de Lemos, 3-5, 28029
Madrid, Spain

L. Garcia-Alvarez
F. Sarramea

T. Bobes-Bascaran
L. de la Fuente-Tomás

A. Velasco Iglesias
C. Martínez-Cao

L. González-Blanco
F. Dal Santo

E. Elizagarate
P.A. Saiz

L. Fañanás
J. Bobes
B. Arias

E-mail address: barbara.arias@ub.edu

4 April 2020
Available online xxxx
oking cessation improves clinical outcome in severe mental disorders
search, https://doi.org/10.1016/j.schres.2020.05.024

barbara.arias@ub.edu
https://doi.org/10.1016/j.schres.2020.05.024

	Smoking cessation improves clinical outcome in severe mental disorders and is modulated by genetic variability at CHRNA5 gene
	Declaration of competing interest
	Acknowledgements
	Appendix A. Supplementary data
	References




