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Abstract:
Background:

Obsessive-Compulsive Disorder (OCD) is a chronic neuropsychiatric disorder associated with unpleasant thoughts or mental images, making the
patient repeat physical or mental behaviors to relieve discomfort. 40-60% of patients do not respond to Serotonin Reuptake Inhibitors, including
fluvoxamine therapy.

Introduction:

The aim of the study is to identify the predictors of fluvoxamine therapy in OCD patients by Bayesian Ordinal Quantile Regression Model.

Methods:

This study was performed on 109 patients with OCD. Three methods, including Bayesian ordinal quantile, probit, and logistic regression models,
were applied to identify predictors of response to fluvoxamine. The accuracy and weighted kappa were used to evaluate these models.

Results:

Our result showed that rs3780413 (mean=-0.69, sd=0.39) and cleaning dimension (mean=-0.61, sd=0.20) had reverse effects on response to
fluvoxamine therapy in Bayesian ordinal probit and logistic regression models. In the 75" quantile regression model, marital status (mean=1.62,
$d=0.47) and family history (mean=1.33, sd=0.61) had a direct effect, and cleaning (mean=-1.10, sd=0.37) and somatic (mean=-0.58, sd=0.27)
dimensions had reverse effects on response to fluvoxamine therapy.

Conclusion:

Response to fluvoxamine is a multifactorial problem and can be different in the levels of socio-demographic, genetic, and clinical predictors.
Marital status, familial history, cleaning, and somatic dimensions are associated with response to fluvoxamine therapy.
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1. INTRODUCTION city and cultural groups [2]. It is predicted that OCD could be

one of the top ten disorders that lead to disability in the next
twenty years [3]. The first-line medication to treat this disorder
is a class of selective serotonin reuptake inhibitors (SSRIs)
which 40-60% of patients do not usually respond to. Therefore,
the researchers have focused on the relationship between
genetic, clinical, and environmental factors responding to
SSRIs [4 - 11].

Obsessive-compulsive disorder (OCD) is a chronic
neuropsychiatric disorder associated with unpleasant thoughts
or mental images that force the patient to repeat physical or
mental behaviors to relieve discomfort [1]. The prevalence of
OCD globally is estimated to be 1.5-3%, independent of ethni-
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The results of previous studies showed inconsistencies in
the relationship between the demographic, clinical, and genetic
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factors with response to SSRIs therapy in OCD patients
[12-17]. Storch and et al. found an association between the
response to fluoxetine in a longer period of illness, older age,
and more severe symptoms in OCD patients [15]. On the other
hand, Denys et al. revealed that patients with no previous
history of treatment, moderate severity of OCD, and a low
score on the Hamilton Depression Scale were more likely to
respond positively to treatment [9]. Hollander et al. showed
that left-sided visuospatial soft signs significantly increased in
the non-responders compared to the responders [18]. Nakatani
et al. indicated that patients with lower baseline Yale-Brown
Obsessive Compulsive Scale (Y-BOCS) and without the
cleansing compulsion responded better to treatment [11]. A
meta-analysis confirmed the relationship between hoarding, a
dimension of OCD symptoms, and poor response to treatment
[19].

Although Bella ef al. could not show the relationship
between S-HTTLPR genotypes and response to fluvoxamine
[20], response to SRIs therapy in OCD patients has been
revealed to be associated with 5-HTTLPR, 5-HTT, 5HT2A,
SHT1B, BDNF genes in other studies [7, 13, 21].

In the present study, we aimed to investigate the
association between the demographic, clinical, and genetic
factors with Fluvoxamine therapy in Iranian OCD patients.
Here, response to treatment was considered an ordinal variable
by three categories: refractory, non-responder, and responder.
The ordinal probit or logistic models have usually been
proposed for modeling the ordinal outcomes. Both models
focus on the cumulative probabilities of the ordinal response
variable to take into account the ordinality between the
categories in the modeling [22]. We know the validity of these
models depends on the assumptions made on the underlying
distribution of the latent variable. The two mentioned models
do not provide sufficient information about the underlying
distribution of the latent variable [23].

In addition to these two models, we used Bayesian quantile
ordinal regression model to find predictors of fluvoxamine
therapy in Iranian OCD patients.

2. MATERIALS AND METHODS

2.1. Study Population

In the present study, we used information of 109 OCD
patients referred to Imam Hossein Hospital in Tehran, Iran,
between 2014 and 2017. They gave consent for their
information to be used in the research. Ethical approval for this
study was obtained from ethics committee of the Public Health
School and Neurosciences Research Center in Shahid Beheshti
University of  Medical  Sciences (ethical code:
IR.SBMU.PHNS.REC.1399.013.). More information about the
dataset is available in the article of Hasanpour er al. [24].
Briefly, the diagnosis of OCD was made according to the
fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV-TR) criteria by an expert
psychiatrist. Patients with other comorbidities except for
depression, anxiety, or tic disorder were excluded from the
study. Patients received fluvoxamine during their treatment
period (150mg-300mg). The severity of obsessive and
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compulsive symptoms was evaluated before and after 12
weeks’ treatment with fluvoxamine using the Y-BOCS severity
scale. Patients with more than 35% reduction in Y-BOCS
scores after treatment were considered as responders, and those
with less than 35% reduction in Y-BOCS score were assigned
as non-responders. The third group was refractory patients who
experienced various selective serotonin reuptake inhibitor
(SSRI) trials at the maximum tolerated dose during their illness
period but did not respond to them adequately. Hence, response
to pharmacotherapy has three ordered categories: 1. Refractory
2. Non-responder 3. Responder.

2.2. Data Variables

The socio-demographic variables were age, gender,
educational status, occupation, marital status, ethnicity, and the
clinical variables included family history of OCD or other
mental illnesses, age of disorder onset (under or over 18 years
old), and duration of illness.

Moreover, we used five dimensions, including aggression
/checking,contamination/cleaning,symmetry/ordering/repeating
/ counting/hoarding, sexual and somatic, which have been
explored from the Y-BOCS checklist by Asadi et al. [25]. In
each dimension, the positive and greater values indicate greater
severity of the obsession and compulsion in an OCD patient.

2.3. Experimental

The salting out method was used to extract genomic DNA
from peripheral leucocytes. PCR-RFLP method was used to
determine genetic variants of the studied variations. Genotypes
for each polymorphism were also confirmed by Sanger
sequencing of PCR products [24]. The genetic variables
included 5-HTTLPR polymorphism of SLC644 gene, HTR2A
gene SNPs (rs6311, rs6313), and SLCIAI gene SNPs
(rs301430, rs3780413, and rs2228622).

2.4. Statistical Analysis

Statistical analyses were performed using R software
version 3.6.3 (R Foundation for Statistical Computing, Vienna,
Austria) and Matlab 2016b. The continuous variables were
expressed as mean and standard deviation, and the categorical
variables were expressed as frequency and percentages. In
order to identify the predictors of pharmacotherapy in OCD
patients (ordinal response variable), we used Bayesian ordinal
quantile regression [26], Bayesian ordinal probit regression
[27], and Bayesian ordinal logistic regression [28] models
(Tables S1 and S2). The Bayesian approach could cover the
lack of information due to the small sample size by using prior
information on the regression coefficients. In all of the
mentioned models, the normal prior distribution with large
variance (non-informative prior distribution) is considered for
estimating the regression coefficients. The inference was made
based on 12000 iterations after 3000 were burned. The
performance of all the models was evaluated using the Akaike
Information Criteria (AIC), weighted kappa, and accuracy.

3. RESULTS

Table 1 indicates the distribution of the socio-
demographic, clinical variables, and polymorphisms of the
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selected genes by three categories of the pharmacotherapy
results in OCD patients. 64% (70) of patients in the study were
female, 72% (79) of patients reported undergraduate education,
57% (62) reported unemployed patients, 83% (91) reported
family history of OCD or other mental diseases, 64% (68) of
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patients had more than 5 years of disease duration, and 66%
(72) of patients had been diagnosed after the age of 18. Table 2
indicates the posterior means and standard deviations of
parameters in three simple Bayesian ordinal regression models:
logistic, probit, and quantile for P 0.25, 0.50 and 0.75.

Table 1. Demographic and genetic factors by classification of response to fluvoxamine pharmacotherapy.

Total Sub groups
Variables Level Refractory Non-Responder Responder
No. No. No. No.
Sex Male 39.00 7.00 10.00 22.00
Female 70.00 12.00 18.00 40.00
Marital status Married 75.00 13.00 16.00 46.00
Single 34.00 6.00 12.00 16.00
Occupation Unemployed 62.00 13.00 15.00 34.00
Employed 47.00 6.00 13.00 28.00
Age of onset Early 37.00 9.00 8.00 20.00
Late 72.00 10.00 20.00 42.00
Familial history Yes 91.00 16.00 21.00 54.00
no 18.00 3.00 7.00 8.00
Ethnicity Persian 62.00 11.00 16.00 35.00
Other 47.00 8.00 12.00 27.00
Education Academic 30.00 2.00 10.00 18.00
Under academic 79.00 17.00 18.00 44.00
Illness duration Under 5 years 41.00 4.00 12.00 25.00
Upper 5 years 68.00 15.00 16.00 37.00
5-HTTLPR LL,LS 69.00 12.00 18.00 39.00
SS 40.00 7.00 10.00 23.00
rs6311 CC,CT 77.00 15.00 15.00 47.00
TT 32.00 4.00 13.00 15.00
rs6313 CC,CT 81.00 15.00 22.00 44.00
TT 28.00 4.00 6.00 18.00
rs301430 CC, TC 51.00 9.00 16.00 26.00
TT 58.00 10.00 12.00 36.00
rs3780413 CC, CG 56.00 3.00 19.00 34.00
GG 53.00 16.00 9.00 28.00
1s2228622 GA, AA 77.00 14.00 18.00 45.00
GG 32.00 5.00 10.00 17.00
Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Age 34.10(9.80) 37.51(2.60) 31.30(7.60) 34.30(9.50)
. . 0.05 -0.20 0.32 0.01
Aggression/Checking
(1.04) (1.33) (1.12) (0.88)
. . -0.05 0.45 0.12 -0.28
Contamination/Cleaning
96) (1.06) (1.08) (0.80)
. . . . -0.06 -0.38 0.09 -0.03
Symmetry/Ordering/Counting/Repeating/Hoarding (on 063) 119 1.02)
-0.04 -0.16 0.19 -0.11
Sexual
(0.98) (1.25) (0.83) (0.95)
Somatic 0.01 0.34 0.13 -0.15
(1.07) (1.10) (1.17) (1.00)

SD: Standard Deviation
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Table 2. The Results of simple bayesian quantile, probit and logistic models.

Quantile
- - m - Ordinal Probit Ordinal Logistic
Variables 25 50 75" e
Mean | SD P Mean | SD P Mean | SD P Mean | SD P Mean | SD P
Sex (male) 0.08 [ 0.7 1 091 | 038 |0.62| 0.54 | 045 [0.55]| 0.41 | -0.02 |0.23] 092 [ -0.04 [0.39| 0.93
Marital Status (married) 043 [ 05 039 1.39 [046<0.01| 1.79 | 0.5 [ <0.01 [ 024 [0.24 | 0.32 | 0.43 |0.39( 0.27
Occupation (unemployed) 0.04 | 0.5 | 0.93 0.9 051 0.7 1.29 10.55] 0.02 | -0.19 |0.23 | 0.41 | -0.28 | 0.38 | 0.46
Age of onset (late) 0.55 [0.49] 026 | 1.19 | 0.48 | 0.01 1.52 [0.51]<0.01] 021 |024] 038 [ 031 [ 0.4 | 0.24
Familial history (positive) 04 10.67| 0.55 14 1063 0.03 | 146 [0.57| 0.01 023 [0.29] 044 | 041 |0.47( 0.38
Ethnicity (other) 0.32 [0.53] 0.55 | 1.09 |0.52] 0.03 | 1.48 [0.55]|<0.01] 0.03 |0.23] 0.9 0.04 10.38] 0.9
Education (Academic) 0.7 10541 0.2 1.25 [0.57] 0.03 | 1.72 ]| 0.62 [ <0.01 | 0.27 [0.25]| 029 | 0.37 |0.42 | 0.38
Illness duration (>5) -0.06 1049 0.9 0.86 (048] 0.07 | 1.25 [0.52| 0.02 | -0.27 [0.19| 0.24 04 1039 03
5-HTTLPR (SS) 0.14 | 0.7 | 0.84 | 045 [0.62| 047 | 0.53 |0.55| 0.34 [ 0.03 [0.23| 0.95 | 0.03 |0.39 | 0.94
rs6311 (TT) 0.17 [0.68| 0.8 | -0.24 |0.61| 0.7 | -0.17 [0.52]| 0.72 | -0.14 | 0.24] 0.56 | -0.31 [ 0.4 | 0.43
rs6313 (TT) 0.47 [0.75] 0.53 [ 0.79 [0.67| 024 | 0.87 | 0.6 | 0.15 [ 023 [0.26 | 0.38 | 0.39 |0.44 | 0.37
rs301430 (TT) 038 | 68 | 0.58 | 1.04 |0.58| 0.07 | 1.06 [0.54] 0.05 | 0.19 |022| 0.39 | 035 |0.37]| 0.34
rs3780413 (GG) -1.1 0.64|<0.01| 0.08 | 0.6 | 0.89 | 023 [0.53| 0.66 | -0.46 | 0.23 | 0.04 [ -0.66 [0.38| 0.08
152228622 (GG) 0.13 [ 0.7 ] 0.86 | 0.14 | 0.64| 0.83 | 021 [0.57] 0.71 | -0.06 |0.25| 0.83 | -0.12 | 0.4 | 0.76
Age 0.003 1 0.03 [ 0.92 [ 0.08 [0.03<0.01 0.12 |0.04 [ <0.01 [ -0.006 | 0.01 | 0.59 | -0.007 | 0.02 [ 0.72
Aggression/Checking 02 1039 0.61 | -0.14 | 037] 0.7 | -0.12 {0.31| 0.69 | 0.01 | 0.1 | 092 [ -0.01 [0.18 | 0.95
Contamination/Cleaning -1.05 1 0.45 | 0.02 -1 0.36 1 <0.01 | -0.83 | 0.3 [ <0.01 | -0.36 [0.12]|<0.01 | -0.6 [ 0.2 |<0.01
Symmetry/Ordering/ ... 0.42 [041] 031 [ 0.11 | 045 0.81 [ 0.09 |0.28 | 0.75 0.1 |0.11] 037 | 0.13 |0.18] 0.46
Sexual 0.06 {048 09 | -0.35 041 0.39 | -0.16 [ 0.27]| 0.39 | -0.04 |0.11] 0.72 [ -0.1 [0.19] 0.61
Somatic -0.64 | 0.44 | 0.15 [ -0.58 [ 0.35| 0.09 | -0.35 ]0.25| 0.16 [ -0.19 | 0.1 | 0.06 | -0.32 | 0.17 [ 0.07
SD: Standard Deviation, P: P-value
Table 3. The results of multiple bayesian quantile, probit and logistic models.
Quantile
- - - m Ordinal Probit |Ordinal Logistic
Variables 25 50 75
Mean(SD | P |Mean|SD| P |Mean|SD| P [Mean|SD| P [Mean|SD| P
Marital status (married) - - - | 1.12 {0.49] 0.02 | 1.62 |0.47(<0.01| - - - - - -
Familial history (positive) - - - | 1.08 [0.66] 0.1 | 1.33]0.61{ 0.02 - - - - - -
rs3780413 (GG) -1.03]0.65(0.11] - - - - - - 1-0.45]0.23( 0.04 | -0.69 [0.39( 0.07
Contamination/ Cleaning -0.9410.42(0.03]-1.14 (0.38]<0.01| -1.1 {0.37|<0.01|-0.36]0.12({<0.01]-0.61 [ 0.2 |<0.01
Somatic - - |- - - -0.5810.28( 0.04 | - - - - - -
GOF index Value Value Value Value Value
AIC 206.95 207.17 204.18 210.59 211.37
Weighted kappa 0.13 0.1 0.23 0.3 0.29
Accuracy 0.587 0.587 0.614 0.614 0.614

In order to find the final model (Table 3) in each approach,
all the covariates by a p-value less than 0.2 in Table 2 were
included in the model at the beginning and were removed one
by one according to a significance criterion (p-value< 0.10).
The performance indexes AIC, weighted kappa, and accuracy
of each model are reported in Table 3.

In Bayesian ordinal quantile regression models,
contamination/cleaning dimension has a negative effect on the
probability of response to fluvoxamine treatment in the OCD
patients, especially in the upper half of the distribution.
Therefore individuals with compulsive washing responded less
to this treatment. The Bayesian ordinal probit and logistic

regression models confirmed this subject.

In the upper quartile of the distribution, somatic obsessions
had a negative effect on the probability of response to
fluvoxamine treatment in OCD patients, which means this
treatment was not beneficial for patients with somatic
obsessions.

Although Bayesian ordinal probit and logistic regression
models could not show any relationship between marital status
and family history with response to fluvoxamine treatment in
the OCD patients, in the upper half of the distribution, marriage
and in the upper quartile of the distribution, family history had
a positive effect on this treatment.

Results show that rs3780413 has a negative effect on the



150 Clinical Practice & Epidemiology in Mental Health, 2021, Volume 17

response to fluvoxamine treatment in OCD patients in bayesian
ordinal probit and logistic regression models.

Choosing the best model in this dataset was not easy.
Although the Bayesian ordinal probit and logistic regression
models (included rs3780413, Contamination/ Cleaning) have
the biggest values of the accuracy and weighted kappa and
were the simplest models, they could not find any relationship
between socio-demographic variables and the response to
fluvoxamine treatment in the OCD patients.

4. DISCUSSION

The current study takes into account the simultaneous
effects of environmental, genetic, and clinical factors on
fluvoxamine therapy and uses three ordinal regression models
to identify fluvoxamine therapy predictors. Although we could
not see the significant difference among the performance
characteristics of these models including accuracy and
weighted kappa, the predictors staying in each model were not
similar. The socio-demographic predictors played important
roles in quantile regression models that could be a proxy of the
inequality distribution of these predictors in the population.
The ordinal probit and logistic identified rs3780413 had a
significant effect on fluvoxamine therapy in OCD patients. Our
results could not confirm the findings of Rahman 2016 that
shows the Bayesian quantile ordinal regression models provide
a better model fit relative to the ordinal probit model [26]. We
observed that the model included marital status, familial
history, contamination/cleaning, and somatic dimensions. The
75" quantile regression model had a better performance than
ordinal logistic and probit regression models, and in the model
which included 1s3780413 and contamination/cleaning
dimensions, ordinal logistic and probit regression models had
performed better than 75" quantile regression model (Tables S1
and S2).

Nakatani et al. and Mataix-Cols et al. showed that the
patients without contamination/cleaning and hording dimen-
sion had a better response to treatment with fluvoxamine/SSRIs
in separate studies [11, 29]. Living with a partner and age of
symptom onset were not associated with better response to
clomipramine pharmacotherapy in Shavitt ef al. [14]. Having a
family history of anxiety disorders has been shown to have a
positive effect on response to the drug [10]. Based on these
studies, it will be difficult to choose a model with two
predictors as the final model.

Based on previous studies [30 - 34], several genetic
markers were found to be significantly associated with an
antidepressant response: CYP2D6, CYP2Cl19, SLC6A44
(SHTTLPR and STin2), HTRIA (1s6295), HTR2A (17997012,
rs6311, rs6313, and 1s6314), SLC6A42 (rs5569), TPHI
(rs1800532). In this study, we investigated the effect of 5-
HTTLPR polymorphisms of SLC644 gene, HTR2A gene SNPs
(rs6311, rs6313), and SLCIAI gene SNPs (rs301430,
rs3780413, and rs2228622). Our study revealed that SLC1A41
polymorphism, rs3780413, is associated with response to
fluvoxamine therapy.

Safiloo et al.

ETHICS APPROVAL AND
PARTICIPATE

CONSENT TO

Ethical approval for this study was obtained from ethics
committee of the Public Health School and Neurosciences
Research Center in Shahid Beheshti University of Medical
Sciences (Ethical code: IR.SBMU.PHNS.REC.1399.013.).

HUMAN AND ANIMAL RIGHTS

No animals were used in this research. All human research
procedures followed were in accordance with the ethical
standards of the committee responsible for human
experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2013.

CONSENT FOR PUBLICATION

Informed consent was obtained from all study participants.

AVAILABILITY OF DATA AND MATERIALS

The data that support the findings of this study are
available from the corresponding author, [S.K], upon
reasonable request.

FUNDING

This work was supported by Shahid Beheshti University of
Medical Sciences, Tehran, Iran, under Grant: Number 19861.

CONFLICT OF INTEREST

The authors declare no conflicts of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

This project was supported by the Shahid Beheshti
University of Medical Sciences.

REFERENCES

[1] Hazari N, Narayanaswamy JC, Arumugham SS. Predictors of response
to serotonin reuptake inhibitors in obsessive-compulsive disorder.
Expert Rev Neurother 2016; 16(10): 1175-91.
[http://dx.doi.org/10.1080/14737175.2016.1199960] [PMID:
27282021]

[2] Ahmari SE. Using mice to model obsessive compulsive disorder: From
genes to circuits. Neuroscience 2016; 321: 121-37.
[http://dx.doi.org/10.1016/j.neuroscience.2015.11.009] [PMID:
26562431]

[3] Bloch MH, McGuire J, Landeros-Weisenberger A, Leckman JF,
Pittenger C. Meta-analysis of the dose-response relationship of SSRI
in obsessive-compulsive disorder. Mol Psychiatry 2010; 15(8): 850-5.
[http://dx.doi.org/10.1038/mp.2009.50] [PMID: 19468281]

[4] Ackerman DL, Greenland S, Bystritsky A. Clinical characteristics of
response to fluoxetine treatment of obsessive-compulsive disorder. J
Clin Psychopharmacol 1998; 18(3): 185-92.
[http://dx.doi.org/10.1097/00004714-199806000-00002] [PMID:
9617976]

[5] Ackerman DL, Greenland S, Bystritsky A, Morgenstern H, Katz RJ.
Predictors of treatment response in obsessive-compulsive disorder:
Multivariate analyses from a multicenter trial of clomipramine. J Clin
Psychopharmacol 1994; 14(4): 247-54.
[http://dx.doi.org/10.1097/00004714-199408000-00004] [PMID:
7962680]

[6] Cavedini P, Erzegovesi S, Ronchi P, Bellodi L. Predictive value of
obsessive-compulsive personality disorder in antiobsessional
pharmacological treatment. Eur Neuropsychopharmacol 1997; 7(1):
45-9.


http://dx.doi.org/10.1080/14737175.2016.1199960
http://www.ncbi.nlm.nih.gov/pubmed/27282021
http://dx.doi.org/10.1016/j.neuroscience.2015.11.009
http://www.ncbi.nlm.nih.gov/pubmed/26562431
http://dx.doi.org/10.1038/mp.2009.50
http://www.ncbi.nlm.nih.gov/pubmed/19468281
http://dx.doi.org/10.1097/00004714-199806000-00002
http://www.ncbi.nlm.nih.gov/pubmed/9617976
http://dx.doi.org/10.1097/00004714-199408000-00004
http://www.ncbi.nlm.nih.gov/pubmed/7962680

Response to Fluvoxamine in the Obsessive-Compulsive Disorder Patients

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

(18]

[19]

[20]

[http://dx.doi.org/10.1016/80924-977X(96)00382-3]
9088884]

Corregiari FM, Bernik M, Cordeiro Q, Vallada H. Endophenotypes
and serotonergic polymorphisms associated with treatment response in
obsessive-compulsive disorder. Clinics (Sdo Paulo) 2012; 67(4):
335-40.

[http://dx.doi.org/10.6061/clinics/2012(04)06] [PMID: 22522758]
D’Alcante CC, Diniz JB, Fossaluza V, et al. Neuropsychological
predictors of response to randomized treatment in obsessive-
compulsive disorder. Prog Neuropsychopharmacol Biol Psychiatry
2012; 39(2): 310-7.

[http://dx.doi.org/10.1016/j.pnpbp.2012.07.002] [PMID: 22789662]
Denys D, Burger H, van Megen H, de Geus F, Westenberg H. A score
for predicting response to pharmacotherapy in obsessive-compulsive
disorder. Int Clin Psychopharmacol 2003; 18(6): 315-22.

[PMID: 14571151]

Erzegovesi S, Cavallini MC, Cavedini P, Diaferia G, Locatelli M,
Bellodi L. Clinical predictors of drug response in obsessive-
compulsive disorder. J Clin Psychopharmacol 2001; 21(5): 488-92.
[http://dx.doi.org/10.1097/00004714-200110000-00006] [PMID:
11593074]

Nakatani E, Nakagawa A, Nakao T, e al. A randomized controlled
trial of Japanese patients with obsessive-compulsive disorder--
effectiveness of behavior therapy and fluvoxamine. Psychother
Psychosom 2005; 74(5): 269-76.
[http://dx.doi.org/10.1159/000086317] [PMID: 16088264]

Qin H, Samuels JF, Wang Y, ef al. Whole-genome association analysis
of treatment response in obsessive-compulsive disorder. Mol
Psychiatry 2016; 21(2): 270-6.
[http://dx.doi.org/10.1038/mp.2015.32] [PMID: 25824302]

Real E, Gratacos M, Soria V, et al. A brain-derived neurotrophic
factor haplotype is associated with therapeutic response in obsessive-
compulsive disorder. Biol Psychiatry 2009; 66(7): 674-80.
[http://dx.doi.org/10.1016/j.biopsych.2009.05.017] [PMID: 19589503]
Shavitt RG, Belotto C, Curi M, ef al. Clinical features associated with
treatment response in obsessive-compulsive disorder. Compr
Psychiatry 2006; 47(4): 276-81.
[http://dx.doi.org/10.1016/j.comppsych.2005.09.001]
16769302]

Storch EA, Larson MJ, Shapira NA, et al. Clinical predictors of early
fluoxetine treatment response in obsessive-compulsive disorder.
Depress Anxiety 2006; 23(7): 429-33.
[http://dx.doi.org/10.1002/da.20197] [PMID: 16841343]

Tiikel R, Bozkurt O, Polat A, Geng A, Atli H. Clinical predictors of
response to pharmacotherapy with selective serotonin reuptake
inhibitors in obsessive-compulsive disorder. Psychiatry Clin Neurosci
2006; 60(4): 404-9.

[PMID: 16884439]

Zhang L, Liu X, Li T, Yang Y, Hu X, Collier D. Molecular
pharmacogenetic studies of drug responses to obsessive-compulsive
disorder and six functional genes. Chi J Med Gene 2004; Oct 1. 21(5):
479-81.

[PMID: 15476175]

Hollander E, Kaplan A, Schmeidler J, et al. Neurological soft signs as
predictors of treatment response to selective serotonin reuptake
inhibitors in obsessive-compulsive disorder. J Neuropsychiatry Clin
Neurosci 2005; 17(4): 472-7.

[http://dx.doi.org/10.1176/jnp.17.4.472] [PMID: 16387985]

Bloch MH, Bartley CA, Zipperer L, et al. Meta-analysis: Hoarding
symptoms associated with poor treatment outcome in obsessive-
compulsive disorder. Mol Psychiatry 2014; 19(9): 1025-30.
[http://dx.doi.org/10.1038/mp.2014.50] [PMID: 24912494]

Di Bella D, Erzegovesi S, Cavallini MC, Bellodi L. Obsessive-

[PMID:

[PMID:

Clinical Practice & Epidemiology in Mental Health, 2021, Volume 17 151

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Compulsive Disorder, 5-HTTLPR polymorphism and treatment
response. Pharmacogenomics J 2002; 2(3): 176-81.
[http://dx.doi.org/10.1038/sj.tpj.6500090] [PMID: 12082589]

Denys D, Van Nieuwerburgh F, Deforce D, Westenberg HG.
Prediction of response to paroxetine and venlafaxine by serotonin-
related genes in obsessive-compulsive disorder in a randomized,
double-blind trial. J Clin Psychiatry 2007; 68(5): 747-53.
[http://dx.doi.org/10.4088/JCP.v68n0512] [PMID: 17503984]

Agresti A. Analysis of ordinal categorical data. John Wiley & Sons
2010. Apr 19.

[http://dx.doi.org/10.1002/9780470594001]

Zhou L. Conditional quantile estimation with ordinal data. PhD thesis.
: University of South Carolina2010.

Hasanpour H, Meibodi GR, Navi K, Shams J, Asadi S, Ahmadiani A.
Fluvoxamine treatment response prediction in obsessive-compulsive

disorder: Association rule mining approach. Neuropsychiatr Dis Treat
2019; 15: 895-904.

[http://dx.doi.org/10.2147/NDT.S200569] [PMID: 31040685]

Asadi S, Daracian A, Rahmani B, Kargari A, Ahmadiani A, Shams J.
Exploring yale-brown obsessive-compulsive scale symptom structure
in Iranian OCD patients using item-based factor analysis. Psychiatry
Res 2016; 245: 416-22.
[http://dx.doi.org/10.1016/j.psychres.2016.08.028] [PMID: 27620324]
Rahman MA. Bayesian quantile regression for ordinal models.
Bayesian Anal 2016; 11(1): 1-24.
[http://dx.doi.org/10.1214/15-BA939]

Sha N, Dechi BO. A bayes inference for ordinal response with latent
variable approach. Stats 2019; 2(2): 321-31.
[http://dx.doi.org/10.3390/stats2020023]

Mwalili SM, Lesaffre E, Declerck D. A Bayesian ordinal logistic
regression model to correct for interobserver measurement error in a
geographical oral health study. J R Stat Soc Ser C Appl Stat 2005;
54(1): 77-93.

[http://dx.doi.org/10.1111/j.1467-9876.2005.00471.x]

Mataix-Cols D, Rauch SL, Manzo PA, Jenike MA, Baer L. Use of
factor-analyzed symptom dimensions to predict outcome with
serotonin reuptake inhibitors and placebo in the treatment of
obsessive-compulsive disorder. Am J Psychiatry 1999; 156(9):
1409-16.

[PMID: 10484953]

Altar CA, Hornberger J, Shewade A, Cruz V, Garrison J, Mrazek D.
Clinical validity of cytochrome P450 metabolism and serotonin gene
variants in psychiatric pharmacotherapy. Int Rev Psychiatry 2013;
25(5): 509-33.

[http://dx.doi.org/10.3109/09540261.2013.825579] [PMID: 24151799]
Fabbri C, Di Girolamo G, Serretti A. Pharmacogenetics of
antidepressant drugs: An update after almost 20 years of research. Am
J Med Genet B Neuropsychiatr Genet 2013; 162B(6): 487-520.
[http://dx.doi.org/10.1002/ajmg.b.32184] [PMID: 23852853]

Singh AB, Bousman CA, Ng C, Berk M. Antidepressant
pharmacogenetics. Curr Opin Psychiatry 2014; 27(1): 43-51.
[http://dx.doi.org/10.1097/Y CO.0000000000000023]
24270480]

Weizman S, Gonda X, Dome P, Faludi G. Pharmacogenetics of
antidepressive drugs: A way towards personalized treatment of major
depressive disorder. Neuropsychopharmacol Hung 2012; 14(2):
87-101.

[PMID: 22710850]

Zai G, Brandl EJ, Miiller DJ, Richter MA, Kennedy JL.
Pharmacogenetics of antidepressant treatment in obsessive-compulsive
disorder: An update and implications for clinicians.
Pharmacogenomics 2014; 15(8): 1147-57.
[http://dx.doi.org/10.2217/pgs.14.83] [PMID: 25084207]

[PMID:

© 2021 Safiloo et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


http://dx.doi.org/10.1016/S0924-977X(96)00382-3
http://www.ncbi.nlm.nih.gov/pubmed/9088884
http://dx.doi.org/10.6061/clinics/2012(04)06
http://www.ncbi.nlm.nih.gov/pubmed/22522758
http://dx.doi.org/10.1016/j.pnpbp.2012.07.002
http://www.ncbi.nlm.nih.gov/pubmed/22789662
http://www.ncbi.nlm.nih.gov/pubmed/14571151
http://dx.doi.org/10.1097/00004714-200110000-00006
http://www.ncbi.nlm.nih.gov/pubmed/11593074
http://dx.doi.org/10.1159/000086317
http://www.ncbi.nlm.nih.gov/pubmed/16088264
http://dx.doi.org/10.1038/mp.2015.32
http://www.ncbi.nlm.nih.gov/pubmed/25824302
http://dx.doi.org/10.1016/j.biopsych.2009.05.017
http://www.ncbi.nlm.nih.gov/pubmed/19589503
http://dx.doi.org/10.1016/j.comppsych.2005.09.001
http://www.ncbi.nlm.nih.gov/pubmed/16769302
http://dx.doi.org/10.1002/da.20197
http://www.ncbi.nlm.nih.gov/pubmed/16841343
http://www.ncbi.nlm.nih.gov/pubmed/16884439
http://www.ncbi.nlm.nih.gov/pubmed/15476175
http://dx.doi.org/10.1176/jnp.17.4.472
http://www.ncbi.nlm.nih.gov/pubmed/16387985
http://dx.doi.org/10.1038/mp.2014.50
http://www.ncbi.nlm.nih.gov/pubmed/24912494
http://dx.doi.org/10.1038/sj.tpj.6500090
http://www.ncbi.nlm.nih.gov/pubmed/12082589
http://dx.doi.org/10.4088/JCP.v68n0512
http://www.ncbi.nlm.nih.gov/pubmed/17503984
http://dx.doi.org/10.1002/9780470594001
http://dx.doi.org/10.2147/NDT.S200569
http://www.ncbi.nlm.nih.gov/pubmed/31040685
http://dx.doi.org/10.1016/j.psychres.2016.08.028
http://www.ncbi.nlm.nih.gov/pubmed/27620324
http://dx.doi.org/10.1214/15-BA939
http://dx.doi.org/10.3390/stats2020023
http://dx.doi.org/10.1111/j.1467-9876.2005.00471.x
http://www.ncbi.nlm.nih.gov/pubmed/10484953
http://dx.doi.org/10.3109/09540261.2013.825579
http://www.ncbi.nlm.nih.gov/pubmed/24151799
http://dx.doi.org/10.1002/ajmg.b.32184
http://www.ncbi.nlm.nih.gov/pubmed/23852853
http://dx.doi.org/10.1097/YCO.0000000000000023
http://www.ncbi.nlm.nih.gov/pubmed/24270480
http://www.ncbi.nlm.nih.gov/pubmed/22710850
http://dx.doi.org/10.2217/pgs.14.83
http://www.ncbi.nlm.nih.gov/pubmed/25084207
https://creativecommons.org/licenses/by/4.0/legalcode

	Response to Fluvoxamine in the Obsessive-Compulsive Disorder Patients: Bayesian Ordinal Quantile Regression 
	[Background:]
	Background:
	Introduction:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Study Population
	2.2. Data Variables
	2.3. Experimental
	2.4. Statistical Analysis

	3. RESULTS
	4. DISCUSSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




