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ABSTRACT 
 

Introduction: Rheumatoid arthritis (RA) is the most common inflammatory rheumatic disease of multifactorial 
origin in adults and chronic autoimmune disease with a prevalence of 0.5% in the world. The aim of this study was 
to determine the clinical characteristics, therapeutic parameters and estimating the impact of smoking on disease 
onset of RA characteristics in Western Algerian region (Sidi bel Abbes area in particular). 
Methods: A retrospective study was carried out on medical records of  300 patients with RA diagnosed (between 
2015-2019) in the internal medicine department of the University Hospital of Sidi Bel Abbes region.  
Results: Out of all the enrolled participants in this study, 257 (85.7 %) were females and 43(14.3%) were males. 
The mean age at diagnosis was 52.71±12.22, ranging from 14 to 84 years old. The average time of disease dura-
tion was 4.17±3.93 years. moderate activity was noted in 53.7% of subjects. The main medical histories were high 
blood pressure (41%), type 2 diabetes (84.7%), hypothyroiditis (6 %) and osteoporosis (4.7%). The majority of 
patients (81.3%) were seropositive and used DAMRDS (Disease Modifying Anti-Rheumatic Drug) as treatment. 
Moreover, evidence of association between smoking and ACPA was noticed with p=0.001, and most of the smokers 
were hypertensive (p = 0.0001) and suffered from Hashimoto’s thyroiditis (p<0.0001). 
Conclusion: This study showed that relatively older adults were commonly affected; the majority were seropositive 
and diagnosed in moderate stage of the disease. Smoking increased the risk of ACPA(anti-citrullinated protein 
antibodies) secretion and the emergence of comorbid diseases. 
Keywords: Rheumatoid Arthritis Patients; Clinical Characteristics; Treatment; Smoking; Western Algeria Region. 
 

 INTRODUCTION 
 

Rheumatoid arthritis (RA) is the most common in-
flammatory rheumatic disease in adults(1). It is char-
acterized by bilateral and symmetrical synovitis of 
appendicular skeleton joints and upper cervical spine. 
It affects very little the antheses, unlike spondy-
loarthritis, and it usually starts at the hand, wrist and 
forefoot(2). It is considered as an autoimmune disease 
because of the presence of rheumatoid factors (RF) 
and Anti Citrullinated Peptides Antibodies (ACPA)
(3). Clinical and biological features of the disease vary 
according to the geographical location  which could 
be explained by life style and cultural  differences(4). 
The prevalence of RA is 0.5% worldwide and it varies 
from country to country (5). However the pathology is 
mostly common among the age groups  of 35 to 55 
years, and it is four times more frequent in women 
than men(6). 
 
In Algeria the number of rheumatologists is modest 
compared to African countries. However, the diffi-
culty of access to biological treatment is a main prob-
lem due to their availability only at university hospi-
tals (4). Moreover, the major survey conducted in Al-
geria from February 14th to April 11th, 2013, identified 
over 100,000 cases of Rheumatoid arthritis RA (7).  

The associations of smoking and genetic factors 
were incriminated in the development and the se-
verity of RA (8–11). Interestingly, previous studies 
have underlined the impact of smoking on RA out-
comes such as disease activity, radiologic dam-
ages, positive ACPA(8) 
 
Thus, the aim of this study was to describe clinical 
characteristics of patients with rheumatoid arthritis 
in the Western Algerian region and the impact of 
smoking on RA outcomes. 
 

PATIENTS AND METHODS  

Population 
This hospital-based study was carried out at the 
internal medicine department of the University 
Hospital of Sidi-bel- Abbes region  from  January 
2015 to April 2019. 
 

We carried out a retrospective epidemiological 
study using records of 300 patients’ with RA diag-
nosed according to the ACR 1987 criteria. The 
following variables were considered as factors: age 
at onset, gender, disease duration, joint disorders, 
DAS28 (Disease activity score 28), comorbidities, 
biological assessment, treatments, and smoking at 
disease onset. 
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A comparative study between smokers and non-
smokers RA patients was performed.   
Concerning DAS28, the threshold values are less than 
2.6 for remission, from 2.6 to 3.2 for low activity, 
between 3.2 and 5 for moderate activity and over 5 for 
high activity(8). 
 
The statistical analysis 
Regarding the statistical analysis, the result was pre-
sented as frequencies with percentage and mean with 
standard deviation (SD). For comparison, continuous 
variables were tested using the independent sample t- 
test and Pearson chi-square test (χ2) was used for cate-
gorical variables. The level of significance was at p-
vale <5%. All data were processed and analyzed using 
SPSS 22.0 (Statistical Package for the Social Sci-
ences, IBM Corporation; Chicago, IL. August 2013).  
 
Ethics: The Medical Committee of Sidi bel Abbes 
University Hospital and Department of Biology, 
Djillali Liabes University approved the study.  
 

 RESULTS 
 

Demographic, clinical characteristics and medica-
tion related information 
Three hundred (300) cases were enrolled in this study 
between 2015-2019 with 257 (85.7 %) females and 43 
(14.3%) males). A clear female predominance was 
noticed with the female to male ratio of 5.95, median 
age of the enrolled participants was 52.71±12.22, 
ranging from 14 to 84 years old. The most affected 
age group was the 56-60 years (19.7%). 
 
More cases were from urban areas (72.7%) than rural 
area (27.3%). The average disease duration was 
4.17±3.93.  
 
The most reported joint disorders were on hands 
(68.3%) followed by wrists (62.3%), knees (55.7%), 
elbows (37.3%), shoulders (35%),feet (31%), and an-
kle (14.7%). 15.7% of patients had erosive rheumatoid 
arthritis.  
 
After the classification according to the disease activ-
ity score 28 (DAS28), we noticed a predominance of 
moderate activity (53.7%), followed by high disease 
activity (32.3%), low activity (13%), and finally re-
mission (1%). 
 
The inflammatory and biological assessment showed 
that 198 (66%) of patients had a positive CRP (C reac-
tive protein), 247(82.3%) had an accelerated Erythro-
cyte Sedimentation Rate (ESR) and 64(23.1%) had 
anemia.  
 

Among the included patients, 244(81.3%) were 
seropositive for RF( Rheumatoid Factors) and 242
(80.7%) were seropositive for ACPA. Only 5.7% 
were demonstrated infected with Escherichia coli 
(Table 1). 
 
The most recorded medical histories were: meno-
pause (45.5% of females) followed by high blood 
pressure (41%), type 2 diabetes (15.3%), Hypothy-
roiditis  (6%), and osteoporosis (4.7%) (Table 2). 
 
Leflunomide was the most commonly used 
DMARD followed by Methotrexate, Glucocorti-
coid, non-steroidal anti-inflammatory drugs, Sul-
fasalazine and Hydroxychloroquine. 80 (26.7%) of 
patients were treated by biotherapy, the most used 
was tocilizumab (11.3%) (Table 3). 
 
Smoking Status: 
According to the findings, 9% were smokers 
(P<0.0001).Smokers did not differ in age, ra-
diologic progression and DAS28 comparing to non
-smoker patients. However, a significant relation 
was found between smoker group and ACPA titer 
(p=0.001) but not with RF and ESR(Table 4). 
With regards to comorbidities, the study revealed 
that, majority of smokers suffered  from high 
blood pressure (p = 0.0001)  and Hashimoto’s thy-
roiditis  (p<0.0001). Moreover, 3 smokers patients 
suffered from Pulmonary fibrosis (P=0.0001) 
(Table 5). 
 
Table 5: The comorbidities profile of RA smoking 

patients 

* Pearson chi-square  test  (χ2) 
 
 

Comorbidities Smoker Non-
Smoker 

Pvalue
* 

high blood  
pressure 

21(7%) 102
(34%) 

0.0001 

Type 2 diabetes 2(0.7%) 44
(14.7%) 

0.231 

Hashimoto’s 
thyroiditis 

13
(4.3%) 

5(1.7%) <0.000
1 

Crohn disease 0 4(1.3%) 0.527 
osteporosis 0 14(4.7%) 0.228 
Pulmonary           
fibrosis 

3(1%) 1(0.3%) 0.0001 

Scleroderma 0 5(1.7%) 0.478 
gastric ulcer 0 3(1%) 0.584 
vitiligo 0 3(1%) 0.584 
Anemia 4(1.3%) 60(20%) 0.386 
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Table 1: Characteristics of the RA patients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DAS28: disease activity score 28, CRP: C- reactive protein; ESR: Erythrocyte Sedimentation Rate RF:  Rheumatoid Factors;  
ACPA : Anti Citrullinated Peptides Antibodies.Values are expressed as number (percentage) or mean ± standard deviation   

 Characteristics Rheumatoid arthritis 
n=300 

Mean disease duration  in years 4.17±3.93 

Sex 
Female 
Male 

  
257(85.7%) 
43(14.3%) 

Age   Years 
14-30 
31-36 
37-42 
43-48 
49-54 
55-60 
61-66 
67-72 
73-78 
79-84 

 52.71±12.22 
14(4.7%) 
19(6.3%) 
29(9.7%) 
39(13%) 
54(18%) 
59(19.7%) 
52(17.3%) 
27(9%) 
5(1.7%) 
2(0.7%) 

Area of residence 
Rural 
Urbain 

  
82(27.3%) 
218(72.7%) 

The seat of joint damage 
Hands 
Wrists 
Knees 
Elbows 
Shoulders 
Feets 
Ankle 

  
205(68.3%) 
187(62.3%) 
167(55.7%) 
112(37.3%) 
105(35%) 
93(31%) 
44(14.7%) 

Erosion 47(15.7%) 

Disease activity 
Remission 
Low 
Moderate 
Hight 

  
3(1%) 
39(13%) 
161(53.7%) 
97(32.3%) 

Anemia 
Leukocytosis 
Thrombocytosis 
Leukopenia 

64(21.3%) 
21(7%) 
5(1.7%) 
9(3%) 

Mean CRP titer (mg/l) 
Positive CRP 

18.40±28.66 
198(66%) 

Mean ESR titer   (mm/h) 
Accerelated ESR 

43.70±24.80 
247(82.3%) 

Mean Rheumatoide factor titer 
(UI/ml) 
Positive RF 

70.40±75.73 
244(81.3%) 

Mean ACPA  Titer  (UI/ml) 
Positive ACPA 

195.49±167.09 
242(80.7%) 

Cytobacteriological examination 
of urine 
Escherichia coli 

  
 
17(5.7%) 
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Table 2 : The comorbidities profile of RA                                Table 3: Medications RA Patients  

 

 

 

 

 

 

 

Medical history Number (%) 

Menopause   117(45.5%) 
high blood pressure 123(41%) 
Type 2 diabetes 46(15.3%) 
Hashimoto’s thyroiditis 18(6%) 
Crohn disease 4(1.3%) 
Scleroderma 5(1.7%) 
Sjogren 2(0.7%) 
Psoriasis 1(0.3%) 
osteopenia 4(1.3%) 
osteporosis 14(4.7%) 
Pulmonary fibrosis 4(1.3%) 
Asthma 4(1.3%) 
Tuberculosis 2(0.7%) 
gastric ulcer 3(1%) 
vitiligo 3(1%) 
Tobbaco 27(9%) 

Treatment Number (%) 

Leflunomide  (Arava) 
Methotrexate 
Glucocorti-
coid (Precortyl) 
No Steroidal Anti-
Inflammatory 
Salazopyrine 
Hydroxychloroquine
(Plaquenil) 
Glibil 

252(84%) 
244(81.3%) 
164(54.7%) 
 
112(37.3%) 
14(4.7%) 
5(1.7%) 
4(1.3%) 

Biotherapy 
Tocilizumab 
Adalimumab 
infliximab 
Etanercept 
Rituximab 

 34(11.3%) 
22(7.3%) 
9(3%) 
 
9(3%) 
6(2%) 

Table 4:  Characteristics of RA smoking patients  

 

 

 

 

 

 

 

 

 

 

 

 

1 : the  independent  sample  t-  test   
2
: Pearson chi-square  test  (χ2) 

  Smoker Non- Smoker P value 

Age 52.96±12.70 52.69±12.20 0.911 

Gender 
Female 
Male 

  
0 
27(9%) 

  
257(85.7%) 
16(5.3%) 

  
<0.00012 

Erosion 8(2.7%) 66(22%) 0.532 

DAS28 4.58±1.08 4.53±1.22 0.831 

The seat of joint 
damage 

      

Hands 18(6%) 186(62%) 0.872 
Wrists 18(6%) 169(56.3%) 0.622 

Knees 16(5.3%) 151(50.3%) 0.962 
Elbows 12(4%) 100(33.3%) 0.422 
Shoulders 8(2.7%) 96(32%) 0.562 

Feets 9(3%) 84(28%) 0.782 
Ankle 6(2%) 38(12.7%) 0.242 
CRP 14.42±12.73 18.79±29.76 0.451 
ESR 41.48±25.63 43.92±24.75 0.621 
RF titer 79.13±50.56 69.53±77.79 0.531 
ACPA titer 296.04±159.95 185.55±164.74 0.0011 
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 DISCUSSION 

To the best of our knowledge, the current study was 
the first one of its kind that studied the profile of rheu-
matoid arthritis in western Algeria in general and Sidi 
bel abbes region in particular, over a period of 4 years 
(2015-2019). This study aimed to describe the clinic-
demographic profile of Rheumatoid Arthritis patients 
in western Algeria and examined the correlation be-
tween RA characteristics and smoking. 
 
Rheumatoid arthritis is an autoimmune disease char-
acterized by a feminine predominance (9,10), which is 
in agreement with our findings with a sex-ratio of 
5.796 (female to male). 
 
The mean age of patients at disease onset was 
52,717±12,2273, and the most affected age group in 
our study was 56-60 years (19.7%). These data are 
comparable with those found by Slimani et al(4), who 
noticed that the most common age group was 41 and 
60 years old with an average age of 50.10± 14.50. 
Moreover, the series of  Machado-Alba et al(11), 
noted an average age of 53.2±13.9. 
 
A sequence of joint damage was observed in the An-
dia et al series(12) in which these attacks started at the 
hand’s (47.5%), followed by the wrist (18%), shoul-
ders (11%), elbow (9.5%),  ankle (6.5%), foot (5%) 
and knees (2%). Other study series of Ferreyra et al 
(13) showed different frequency of same joint dam-
age. These results are comparable with those found in 
our series which showed a high frequency starting 
with hands followed by wrists, knees, elbows, shoul-
ders, feet, and ankle. 
 
The mean DAS28 (4.54±1.21) was very close to those 
reported in the series of Gülfe et al , Slimani et al at 
(4.3±1.4) (4,14), but different from other reports due 
to a late referral system  (15,16). 
 
CRP(C-Reactive Protein) seems to be the best test for 
measuring the acute phase of RA(17–19). Our study 
results indicated that 66% of patients had a positive 
CRP, which is in agreement with the findings of Hum-
phreys et al (20) who showed that 48% of patients had 
a positive CRP. Brunier et al finding is also similar to 
our findings(21). 
 
The combination of the two CRP and ESR biological 
tests provides information for a better diagnosis (21). 
The mean ESR was comparable with studies from 
Egypt (22) and Morocco (23). 
  
RF and ACPA  are important markers for the diagno-
sis of rheumatoid arthritis(24). Brunier et al (21) re-
ported that 76.5% of patients had a positive RF and 
66.7% had a positive ACPA, and 78.5 % had a posi-
tive RF.  

In the survey of Ouali et al, 79.7% had a positive 
ACPA (25). Tantayakom et al  revealed the pres-
ence of RF and ACPA among 70.4 and 72.4% pa-
tients  respectively (15). According to our results, 
positive RF and ACPA was found in 81.3% and 
80.7% of cases respectively. 
 
56.8% of patients were postmenopausal in the 
findings of Lehlou et al (26). Similarly, the series 
of Ajlani et al(27) noted that 56.25% of women 
were menopausal. These results are comparable to 
our findings with a rate of 45.5%. This could be 
due to the decline in ovarian function (28,29). 
 
Regarding comorbidities, the presence of hyperten-
sion in RA patients is reported to be significantly 
increased due to the oxidative stress (30). On the 
other hand insulin resistance was associated with 
increased levels of inflammatory mediators 
(interleukin 6; TNFα) in RA which explain the 
relationship between Type 2 diabetes and RA(31).  
Dougados et al (32) found that 40% of patients had 
hypertension, and 25% had type 2 diabetes (33). 
Jeong et al reported that 30.3% of cases had hyper-
tension and 12.9% were diabetic. Our data indeed 
confirmed these results.  
 
Many investigations showed the association be-
tween RA and osteoporosis mainly in pre-
menopausal stage (34–36). According to our find-
ings, 4.7% of patients suffered from osteoporosis. 
Furthermore, we found that 6.0% had Hypothy-
roiditis, scleroderma (1.7%), Crohn’s disease 
(1.3%), Sjögren’s syndrome (0.7%) and psoriasis 
(0.3%). These findings are also comparable with 
those of Machado et al (11) who showed that 
10.2% of patients had other autoimmune diseases. 
 
Methotrexate (MTX) and luflodamine were the 
most used treatments for RA (10). Similarly, Tan-
tayakom et al (15) noted that MTX was prescribed 
in 88.4% of cases. Additionally, Machado-Alba et 
al (11) ensured the predominance of the MTX and 
luflodamine prescription. The current study also 
identified that, luflodamine (84.0%) and MTX 
(81.3%) were the most widely used classical back-
ground therapy. 
 
Biotherapies are now part of therapeutic arsenal 
chronic inflammatory rheumatism such as rheuma-
toid arthritis (37). They differ from general public 
hospital to private hospital which explain the diffi-
culty to access biological treatment (38). Slimani 
et al (4) stated that 4% of patients were treated 
with biotherapy and about 20% of patients were 
treated with biotherapy in the Machado-Alba et al 
series(11). With the current study, 26% had re-
ceived a biotherapy.  
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Regarding the correlation of smoking status with some 
socio-demographic and clinical profile of RA patients, 
smoking was only associated with sex where more 
males smoke than females (P<0.0001). Similarly find-
ings from the SCQM‐RA registry in Switzerland re-
ported that smokers were more often males. However, 
there are also other findings showing women as more 
smokers comparing to males(39,40). This is in con-
trast to our results. 
Our findings demonstrated no difference in radiologic 
damages, disease activity, between smokers and non-
smokers. These results are similar to Ruiz-Esquide et 
al, Finckh et al findings (39,41). But not replicated in 
other finding(42,43), which could be explained  by the 
difference in the type of statistical analysis processed.  
 
The increase risk of RA development and ACPA se-
cretion were demonstrated associated with HLA-
DRB1 genotype and smoking.  
(44,45). Accordingly, a significant association be-
tween smoking and ACPA was observed (p=0.001) in 
the present study. 
 

Smoking can have an impact on the development of 
associated comorbidities (46,47). Effectively, we no-
ticed a significantly increased risk of  Hyepretention, 
Hashimoto’s thyroiditis, and pulmonary fibrosis 
among smoker group. Our results in line with several 
research studies; nevertheless, we worked over pro-
viding valuable information in order to establish the 
clinical, therapeutic features of the RA and the impact 
of smoking at disease onset in Western Algerian 
population. Besides, this study had several limitations; 
among which patients were evaluated according to AC 
R 1987 inclusion criteria.  

In addition, the study is based on a single center 
with a small simple size, the lack of structural and 
functional quality assessment (SQA) of all pa-
tients, the insufficient information on average 
number of cigarettes smoked per day, duration of 
smoking, the lack of genetic testing in patients' 
files because of their cost. 
 
Conclusion 
In general, RA affected commonly older adults. 
The main reported joint disorders were on hands 
followed by wrists. Most of patients were seroposi-
tive and presented with moderate activity. Lufloda-
mine and Methotrexate were the most commonly 
used treatments. Fewer patients were received bio-
logical treatment. Smoking at disease onset was 
associated with male gender, ACPA secretion and 
associated comorbidities such as hypertention and 
Hashimoto’s thyroiditis. 
 
For a better management of rheumatoid arthritis, 
more research on the impact of smoking on RA 
onset and severity are needed . 
 

ACKNOWLEDGEMENTS  
 

We would like to thank the patients for their par-
ticipation and staff at the Internal Medicine De-
partments of the University Hospital of Sidi-bel-
Abbes for their invaluable support, guidance, and 
educational insight. 
 
Conflict of interest: The authors declare no con-
flicts of interest 
 

REFERENCES 
 

1.  Guillemin F. Prevalence of rheumatoid arthritis in France: 2001. Annals of the Rheumatic Diseases. 1 oct 
 2005;64(10):1427‑30.  
2.  Combe B. Polyarthrite rhumatoide (PR) : quoi de neuf. Journal de Radiologie. 1 sept 2004;85(9):1231.  
3.  Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid arthritis classification criteria: an American Col
 lege of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis Rheum. 
 sept 2010;62(9):2569‑81.  
4.  Slimani S, Abbas A, Ben Ammar A, et al. Characteristics of rheumatoid arthritis in Algeria: a multicenter 
 study. Rheumatol Int. sept 2014;34(9):1235‑9.  
5.  Saraux A. Epidemiology of rheumatoid arthritis. Rev Prat. oct 2012;62(8):1081‑3.  
6.  Pillon F, Michiels Y. Épidémiologie et physiopathologie de la polyarthrite rhumatoïde. Actualités Phar
 maceutiques. 1 déc 2013;52(531, Supplement):1‑2.  
7.  Harhoura R.Polyarthrite Rhumatoïde, 100.000 cas recensés en Algérie - Algérie360.com [Internet]. 2014. 
 Available from: https://www.algerie360.com/polyarthrite-rhumatoide-100-000-cas-recenses-en-algerie/ 
8.  Smolen JS, Breedveld FC, Schiff MH, et al. A simplified disease activity index for rheumatoid arthritis 
 for use in clinical practice. Rheumatology (Oxford). févr 2003;42(2):244‑57.  
9.  Kvien TK, Uhlig T, Ødegård S, Heiberg MS. Epidemiological aspects of rheumatoid arthritis: the sex 
 ratio. Ann N Y Acad Sci. juin 2006;1069:212‑22.  



 209 

10.  Chabchoub G, Uz E, Maalej A, et al. Analysis of skewed X-chromosome inactivation in females with 
 rheumatoid arthritis and autoimmune thyroid diseases. Arthritis Research & Therapy. 9 juill 2009;11
 (4):R106.  
11.  Machado-Alba JE, Ruiz AF, Medina Morales DA. The epidemiology of rheumatoid arthritis in a cohort of 
 Colombian patients. Revista Colombiana de Reumatología. juill 2015;22(3):148‑52.  
12.  Andia A, Alassane S, Brah S, Daou M. La Polyarthrite Rhumatoïde à l’Hôpital National de Niamey. A 
 propos de 42 cas. Revue Africaine de Médecine Interne. 27 déc 2016;3(2):29‑32.  
13.  Ferreyra M, Coiffier G, Albert J-D, David C, Perdriger A, Guggenbuhl P. La combinaison des données 
 cytologiques et de la recherche des microcristaux dans le liquide synovial non purulent améliore les per
 formances diagnostiques d’arthrite septique. Revue du Rhumatisme. 1 juill 2016;83(4):267‑73.  
14.  Gülfe A, Aletaha D, Saxne T, Geborek P. Disease activity level, remission and response in established 
 rheumatoid arthritis: performance of various criteria sets in an observational cohort, treated with anti-TNF 
 agents. BMC Musculoskelet Disord. 23 avr 2009;10:41.  
15.  Tantayakom P, Koolvisoot A, Arromdee E, Chiowchanwisawakit P, Muangchan C, Katchamart W. Le 
 syndrome métabolique est lié à l’activité de la maladie chez les patients atteints de polyarthrite rhumatoï
 de. Revue du Rhumatisme. 1 oct 2017;84(5):412‑7.  
16.  Batko B, Stajszczyk M, Świerkot J, et al. Prevalence and clinical characteristics of rheumatoid arthritis in 
 Poland: a nationwide study. Arch Med Sci. janv 2019;15(1):134‑40.  
17.  Wolfe F. Comparative usefulness of C-reactive protein and erythrocyte sedimentation rate in patients with 
 rheumatoid arthritis. J Rheumatol. août 1997;24(8):1477‑85.  
18.  Orr CK, Najm A, Young F, McGarry T, et al. The Utility and Limitations of CRP, ESR and DAS28-CRP 
 in Appraising Disease Activity in Rheumatoid Arthritis. Front Med. 3 août 2018;5:185.  
19.  Das DC, Jahan I, Uddin MG, et al. Serum CRP, MDA, Vitamin C, and Trace Elements in Bangladeshi 
 Patients with Rheumatoid Arthritis. Biol Trace Elem Res. janv 2021;199(1):76‑84.  
20.  Humphreys JH, Verstappen SMM, Hyrich KL, Chipping JR, Marshall T, Symmons DPM. The incidence 
 of rheumatoid arthritis in the UK: comparisons using the 2010 ACR/EULAR classification criteria and the 
 1987 ACR classification criteria. Results from the Norfolk Arthritis Register. Ann Rheum Dis. août 
 2013;72(8):1315‑20.  
21.  Brunier L, Bleterry M, Merle S, et al. Prévalence de la polyarthrite rhumatoïde aux Antilles françaises : 
 résultats de l’étude EPPPRA en Martinique. Revue du Rhumatisme. 1 juin 2018;85(4):346‑52.  
22.  Eissa M, El Shafey A, Hammad M. Comparison between different disease activity scores in rheumatoid 
 arthritis: an Egyptian multicenter study. Clin Rheumatol. oct 2017;36(10):2217‑24.  
23.  Ghozlani I, Mounach A, Ghazi M, Kherrab A, Niamane R, El Maghraoui A. Influence of anti-cyclic 
 citrullinated peptide on disease activity, structural severity, and bone loss in Moroccan women with rheu
 matoid arthritis. The Egyptian Rheumatologist. 1 avr 2018;40(2):73‑8.  
24.  Nishimura K, Sugiyama D, Kogata Y, et al. Meta-analysis: Diagnostic Accuracy of Anti–Cyclic Citrulli
 nated Peptide Antibody and Rheumatoid Factor for Rheumatoid Arthritis. Ann Intern Med. 5 juin 
 2007;146(11):797.  
25.  Ouali S, Zemri K, Sellam F, et al. Is there an association between Anti-Citrullinated Peptide Antibodies 
 and the Severity of Rheumatoid Arthritis Parameters in Algerian Patients? J Drug Delivery Ther. 15 juill 
 2020;10(4):17‑24.  
26.  Lehlou L, Akkar O, Lehraiki M, Eddarami J, Ichchou L. Impact de la ménopause sur le profil lipidique au 
 cours de la polyarthrite rhumatoïde. Revue du Rhumatisme. nov 2016;83:A270.  
27.  Ajlani H, Yahia CBH, Abdelmoula L, et al. Influence du statut ménopausal sur le profil lipidique au cours 
 de la polyarthrite rhumatoïde. Revue du rhumatisme. 2007;10‑11(74):1046.  
28.  Alpizar-Rodriguez D, Mueller RB, Möller B, et al. Female hormonal factors and the development of anti-
 citrullinated protein antibodies in women at risk of rheumatoid arthritis. Rheumatology. 1 sept 2017;56
 (9):1579‑85.  
29.  Mollard E, Pedro S, Chakravarty E, Clowse M, Schumacher R, Michaud K. The impact of menopause on 
 functional status in women with rheumatoid arthritis. Rheumatology. 1 mai 2018;57(5):798‑802.  
30.  Small HY, Migliarino S, Czesnikiewicz-Guzik M, Guzik TJ. Hypertension: Focus on autoimmunity and 
 oxidative stress. Free Radical Biology and Medicine. sept 2018;125:104‑15.  
31.  Nicolau J, Lequerré T, Bacquet H, Vittecoq O. Rheumatoid arthritis, insulin resistance, and diabetes. Joint 
 Bone Spine. juill 2017;84(4):411‑6.  
32.  Dougados M. Comorbidities in rheumatoid arthritis: Current Opinion in Rheumatology. mai 2016;28
 (3):282‑8.  



 210 

33.  Jeong H, Baek SY, Kim SW, et al. Comorbidities of rheumatoid arthritis: Results from the Korean Na
 tional Health and Nutrition Examination Survey. Sung S-Y, éditeur. PLoS ONE. 19 avr 2017;12
 (4):e0176260.  
34.  Duncan H, Frost HM, Villanueva AR, Sigler JW. The osteoporosis of rheumatoid arthritis. Arthritis & 
 Rheumatism. 1965;8(5):943‑54.  
35.  Alenfeld FE, Diessel E, Brezger M, Sieper J, Felsenberg D, Braun J. Detailed Analyses of Periarticular 
 Osteoporosis in Rheumatoid Arthritis. Osteoporosis International. 1 mai 2000;11(5):400‑7.  
36.  Adami G, Saag KG. Osteoporosis Pathophysiology, Epidemiology, and Screening in Rheumatoid Arthri
 tis. Curr Rheumatol Rep. juill 2019;21(7):34.  
37.  Toussirot É. Biothérapies des rhumatismes inflammatoires chroniques. Médecine thérapeutique. 1 janv 
 2012;17(4):314‑21.  
38.  Bawazir YM. Clinicodemographic Profiles of Rheumatoid Arthritis Patients from a Single Center in Sau
 di Arabia. OARRR. nov 2020;Volume 12:267‑75.  
39.  Ruiz-Esquide V, Gómez-Puerta JA, Cañete JD, et al. Effects of Smoking on Disease Activity and Radio
 graphic Progression in Early Rheumatoid Arthritis. J Rheumatol. déc 2011;38(12):2536‑9.  
40.  Rydell E, Forslind K, Nilsson J-Å, Jacobsson LTH, Turesson C. Smoking, body mass index, disease ac
 tivity, and the risk of rapid radiographic progression in patients with early rheumatoid arthritis. Arthritis 
 Res Ther. déc 2018;20(1):82.  
41.  Finckh A, Dehler S, Costenbader KH, Gabay C, on behalf of the Swiss Clinical Quality Management pro
 ject for RA (SCQM). Cigarette smoking and radiographic progression in rheumatoid arthritis. Annals of 
 the Rheumatic Diseases. 12 janv 2007;66(8):1066‑71.  
42.  Gianfrancesco MA, Trupin L, Shiboski S, et al. Smoking Is Associated with Higher Disease Activity in 
 Rheumatoid Arthritis: A Longitudinal Study Controlling for Time-varying Covariates. J Rheumatol. avr 
 2019;46(4):370‑5.  
43.  Lu B, Rho YH, Cui J, et al. Associations of smoking and alcohol consumption with disease activity and 
 functional status in rheumatoid arthritis. J Rheumatol. janv 2014;41(1):24‑30.  
44.  Källberg H, Ding B, Padyukov L, et al. Smoking is a major preventable risk factor for rheumatoid arthri
 tis: estimations of risks after various exposures to cigarette smoke. Annals of the Rheumatic Diseases. 1 
 mars 2011;70(3):508‑11.  
45.  Ishikawa Y, Terao C. The Impact of Cigarette Smoking on Risk of Rheumatoid Arthritis: A Narrative 
 Review. Cells. 19 févr 2020;9(2):475.  
46.  Saevarsdottir S, Rezaei H, Geborek P, et al. Current smoking status is a strong predictor of radiographic 
 progression in early rheumatoid arthritis: results from the SWEFOT trial. Ann Rheum Dis. août 2015;74
 (8):1509‑14.  
47.  Vittecoq O, Richard L, Banse C, Lequerré T. Conséquences du tabac sur le devenir de la polyarthrite rhu
 matoïde. Revue du Rhumatisme Monographies. févr 2018;85(1):48‑51.  
 


