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n	 INTRODUCTION

Rheumatoid arthritis (RA) is a chronic 
inflammatory joint disease with a 

worldwide prevalence of approximately 5 
per 1000 adults (1). The prevalence of RA 
is 2-3 times higher in women than in men, 
but this ratio decreases with age (2). It is 
characterized by inflammation in the syno-
vial membrane, cartilage destruction, bone 
erosion, joint deformity, and functional dis-
ability in the affected patients (3). The goal 
of RA therapy is to obtain a prolonged state 
of health associated with improved quality 
of life by controlling symptoms, preventing 
structural damage to the joints, and normal-
izing the patient’s physical condition (4). 
Genome-wide association studies (GWAS) 

have uncovered the highly polygenic etiol-
ogy of RA. More than 2127 unique single 
nucleotide polymorphisms (SNP) have 
been identified as associated with RA or 
with response to disease-modifying treat-
ments in the GWAS catalog (5, 6). Genetic 
polymorphisms may serve as useful mark-
ers of RA disease prognosis and treatment 
(7). Most of GWAS on RA has been con-
ducted in Caucasian, African American, 
and Asian populations (8-10). However, the 
genetic structure of the Cuban population 
differs from most studied populations and 
has been molded by the history of admix-
ture between indigenous Americans, Euro-
peans, and Africans (11). In addition, no 
association studies have been conducted in 
Cuban patients with RA. 
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SUMMARY
Objective. To evaluate the association of the rs11125908 polymorphism in the COMMD1 gene in the Cuban 
population with rheumatoid arthritis (RA).
Methods. In this case-control study, 161 RA patients and 150 control subjects were genotyped for rs11125908 
by the allele-specific polymerase chain reaction method. DNA sequencing was used to verify the assignation of 
the polymorphism. The odds ratios (OR) and their 95% confidence interval were calculated by logistic regres-
sion to determine the associations between genotypes and RA using the SNPStats software.
Results. An association of the single nucleotide polymorphism with the disease was found in the overdominant 
model (p=0.025; OR=1.91) for the AG genotype. Our analyses revealed an association between rs11125908 
and the subgroup of patients with swollen joints < median under the codominant model for AG (p=0.034; 
OR=2.30) and GG genotype (p=0.034; OR=0.82) and with the overdominant model (p=0.01; OR=2.38). The 
subgroup of patients with an age of onset lower than the mean and AG genotype showed an association in the 
overdominant model (p=0.027; OR=2.27). Disease activity score 28 with erythrocyte sedimentation rate and 
disease duration variables were not associated with the rs11125908 polymorphism.
Conclusions. rs11125908 was associated with RA and with the number of swollen joints and age of onset 
subgroup analyses. We provide concepts for treatments for RA, based on pharmacological management of 
COMMD1 expression.
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In Japanese RA patients, the minor allele 
G at rs11125908 showed a significant cis 
expression quantitative trait loci associa-
tion with increased COMMD1 expression. 
Except for the publication by Murata et al. 
in 2017 (12), no reference has been made 
to its association or clinical relevance with 
any other disease. Murata et al. document-
ed the relation between the high expres-
sion levels of COMMD1 protein and a de-
crease in bone erosion of hand joints in 
Japanese patients with RA. Additionally, 
the rs11125908 G alleles demonstrated a 
strong suppressive association with finger 
joint destruction, independent of the pres-
ence and levels of rheumatoid factor. 
COMMD1 is a recognized pleotropic pro-
tein that plays an important role in inflam-
mation and hypoxic response through the 
negative regulation of transcription factors 
nuclear factor κB (NK-κB) and hypoxia-
inducible factor-1 (13). In RA, according 
to the results of Murata et al., COMMD1 is 
suppressed by hypoxia preventing its func-
tion as a suppressor of hypoxia-induced 
pathways under normoxic conditions and 
as a negative regulator of inflammatory 
gene expression, osteoclastogenesis and 
pathologic bone resorption (12). 
The rs11125908 polymorphism in the db-
SNP Short Database National Center for 
Biotechnology Information (NCBI) Ge-
netic Variations is described as a polymor-
phism located in the intronic region of 
COMMD1. Genetic variations located in 
the intronic regions contribute to disease 
development through alterations in tran-
scription factor binding, enhancer activity, 
long-range enhancer-promoter interac-
tions, post-translational histone modifica-
tions, and/or RNA polymerase function 
(14). Intronic SNPs generate a large expan-
sion of transcriptomic diversity and pro-
mote or disrupt splicing, and affect long 
noncoding RNA function. It is likely that 
many of the SNPs are regulatory SNPs, 
with variations that modify gene expres-
sion levels (15). 
The rs11125908 polymorphism was select-
ed due to its relation with the NK-κB sign-
aling pathway (12). Methotrexate is the 
gold-standard medication for RA. By mod-

ulating the NF-κB signaling pathway, 
methotrexate inhibits important pro-inflam-
matory properties of major cell lineages in-
volved in RA pathogenesis (16). The 
rs11125908 polymorphism could become a 
prognostic pharmacogenomics marker of 
methotrexate response. 
The frequency of the rs11125908 polymor-
phism and its association with the Cuban 
population are unknown. Our study aimed 
to evaluate the association of the 
rs11125908 polymorphism with RA and its 
clinical variables. This article is the first re-
port on the allele and genotype frequency of 
the rs11125908 polymorphism in the Cu-
ban population and its association with RA. 

n	 MATERIALS AND METHODS

Patients
A non-family-based case-control study was 
designed. A total of 161 RA patients re-
cruited in Havana hospitals for the Jusvinza 
study (RPCEC00000404) who fulfilled the 
2010 classification criteria of the American 
College of Rheumatology for RA were en-
rolled as the case group (17). The following 
data was collected for all RA study partici-
pants: sex, age, age at disease onset, age at 
diagnosis, presence or absence of erosions, 
and, extra-articular manifestations. Disease 
activity was assessed using the disease ac-
tivity score 28 with ESR (DAS28) (18, 19). 
The control group consisted of 150 subjects 
from the general population who were 
strictly unrelated and without a personal 
history of chronic inflammatory or autoim-
mune diseases. The control population was 
selected and matched by sex and age from 
the DNA bank collection of the Center for 
Genetic Engineering and Biotechnology 
(CIGB) Pharmacogenomics group.

Ethics approval and consent  
to participate
The study was approved by the ethics 
committee of the respective medical cent-
ers and was performed according to the 
principles of the Helsinki Declaration. In-
formed consent was obtained from all of 
the participants for conducting genetic 
studies. 
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Blood collection and sample  
preparation
Venous blood was drawn from all subjects 
and collected in tubes containing ethylene-
diaminetetraacetic acid. DNA from periph-
eral leukocytes was extracted using a Wiz-
ard® Genomic DNA Purification Kit from 
Promega (Promega, Madison, WI, USA).

Oligonucleotides
The oligonucleotides used for the detection 
of the rs11125908 polymorphism for 
Sanger sequencing and allele-specific poly-
merase chain reaction (AS-PCR) methods 
were supplied by CIGB (CIGB, Havana, 
Cuba). Oligos were designed using the 
NCBI Primer-BLAST program (https://
www.ncbi.nlm.nih.gov/tools/primer-blast). 
The forward primer was common for all re-
ac t ions :  5´TCCCATTCTACCCT-
GTTCAATGT3´. The reverse oligo used 
for the assessment and corroboration of 
genotyping through the Sanger method was 
5´TGAAGTCCATAATTCCCAGCTCT3´. 
To detect the presence of the polymorphism 
A by AS-PCR, we use the reverse primer 
5´CAGCTCTTTGATTCAACCTAT-
CACT3´ and for the polymorphism G, the 
primer 5´CAGCTCTTTGATTCAAC-
CTATCACC3´.

Genotyping of samples by the Sanger 
method
The amplification conditions were as fol-
lows: 95ºC for 5 minutes, 95ºC for 10 sec-
onds, 66ºC for 10 seconds, 72ºC for 20 sec-
onds, for 35 cycles. Each PCR reaction was 
performed in 20 μL of reaction volume, 
containing 50 ng of the DNA sample, 10 
pmol of oligonucleotides and 10 μL of 2X 
master mix. The purification of the ampli-
fied samples was carried out with the kit of 
the QIAGEN firm, “QIAquick® PCR Purifi-
cation kit” with the QIAcubeTM equipment 
(QIAGEN, Hilden, Germany). Fifteen sam-
ples from healthy individuals were se-
quenced by automated sequencing based on 
the Sanger enzymatic method. The results 
of the sequences were analyzed using the 
bioinformatics program Finch TV version 
1.4.0 (Informer Technologies, Inc., Los An-
geles, CA, USA).

Genotyping of samples by allele-specific 
polymerase chain reaction methodology
AS-PCR assays were performed on the 
LightCycler® 480 real-time PCR system 
(Roche Diagnostics, Mannheim, Germany). 
Each sample was analyzed in duplicate un-
der the same conditions. The amplification 
conditions were as follows: denaturation at 
95ºC for 5 minutes, 95ºC for 10 seconds, hy-
bridization for 10 seconds at 66ºC, and ex-
tension at 72ºC for 15 seconds, with 35 am-
plification cycles. Each 20 μL PCR reaction 
contained 10 μL of 2X Master mix, 50 ng of 
the DNA sample and 10 pmol of corre-
sponding oligonucleotides. To determine 
the crossing point values (Cp), the LightCy-
cler® 480 software was used with the abso-
lute quantification protocol of the maximum 
of the second derivative. The genotype as-
signment was established as follows: for 
|ΔCp|<1, the heterozygous genotype was as-
signed, |ΔCp|>2 for AA or GG homozy-
gotes. A positive control for each genotype 
(AA, GG and AG) and a negative control 
was used in each experimental run.

Quality control
Sequencing of 19 samples with values of 
|ΔCp| between one and two was performed 
to verify the assignation of the polymor-
phism. The agreement rate between the as-
signation by AS-PCR and sequencing was 
100%.

Statistical analysis
A statistical analysis of genotype and allelic 
frequencies, Hardy-Weinberg equilibrium 
(HWE) and association analysis was per-
formed using SNPStats (https://www.
snpstats.net/start.htm, accessed on 2 May 
2023) (20). Results with p<0.05 were con-
sidered statistically significant. The statisti-
cal analysis determined the risk of an event 
[odds ratio (OR)] and the confidence interval 
(95% CI) with the use of a linear regression 
model. Power calculations were conducted 
using Quanto 1.2.4 software (Informer Tech-
nologies, Inc., Los Angeles, CA, USA) (21).

Sample power
Quanto 1.2.4 power calculator was used to 
detect the power of the study considering 
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the total sample size (both cases and con-
trols) studied (n=311), genotype relative 
risks of two for rs11125908 and the signifi-
cance level equal to 0.05. We had 81.14% 
power, which indicates that the study sam-
ple size had sufficient power to detect the 
association (22, 23).

n	 RESULTS 

Demographic and clinical data 
The age of RA patients ranged from 19 to 
60 years, with a median of 50.29±7.92 
years. The disease’s duration was com-
prised between 2 and 42 years. The number 
of swollen joints ranged from 0 in one pa-
tient to 16. The estimated DAS28 values 
ranged from 3.25 to 10. Only six (0.03%) 
patients had high DAS activity 
(DAS28>5.1). Demographic and clinical 
data of patients included in the case group, 
or RA patients, are shown in Table I.

Allele and genotypic frequencies  
of the rs11125908 polymorphism  
in the Cuban population
The genotyping of 150 control samples and 
161 from patients with RA was performed 
using the AS-PCR method. 12% of the con-
trol samples and 6% of the cases were in the 
range of |ΔCp| between 1 and 2, which was 
expected to be an ambiguous range, and 
genotype assignment was resolved by visu-
al inspection of PCR amplification curves 
and Sanger sequencing with a 100% con-
cordance between both methods. All study 

participants were genotyped for the 
rs11125908 polymorphism. There were no 
differences in the allele frequency values 
for cases and controls (χ2=1.17; p=0.28). 
However, in the distribution of genotypic 
frequencies, we observed differences 
(χ2=11.59; p=0.003) (Table II).

Association between rs11125908 
polymorphism and rheumatoid arthritis
The observed genotypic frequencies in the 
control group were in HWE (p>0.05) and 
could be used for the following analysis. 
Departure from HWE resulted in genotype 
distribution in cases (P<0.0001) which is 
indicative of a strong association of this 
SNP with RA. This study used logistic re-
gression adjusted by sex and age to test the 
association between SNP and RA under dif-
ferent genetic models. In our study, associa-
tion analyses were performed under several 
genetic models, specifically codominant, 
dominant, recessive, overdominant, and log 
additive, to avoid possible biases in finding 
and reporting significant associations (20). 
In the models analyzed (Table III), only the 
association with RA is estimated in the AG 
genotype in the overdominant model 
(p=0.025; OR=1.91; 95% CI=1.08-3.35). 

Association analysis of variables related 
to rheumatoid arthritis
Finally, we studied the possible association 
between the presence of the COMMD1 al-
lele and variables related to the course and 
outcome of the disease. Therefore, for the 
association analysis, we divided the RA co-
hort into two groups using the median val-
ues of the following variables: disease dura-
tion, number of inflamed joints, DAS28 and 
age of onset. With the number of inflamed 
joints lower than the average, the codomi-
nant and overdominant models showed an 
association. The results obtained are shown 
in Table IV. Our analyses revealed signifi-
cant association of rs11125908 with pa-
tients with swollen joints < median under 
codominant model for AG (P=0.034; 
OR=2.30; 95% CI=1.14-4.62) and the GG 
genotype (p=0.034; OR=0.82; 95% 
CI=0.34-1.97) and with the overdominant 
model (p=0.01; OR=2.38; 95% CI=1.20-

Table I - Demographic and clinical data of the pa-
tients with rheumatoid arthritis.

Parameters Values

Age (mean±SD), years 50.29±7.92

Whites to non-whites ratio 0.87

Female to male ratio 6.31

Age of onset (mean±SD), years 41.03±11.52

Disease duration (mean±SD), years 9.26±8.25

Number of swollen joints 5.52±3.57

DAS28 (mean±SD) 4.76±0.63

SD, standard deviation; DAS28, disease activity 
score 28.
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4.70). In the analysis, when the age of onset 
of the disease was lower than the mean, the 
AG genotype showed an association in the 
overdominant model (p=0.027; OR=2.27; 
95% CI=1.07-4.82). DAS28 and disease 
duration variables were not associated with 
the rs11125908 polymorphism.

n	 DISCUSSION  
AND CONCLUSIONS

RA is caused by the interaction of genetic 
and environmental factors (10). In recent 

years, the association between genetic pol-
ymorphisms and diseases has been the fo-
cus of attention. RA can occur at any age, 
but it most commonly begins in middle age. 
Age of onset and sex may influence the dis-
ease course, outcome, and treatment. The 
demographic characteristics of our cohort 
of RA patients are very similar to those of 
other cohorts of patients in terms of varia-
bles such as sex and age of onset (2, 24, 25). 
RA is more frequent in women, with a re-
ported women-to-men ratio of 3:1 (24, 25). 
In our case-control study, the ratio of wom-

Table II - Allele and genotypic frequencies of the rs11125908 polymorphism of the COMMD1 gene in the 
Cuban population.

Alleles/genotypes

Controls Cases

OR (95% CI) p value# Frequency # Frequency

A 211 0.7033 239 0.7422 1.21
(0.85-1.73) 0.28

G 89 0.2967 83 0.2578

AA 76 0.5067 102 0.6335 1.00
0.44 (0.26-0.73)
1.19 (0.59-2.42)

0.003*AG 59 0.3933 35 0.2174

GG 15 0.1000 24 0.1491

HWE (p value) >0.05 <0.0001*

HWE, Hardy-Weinberg equilibrium; OR, odds ratio; CI, confidence interval.

Table III - Analysis of the association between rheumatoid arthritis and single nucleotide polymorphism of 
COMMD1 (rs11125908) with adjustment for age and gender.

Model Allele/genotypes Case (%) Control (%) OR (95% CI) p 
value AIC BIC

Codominant A/A 102 (63.4) 76 (50.7) 1.00

0.079 354 372.7A/G 35 (21.7) 59 (39.3) 1.88 
(1.05-3.37)

G/G 24 (14.9) 15 (10) 0.93 
(0.41-2.11)

Dominant A/A 102 (63.4) 76 (50.7) 1.00
0.11 354.5 369.5

A/G-G/G 59 (36.6) 74 (49.3) 1.53 
(0.91-2.56)

Recessive A/A-A/G 137 (85.1) 135 (90) 1.00
0.48 356.6 371.6

G/G 24 (14.9) 15 (10) 0.75 
(0.34-1.68)

Overdominant A/A-G/G 126 (78.3) 91 (60.7) 1.00
0.025* 352.1 367

A/G 35 (21.7) 59 (39.3) 1.91 
(1.08-3.35)

Log-additive – – – 1.16 
(0.81-1.66) 0.42 356.5 371.4

CI, confidence interval; OR, odds ratio; AIC, Akaike information criterion; BIC, Bayesian information criterion; p values were calcu-
lated by logistic regression analysis with adjustment for age and gender; *p<0.05 indicates statistical significance. 
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Table IV - Association of the various parameters of rheumatoid arthritis with the single nucleotide polymorphisms “rs11125908” of 
COMMD1 gene in the subgroup tests with adjustment for age and gender.

Model Genotype Case (%) Control (%) OR (95% CI) p value AIC BIC

Swollen joints < median (5.52)

Codominant A/A 58 (65.2) 76 (50.7) 1.00

0.034* 274.6 292A/G 16 (18) 59 (39.3) 2.30 (1.14-4.62)

G/G 15 (16.9) 15 (1) 0.82 (0.34-1.97)

Dominant A/A 58 (65.2) 76 (50.7) 1.00
0.11 276.8 290.7

A/G-G/G 31 (34.8) 74 (49.3) 1.62 (0.90-2.92)

Recessive A/A-A/G 74 (83.2) 135 (90) 1.00
0.3 278.3 292.2

G/G 15 (16.9) 15 (10) 0.64 (0.27-1.50)

Overdominant A/A-G/G 73 (82) 91 (60.7) 1.00
0.01* 272.8 286.7

A/G 16 (18) 59 (39.3) 2.38 (1.20-4.70)

Log-additive – – – 1.14 (0.76-1.71) 0.53 279 292.9

Swollen joints > median (5.52)

Codominant A/A 44 (61.1) 76 (50.7) 1.00

0.6 226.6 243.6A/G 19 (26.4) 59 (39.3) 1.43 (0.69-2.97)

G/G 9 (12.5) 15 (10) 1.29 (0.45-3.67)

Dominant A/A 44 (61.1) 76 (50.7) 1.00
0.32 224.6 238.2

A/G-G/G 28 (38.9) 74 (49.3) 1.39 (0.72-2.69)

Recessive A/A-A/G 63 (87.5) 135 (90) 1.00
0.8 225.5 239.2

G/G 9 (12.5) 15 (10) 1.14 (0.41-3.15)

Overdominant A/A-G/G 53 (73.6) 91 (60.7) 1.00
0.38 224.8 238.4

A/G 19 (26.4) 59 (39.3) 1.37 (0.68-2.79)

Log-additive – – – 1.22 (0.76-1.95) 0.41 224.9 238.5

DAS28 < median (4.76)

Codominant A/A 37 (64.9) 76 (50.7) 1.00

0.15 224.2 240.8A/G 12 (21.1) 59 (39.3) 2.07 (0.96-4.47)

G/G 8 (14) 15 (10) 0.99 (0.36-2.75)

Dominant A/A 37 (64.9) 76 (50.7) 1.00
0.14 223.7 237.1

A/G-G/G 20 (35.1) 74 (49.3) 1.66 (0.85-3.24)

Recessive A/A-A/G 49 (86) 135 (90) 1.00
0.64 225.7 239.1

G/G 8 (14) 15 (10) 0.79 (0.29-2.13)

Overdominant A/A-G/G 45 (79) 91 (60.7) 1.00
0.052 222.2 235.5

A/G 12 (21.1) 59 (39.3) 2.07 (0.97-4.39)

Log-additive – – – 1.23 (0.76-1.98) 0.4 225.2 238.6

DAS28 > median (4.76)

Codominant A/A 65 (62.5) 76 (50.7) 1.00

0.29 273.1 290.8A/G 23 (22.1) 59 (39.3) 1.68 (0.86-3.31)

G/G 16 (15.4) 15 (10) 0.99 (0.40-2.47)

Dominant A/A 65 (62.5) 76 (50.7) 1.00
0.24 272.2 286.3

A/G-G/G 39 (37.5) 74 (49.3) 1.43 (0.79-2.59)

Recessive A/A-A/G 88 (84.6) 135 (90) 1.00
0.7 273.4 287.6

GG 16 (15.4) 15 (10) 0.84 (0.35-2.04)

Continued >>>
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Model Genotype Case (%) Control (%) OR (95% CI) p value AIC BIC

Overdominant A/A-G/G 81 (77.9) 91 (60.7) 1.00
0.12 271.1 285.2

A/G 23 (22.1) 59 (39.3) 1.69 (0.87-3.25)

Log-additive – – – 1.14 (0.76-1.72) 0.53 273.2 287.3

Disease duration < median (9.26)

Codominant A/A 65 (65) 76 (50.7) 1.00

0.16 291.1 308.7A/G 23 (23) 59 (39.3) 1.87 (0.98-3.55)

G/G 12 (12) 15 (10) 1.19 (0.47-3.02)

Dominant A/A 65 (65) 76 (50.7) 1.00
0.087 289.9 304

A/G-G/G 35 (35) 74 (49.3) 1.65 (0.93-2.94)

Recessive A/A-A/G 88 (88) 135 (90) 1.00
0.95 292.8 306.9

G/G 12 (12) 15 (10) 0.97 (0.39-2.42)

Overdominant A/A-G/G 77 (77) 91 (60.7) 1.00
0.059 289.3 303.4

A/G 23 (23) 59 (39.3) 1.82 (0.97-3.41)

Log-additive – – – 1.29 (0.85-1.96) 0.23 291.4 305.5

Disease duration > median (9.26)

Codominant A/A 37 (60.7) 76 (50.7) 1.00

0.18 205.3 222.1A/G 12 (19.7) 59 (39.3) 1.86 (0.82-4.19)

G/G 12 (19.7) 15 (10) 0.71 (0.26-1.91)

Dominant A/A 37 (60.7) 76 (50.7) 1.00
0.43 206.2 219.6

A/G-G/G 24 (39.3) 74 (49.3) 1.32 (0.66-2.62)

Recessive A/A-A/G 49 (80.3) 135 (90) 1.00
0.27 205.6 219

G/G 12 (19.7) 15 (10) 0.58 (0.22-1.53)

Overdominant A/A-G/G 49 (80.3) 91 (60.7) 1.00
0.083 203.8 217.2

A/G 12 (19.7) 59 (39.3) 1.99 (0.90-4.38)

Log-additive – – – 1.00 (0.63-1.59) 1 206.8 220.2

Age of onset < median RA

Codominant A/A 38 (64.4) 76 (50.7) 1.00

0.084 225.7 242.4A/G 12 (20.3) 59 (39.3) 2.22 (1.03-4.79)

G/G 9 (15.2) 15 (10) 0.87 (0.32-2.35)

Dominant A/A 38 (64.4) 76 (50.7) 1.00
0.13 226.4 239.7

A/G-G/G 21 (35.6) 74 (49.3) 1.66 (0.86-3.21)

Recessive A/A-A/G 50 (84.8) 135 (90) 1.00
0.43 228 241.4

G/G 9 (15.2) 15 (10) 0.68 (0.26-1.78)

Overdominant A/A-G/G 47 (79.7) 91 (60.7) 1.00
0.027* 223.8 237.1

A/G 12 (20.3) 59 (39.3) 2.27 (1.07-4.82)

Log-additive – – – 1.18 (0.74-1.89) 0.48 228.2 241.5

Age of onset > median RA

Codominant A/A 64 (62.8) 76 (50.7) 1.00

0.41 258.6 276.2A/G 23 (22.6) 59 (39.3) 1.59 (0.79-3.19)

G/G 15 (14.7) 15 (10) 0.99 (0.39-2.51)

Dominant A/A 64 (62.8) 76 (50.7) 1.00
0.32 257.4 271.5

A/G-G/G 38 (37.2) 74 (49.3) 1.36 (0.74-2.52)

Continued >>>

Continued >>>
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en to men was 6:1. These observed differ-
ences between the sex incidence of RA in 
populations and our study have been de-
scribed in other RA clinical investigations. 
A 2007 study, described by Galea and Tracy 
(26), suggested that women were more like-
ly to participate in scientific research than 
their male counterparts. In addition, the un-
derrepresentation of men in RA randomized 
clinical trials was also explained by the usu-
ally publicized increased prevalence of 
rheumatic diseases in women, which may 
have affected their inclusion in clinical tri-
als (27).
The association of the rs11125908 poly-
morphism with RA has not been described 
previously in the Cuban population. We 
found the allele frequencies in the control 
group for rs11125908 were 0.7033 for the 
allele A and 0.2967 for the minor G allele. 
These allele frequencies are closest to the 
frequency values of the European popula-
tion (A=0.665613, G=0.334387), the Japa-
nese population (A=0.70758, G=0.29242), 
and the Latin American population 
(A=0.6648, G=0.3352). Interestingly, the 
polymorphism of the Cuban population is 
very different from that of the African pop-
ulation (A=0.9028, G=0.0972) (https://
www.ncbi .n lm.nih .gov/snp/? term= 
rs11125908, Supplementary Table 1), tak-
ing into account the admixture of the Cuban 
population in Havana City (28). In addition, 
the frequency of this polymorphism is simi-
lar in the group of RA patients who self-
classified as white or not white (Supple-
mentary Table II).
Considering the results obtained by Murata 
et al. in 2017 (12), where in Japanese RA 
patients the minor G allele at rs11125908 
showed a higher expression of COMMD1 

and was associated with less bone erosions 
of hand joints, a protective association of 
AG and GG genotype compared to AA on 
RA would be expected. We show in Table II 
the distribution of the rs11125908 alleles 
and genotypes in the Cuban population. We 
could not find differences in allele frequen-
cies between cases and controls. However, 
the analysis of the genotypic frequencies 
(χ2=11.59; p=0.003) shows an association 
of the rs11125908 polymorphism with RA. 
The AG genotype shows a protective effect 
with an OR of 0.44 (0.26-0.73). In our sam-
ple, we could not find an association be-
tween the alleles GG and RA. An increase 
in the genotypic frequency for AA of 
12.68% was found in these cases, which 
would imply an increase in bone erosion 
and number of swollen joints, making these 
patients more difficult to treat. It is striking 
that the frequency of the GG genotype in-
creased by 4.9% in the cohort of RA pa-
tients with respect to the control group. This 
cohort of patients should show a moderate 
manifestation of symptoms with a slow pro-
gression of disease. Nevertheless, the com-
plex genetic nature of the disease, in combi-
nation with the environmental factors that 
contribute to its course, makes it difficult to 
reach conclusions. Unfortunately, the arti-
cle by Murata et al. does not publish the al-
lele and genotypic frequency of the poly-
morphism, making it impossible to estab-
lish a comparison between the Japanese and 
Cuban populations (12).
The choice of genetic model in RA studies 
remains open, but investigators seem to test 
the association between SNPs under differ-
ent genetic models (29). Moreover, sex and 
age are linked to RA (2). For this reason, we 
decided to estimate the association with ad-

Model Genotype Case (%) Control (%) OR (95% CI) p value AIC BIC

Recessive A/A-A/G 87 (85.3) 135 (90) 1.00
0.74 258.2 272.4

G/G 15 (14.7) 15 (10) 0.86 (0.34-2.13)

Overdominant A/A-G/G 79 (77.5) 91 (60.7) 1.00
0.18 256.6 270.7

A/G 23 (22.6) 59 (39.3) 1.59 (0.81-3.14)

Log-additive – – – 1.12 (0.73-1.71) 0.6 258.1 272.2

CI, confidence interval; OR, odds ratio; AIC, Akaike information criterion; BIC, Bayesian information criterion; DAS28, disease activity score 28, RA, arthritis rheuma-
toid; p values were calculated by logistic regression analysis with adjustment for age and gender; *p<0.05 indicates statistical significance.

Continued >>>
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justment for the covariates age and sex and 
with multiple inheritance models. Under 
these assumptions, the AG genotype contin-
ues to show a significant association of RA 
with the overdominant model [OR=1.91; 
(1.08-3.35 at 95% CI); p=0.025] (Table III). 
This model of inheritance has been observed 
in the meta-analysis of the interleukin-1 α 
+4845G/T (rs17561) SNP in RA (29).
We found very few published studies that 
have evaluated the association between ra-
diographic joint damage and genetic analy-
sis. Rodriguez-Rodriguez et al. reported a 
probable association between the prosta-
glandin E receptor 4 variant, rs76523431 
and radiographic joint destruction in Cau-
casian patients with RA (30). Suzuki et al. 
reported an association between the PADI4 
risk allele and radiographic joint destruc-
tion amongst Japanese patients with RA 
(31). In addition, rs2295926, belonging to 
the GALNT12 gene and rs11958855 be-
longing to the KCNN2 gene were strongly 
associated with rapid radiographic joint de-
struction (32). 
Taking into consideration that rs11125908 
G alleles demonstrated a strong suppressive 
effect on finger joint damage, independent-
ly of rheumatoid factor positivity (12), we 
decided to study the relation of this SNP 
with clinical variables such as age at onset, 
disease duration, number of inflamed joints, 
and DAS28 (Table IV), distributing the RA 
cohort into two groups using the median 
values of the variables. As expected, the 
presence of the allele G in the genotype 
showed an association with a lower number 
of swollen joints in the codominant (AG 
and GG) and overdominant models (A/G). 
It was surprising that the AG genotype 
showed an association with a lower age of 
onset in the overdominant model, as we ex-
pect an association with the subgroup of 
higher age onset. DAS28 in addition to 
swollen joint count, includes in the calcula-
tion other parameters such as tender joint 
count, erythrocyte sedimentation rate, and 
general health, and probably the influence 
of the other variables on DAS28 is relevant. 
No association with the SNP was found un-
der any model.
The present study has some limitations. 

First, we did not measure the protein levels 
of COMMD1 in the control or patient co-
horts to be sure that the Murata et al. results 
were replicated in the Cuban population. 
Secondly, the stratification of the RA group 
decreases the power of the study from 0.7965 
for the number of swollen joints to 0.5773 
for the age of onset subgroup. We suggest in-
creasing the size of the sample to increase 
the reliability of our results in stratified anal-
yses. Finally, the cohorts were comprised 
entirely of Cuban patients; SNPs may differ 
in subjects of different ethnicities.
For the first time, the frequency of the 
rs11125908 polymorphism in the Cuban 
population has been described, and its as-
sociation with RA has been analyzed. Con-
sidering the results of this case-control 
study, the rs11125908 polymorphism is as-
sociated with RA, and the GG genotype 
could be protective. However, the latter is 
just speculation, which may need further 
studies with a larger sample size. To the 
best of our knowledge, our study is the first 
to find evidence that this polymorphism is 
potentially associated with the development 
of RA and possible protective in the Cuban 
population. These results could provide 
new ideas for individualized treatment of 
RA based on the increase in COMMD1 lev-
els, to improve disease management and 
quality of life of patients (32).
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