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The Impact of Smoking on Rheumatoid Arthritis Activity 
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Abstract: Introduction: The Rheumatoid arthritis (RA) is a chronic, inflammatory, systemic disease that is usually the 

most evident and commonly manifested on diarthrosis joints. The initial etiological factors that trigger the immune-
inflammatory response still remains unknown. RA is result of the simultaneous influence of genetic risk factors, external 
factors and changes in immune system.  

Objective: The goal of this study was to determine the mutual correlation between smoking and RA activities expressed 
by the quantitative values of laboratory and disease activity parameters. 

Material and Method: The open clinical retrospective study included 100 RA patients stages from I to IV aged from 21 to 

77 ys. There were 85 (85%) females and 15 (15%) males selected by randomization. The study analysed: age, gender, 
smoking, duration of smoking, sedimentation rate (ESR), rheumatoid factor (RF), C-Reactive Protein (CRP) anti-cyclic 
citrullinated peptide (anti-CCP) antibodies and X-ray. Statistical analyses was done with SPSS software, Student's t-test 

and chi-square test. 

Results: The quantitative values of laboratory parameters are directly related with the smoking period. All inflammatory 
markers were increased in both groups, but more elevated in smoker's group. The only statistical significance was found 

in anti-CCP where this test was significantly higher compared to non-smokers. There was no statistical significance in 
the onset of disease, gender, ESR, CRP, RF, and radiological changes between two groups, although smokers had 
some more higher values.  

Conclusion: Smoking plays significant role in RA activity and leads to longer duration of symptoms and increased 
disability. All inflammatory markers were increased in both groups, but more elevated in smoker's group, with the only 
significancy in anti-CCP level. The cessation of smoking should be part of disease management proccess.  
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INTRODUCTION 

Rheumatoid arthritis (RA) is chronic autoimmune 

systemic inflammatory disease affecting mostly 

diarthrotic joints. The most common clinical 

manifestation is polyarticular, persistent, symetric and 

progressive synovitis leading to irreversible anatomıc 

damages and disability [1]. The etiology is still 

unknown, although numerous environmental and 

genetic factors influence the onset of disease. 

Prevalence of RA vary from 0,5 – 1,0%, with average 

of 0,8%. Females predominate 2-3 more frequently 

than in males [1]. Cigarette smoking is the second 

major cause of mortality in the world. Also passive 

smoking has also affect on morbidity and mortality rate. 

There are about 4 000 chemicals in a single smoke 

with 400 poisoned and 43 cancerogenic respectively. 

Many disorders are linked to tobacco smoking as well 

as cardiovacular, lung and different cancer disease. 

Nicotine causes endotel dysfunction with production of 

free radicals which stimulate oxidative stress and onset 

of acute phase reactants like C-reactive protein, 

fibrinogen, inflammatory cytokines etc. The immune 

defense constantly “clean” the body from those  
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chemicals but this cause the vaste of immunity cells 

leading to decreased natural immunity. This state may 

provoke the onset of many diseases, including 

autoimmune ones. It has been observed that smokers 

who suffer from rheumatoid arthritis have more 

aggressive and evolutive disease. Definitely, RA 

smokers suffer more from the systemic complications 

including cardiovascular and cerebrovascular diseases 

yhank non-smokers.  

The aim of this study was to determine the impact of 

smoking and RA activities.  

MATERIAL AND METHOD 

The open clinical retrospective study had included a 

total of 100 patients with definitive RA anatomical stage 

I to IV, aged from 21 to 77 years. Period of analysis 

was 3 years, from 2009 until 2012. There were 85 

(85%) females and 15 (15%) males. Two groups were 

formed: Group I smokers and Group II as non-smokers. 

Sedimentation rate (ESR), rheumatoid factor (RF), C-

Reactive Protein (CRP) anti-cyclic citrullinated peptide 

(anti-CCP) antibodies were analysed. The degree of 

the disease disability was estimated based on the 

radiological changes. Smoking status and disease 

activity parameters were measured in the same time. 

Analysis of data was performed using the SPSS 
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Table 1: Age Distribution and Smoking Duration 

Age Smoking duration/y   

Smokers (n=38) Non-smokers (n=62) Smokers (n=38) 
p 

52,3±10,6 53,9±12,8 28±11,5 NS
* 

Min. Max. Min. Max. Min. Max. 

Years 

32 80 21 77 4 50 

 

 

Table 2: Smoker vs Non-Smokers: Gender Distribution 

 

 

Table 3: ESR Average Values 

ESR 

 N X SD SEM Minimum Maximum 

Smokers 38 33,3200 25,42536 4,12454 5,00 102,00 

Non-smokers 62 40,4032 27,61353 3,50692 3,00 118,00 

Total 100 37,7116 26,89553 2,68955 3,00 118,00 

N: number of subjects, X: mean value of the series, SD: Standard deviation. 
SEM: standard error of the mean, No statistical significance in ESR between two groups (p>0,05). 

software package with Student's t-test and chi-square 

test. 

RESULTS 

There were total 38 RA smokers (38%) with 30 

females (78,9%) and 8 males (21,1%). Total number of 

non-smokers was 62 (62%) with 55 (88,7%) females 

and 7 (11,3%) males. Average age of smokers was 

52,3±10,6 years (minimum 32y and maximum 80y) and 

they were younger compared to non-smokers with 

average age of 53,9±12,8 years (minimum 21y and 

maximum 77y), but without any statistical significance 

(p= 0,490; p>0,05). Average smoking duration in years 

was 28±11,5 years (minimum 4 and maximum 50 y). 

The quantitative values of laboratory parameters are 

directly related with the smoking period. All 

inflammatory markers were increased in both groups, 

but more elevated in smoker's group. The only 

statistical significance was found in anti-CCP test 

where average level in smokers was 4,06 compared to 

non-smokers with 2,81 (p=0,023; p<0,05) There was 

no statistical significance in the onset of disease, 

gender, ESR (33,32 vs 40,40 CRP (19,19 vs 18,33), 

RF (300,77 vs 289,1). Smokers have developed more 

RA stage III, while non-smokers have developed more 

RA II stage based on X-ray (p>0,05). 
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Table 4: CRP Average Values  

Group I                      vs                  Group II  

Smokers (n=38) Non-smokers(n=62) 
p 

19,19 ± 24,3 18,33 ± 22,7 NS
 

Min. Max. Min. Max. 

CRP mg/L 

0,80 116 3,08 126 

 

CRP was higher in smokers (19,2±24,3; 0,8-116) vs non-smokers (18,3±22,7; 3,08-126,0). No statistical significance (p=0,858; p>0,05). 

Table 5: RF Average Values 

Group I                              vs                       Group II  

Smokers (n=38) Non-smokers (n=62) 
p 

300,77±689,4 289,1±746,6 NS
 

Min. Max. Min. Max. 

RF IU/mL 

3,50 2510,00 2,5 5390,00 

 

Rheumatoid factor was more elevated in smokers than in non-smokers, but without statistical significance. RF (300,77±689,4; 3,5-2510,0) vs (289,1±746,6; 2,50-
5390,0) (p=0,457; p>0,05). 

 

Table 6: Anti-CCP Average Values 

Group I                        vs                          Group II   

Smokers (n=38) Non-smokers (n=62) 
p 

4,06 ± 2,7 2,81 ± 2,6 <0,05
 

Min. Max. Min. Max. 

anti-CCP IU/mL 

0,33 8,11 0,30 7,80 

 

There is statistical significance in anti-CCP antibodies betwen two groups (p=0,023; p<0,05). 

DISCUSSION 

Our study indicated that smoking is associated with 

increased risk of higher disease activity in RA patients, 

with its statistically significancy in anti-CCP level. Also 

the slighty higher disease activity was seen in RA 

smokers, but without statistical singificancy in Se, CRP 

and RF. These results reflect the findings of other 

previous studies allowing for some slight difference 

among them. Nicotine increases RF and lymphocytes 

in RA. Although the interstitial disease in RA is linked to 

cigarette smoking, the impact of smoking on RA is still 

unproven. (2). Smokers are more common RF positive 

than non-smokers. The quantitative level of RF is 

higher than in non-smokers. Increasing RF levels are in 

correlation with a longer period of smoking (3). There is 

a correlation between smoking and X-ray changes. The 

possibility of development of RA is twice higher than in 

non-smokers. Risk for RA in ex-smokers is lower than 

in smokers, but it is higher than in individuals who 

never smoked. (3). Smoking decrease the estrogen 

level, thats why devolepment of RA is higher in women. 

(3). Female who smoke >20years have 39% higher risk 

to develop RA and 49% seropositive RA (4). ESR raise 

more in smokers (9.0±2.0) than in non-smokers 

(4.0±1.0), but without statisticall significance (p>0,05) 

(5). The CRP is increased in bacterial infections, 

cystitis, bronchitis, trauma, operations, infarctus 

myocardii, tuberculosis and sarcoidosis. Smoking 

increases the CRP (6). RF directly correlate with 

smoking duration (7). Anti-CCP antibodies in smokers 

is significantly raised (8). Smoking and HLA–DR gens 

in RF positive and anti-CCP antibodies are in 

relationship as well (9). Smoking affect X-ray changes 

in joints (10). There is a linear correlation between 

smoking and X-ray changes in RA. Smoking is linked to 

radiographic changes (11). Anti CCP antibodies are 

significantly expressed in smokers than in non-

smokers. The compliance and treatments of RA 

smokers is rather difficult than of non-smokers.  

Despite the fact that in our study there was no 

statistical significancy in Se, CRP and RF among two 

groups, the actual disease RA activity was still higher in 
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smokers than in RA non-smokers. This slight activity 

and significant anti-CCP titer had a great impact on the 

clinical outcome whereas smokers turned into RA 

stage III from stage II, while RA non-smokers 

developed mainly RA stage II.  

Limitation of this study exist in the rather small 

number of RA patients. Large size prospective 

epidemiological study should provide more dispensary 

data.  

CONCLUSION 

Our findings showed that 38% of RA patients 

smoke. Female are 3 times more affected by RA 

regardless of cigarette smoking. All inflammatory 

markers were increased in both groups, but more 

elevated in smoker's group. Cigarette smokers 

developed RA earlier than smokers, but without 

significant difference. ESR was increased in RA, but 

without significant difference between two groups. CRP 

was increased in RA, but without significant difference 

between two groups. RF was increased in RA, but 

without significant difference between two groups. Anti-

CCP antibody was increased in both groups with the 

statistical significance in a smokers compared to non-

smokers. Cigarette smokers have developed more RA 

stage III, while non-smokers have developed more RA 

stage II based on X-ray.  
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Table 7: RA Stages in Smokers vs Non-Smokers 
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