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Different effect of smoking on genders in Crohn’s disease
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ABSTRACT

Background/Aims: Smoking is a well-established environmental risk factor in Crohn’s disease (CD). The study was 
aimed to investigate possible gender differences in the effect of smoking on the course of CD, with a special focus 
on selected immune parameters such as Th1/Th2/Th17 cytokines and regulatory T cells (Tregs).
Materials and Methods: A group of 55 adults with CD was enrolled to the study. The analysis of clinical, demo-
graphic and immunological characteristics of patients was performed according to their smoking status and gen-
der. Values were considered significant when p≤0.05.
Results: Patients who smoked, particularly females, more frequently suffered from a moderate-to-severe form of 
the disease, requiring glucocorticoid and immunosuppressive therapies. Smokers, particularly females, were also 
hospitalized and underwent surgeries more frequently than non-smokers. Cytometric analysis showed higher lev-
els of serum proinflammatory cytokines and lower levels of peripheral Tregs in female smokers and former smokers, 
comparing to males from these subgroups.
Conclusion: Presented results demonstrate that in all investigated subgroups, particularly however among current 
smokers and former smokers, female patients seemed to be more affected by CD. Females developed more severe 
form of the disease and experienced the onset earlier than men. The imbalance between pro- and anti-inflamma-
tory factors observed in CD patients was also more distinct in female smokers and former smokers, comparing to 
males, and could substantially contribute to the severity of the disease.  Exposure to smoking seems to be one of 
the environmental factors contributing to the gender differences in CD.
Keywords: Crohn’s disease, smoking, gender differences, Th1/Th2/Th17 cytokines, regulatory T cells 

INTRODUCTION
Crohn’s disease (CD) is a chronic, relapsing inflamma-
tory disease (IBD), originally defined as a disease of 
the ileum characterized by a granuloma-like immune 
pathology (1). CD involves the entire alimentary tract, 
starting from the mouth, however, in most cases can 
be detected in three locations: solely in the small intes-
tine, solely in the colon, and in both the small and the 
large bowel. The precise etiology of the disease remains 
still largely unexplained. Undoubtedly, the disease is of 
multifactorial nature, involving genetic predispositions, 
environmental factors, intestinal microbal flora and the 
immune system (2). Accumulating evidence suggest 
that CD results from the imbalance between pro- and 
anti-inflammatory agents and overactivity of Th1 cells 
(3). Some data suggest that the defect within the regu-

latory T cell compartment might be responsible for the 
imbalance (4,5). Several studies have also underlined 
the importance of nicotine smoking in pathogenesis 
of CD (6,7), although it is not a universal finding (8,9). 
Smoking has been demonstrated to have a detrimen-
tal effect on the course of the disease by many authors 
(10-13). The meta-analysis performed by Calkins yielded 
a pooled odds ratio (OR) 2.0 (1.65-2.47) in current smok-
ers and OR 1.80 (1.33-2.51) in former smokers compared 
to life-time non-smokers (14). Various reports have been 
consistent about this effect, showing that about 50% of 
CD patients are smokers (15). It also seems that smoking 
might determine disease location, with a higher preva-
lence of ileal disease and a lower prevalence of colonic 
involvement in smokers (16). This detrimental effect of 
smoking on CD might result from its strong immuno-
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modulatory capabilities (17-19). Higher prevalence of females 
in CD has been also recognized by some authors (20-22). This 
study was aimed to investigate possible gender differences in 
the effect of smoking on the course of CD, with a special focus 
on the selected immune parameters such as proinflammatory 
mediators and regulatory T cells (Tregs).

MATERIALS AND METHODS
The project was approved by the Ethics Committee at Poznan 
University of Medical Sciences. A group of 55 adults with CD 
was enrolled to the study. All patients were Caucasian. The dis-
ease had been diagnosed and confirmed by endoscopic and 
radiologic means. Disease behavior and location were deter-
mined according to the Vienna classification (23). Extraintes-
tinal manifestations (EIMs) were also identified. Only patients 
treated with conventional therapies, including 5-aminosalicy-
lates, prednisolone, budesonide, azathioprine, mercaptopu-
rine, methotrexate and antibiotics, were recruited to the study. 
Smoking status of patients was assessed based on medical his-
tory and questionnaire survey. Patients were categorized into 
three subgroups: “current smokers”, “former smokers”, and “non-
smokers”. Current smokers were defined as patients smoking 
more than 1 cigarette per day within 6 months prior to the 
diagnosis. Former smokers were defined as patients who had 
quitted smoking more than 6 months prior to the diagnosis. 
Non-smokers were considered to have never smoked. The con-
trol group was composed of 15 healthy volunteers, 9 females 
(60.0%) and six males (40.0%) with a mean age of 31.6±9.2 
years who had not been subject to any immunomodulatory 
therapies. Serum samples were cytometrically tested for con-
centrations of interleukin (IL-2), IL-4, IL-6, IL-10, tumor necrosis 
factor (TNF)-a, and interferon (IFN)-g using the Human Th1/
Th2/Th17 Cytokine Cytometric Bead Array Kit (BD Biosciences 
Pharmingen, San Diego, CA). The cytometric analysis was also 
performed to evaluate the levels of CD4+CD25+FOXP3+ regu-
latory T cells (BioLegend, San Diego, CA) in peripheral blood 
of investigated subjects. Descriptive variables are presented 
as means and medians with range, and categorical variables 
as frequencies with percentage. Frequencies were compared 
with χ2 test and means between 2 groups with the Mann-Whit-
ney test and between 3 or more groups with the Kruskal-Wallis 
test using SPSS version 15. Values were considered significant 
when p≤0.05.

RESULTS
The relation between smoking behavior and CD outcome is 
presented in Table 1. The group of CD patients included 55 
adults, 32 females (58.2%) and 23 males (41.8%) of a mean age 
of 31.8±5.8 (median: 33.0) years at diagnosis. Smoking females 
were the youngest among all subgroups (mean age: 30.8±6.4 
years; median: 30.5 years), while non-smoking males were the 
oldest at diagnosis (mean age: 34.9±3.7 years; median: 34.5 
years). In all investigated subgroups females were diagnosed 
earlier than males, however the differences were not statisti-
cally significant. A mean duration of the disease since the di-

agnosis was 2.4±1.5 (median: 2.0) years. An analysis of medical 
histories revealed that 33 patients (60.0%) in that group, 21 fe-
males (38.2%) and 12 males (21.8%), were smokers; 9 patients 
(16.4%), 4 females (7.3%) and 5 males (9.1%), were former smok-
ers; 13 patients (23.6%), 7 females (12.7%) and 6 males (10.9%), 
were non-smokers. Medical history did not show any changes 
in smoking behavior of patients since a diagnosis. 17 patients 
(30.9%) in that group had a family history of CD, mostly non-
smokers and former smokers. In all investigated subgroups of 
CD patients, the onset of disease was observed earlier in fe-
males than males (p>0.05). Analysis showed that current smok-
ers, particularly females, tended to have a more severe course 
of the disease comparing to former smokers and non-smokers. 
The highest frequency of hospitalizations during the observa-
tion was found in that subgroup (at least 2 hospitalizations: 
13; 39.4%), especially among females (8; 24.2%), as well as the 
highest frequency of surgeries (at least 2 surgeries: 9; 27.3%), 
including 6 females (18.2%). The highest rate of cases of mod-
erate-to-severe disease measured as CDAI p≤0.05. was also 
found among current smokers (13; 24.2%), 9 females (27.3%) 
and 4 males (12.1%) (p>0.05). Current smokers, particularly fe-
males, were also prescribed glucocorticoids and immunosup-
pressants more frequently than patients from other subgroups 
(p=0.05). On the contrary, the highest number of patients with 
CDAI <150 was observed among former smokers (44.0%) and 
non-smokers (30.8%), comparing to the current smokers sub-
group (9.1%; p=0.05). No statistical differences in CD location 
and behavior were found among the investigated subgroups, 
except for the presence of disease in the upper GI tract solely 
in non-smokers (23.1%; p=0.05) and rare disease behavior B3 in 
that subgroup (7.7%; p=0.05). Fewer EIMs were experienced by 
former smokers and non-smokers than current smokers.

A cytometric analysis showed significant differences in se-
rum levels of IL-2, IL-6, IL-17, TNF-a and IFN-g among pa-
tients with CD and healthy volunteers (Figure 1). The mean 
serum cytokine concentration levels in CD vs. Control group 
were, as follows: IL-2 (10.8±5.7 vs. 4.2±6.4 pg/mL; p=0.01), IL-6 
(15.2±7.7 vs. 1.1±2.3 pg/mL; p=0.00000006), IL-17 (12.3±6.1 
vs. 1.9±2.8 pg/mL; p=0.0000002), TNF-a (20.7±10.8 vs. 1.1±2.3 
pg/mL; p=0.00000006), and IFN-g (12.0±4.8 vs. 2.7±3.6 pg/
mL; p=0.0000002). No significant differences in IL-4 (4.4±7.6 
vs. 0.7±1.8 pg/mL) and IL-10 (2.1±3.2 vs. 0.7±1.9 pg/mL) se-
rum levels were observed among the investigated groups 
(p>0.05). The analysis also showed a lower percentage of 
CD4+CD25+FOXP3+ Tregs in peripheral blood of CD patients 
compared with the control group (1.7±1.0 vs. 2.4±1.4 % T cells; 
p=0.03) (Figure 2). More detailed analysis of the subgroups cat-
egorized according to smoking status did not show any signifi-
cant differences in serum concentrations of cytokines, although 
higher levels of proinflammatory mediators, namely IL-2, IL-6, 
TNF-a AND IFN-g, were found in general in former smokers, 
followed by current smokers and non-smokers (Figure 3). On 
the contrary, the highest percentage of peripheral Tregs was 
found in non-smoking patients, while the lowest percentage 
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in current smokers, although the observed differences were 
not statistically significant (Table 2). Further analysis showed 
gender differences in the investigated immune parameters in 
all subgroups of CD patients (Table 2). In general, higher lev-

els of proinflammatory cytokines were found in females in all 
subgroups comparing to males. These differences were more 
distinct among current smokers and former smokers, although 
they were not statistically significant except for IL-6 in female 
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			   Smokers (n=33)			   Former smokers (n=9)			   Non-smokers (n=13)

Charactristic	 Females	 Males	 Total	 Females	 Males	 Total	 Females	 Males	 Total

Gender n (%)	 21 (63.6%)	 12 (36.4%)	 33 (100%)	 4 (44.4%)	 5 (55.6%)	 9 (100%)	 7 (53.8%)	 6 (46.2%)	 13 (100%)

Age at diagnosis 

	 Mean (yrs±SD)	 30.8±6.4	 31.1±6.0	 30.9±6.2	 31.0±5.6	 31.8±4.4	 31.5±4.7	 34.0±5.7	 34.9±3.7	 34.4±4.7

	 Median (range) yrs	 30.5 	 29.6	 30.2	 30.3	 30.2	 30.1	 33.3	 34.5	 33.3 
		  (19.0-40.0)	 (22.1-43.2)	 (19.0-43.2)	  (26.2-37.3)	  (26.4-38.0)	  (26.2-38.0)	  (28.8-45.0)	  (30.1-41.0)	 (28.8-45.0)

	 Early onset (<40 yrs) n (%)	 20 (60.6%)	 11 (33.3%)	 31 (93.9%)	 4 (44.4%)	 5 (55.6%)	 9 (100.0%)	 6 (46.1%)	 5 (38.5%)	 11 (84.6%)

Duration of disease 

	 Mean (yrs±SD)	 2.1±1.5	 3.1±1.4	 2.5±1.5	 1.5±1.5	 3.5±1.3	 2.6±1.7	 1.6±0.9	 2.4±1.3	 2.0±1.1

	 Median (range) yrs	 2.0 (0.0-5.5)	 3.5 (0.8-5.2)	 2.0 (0.0-5.5)	 1.3 (0.0-3.3)	 3.6 (1.5-5.0)	 3.2 (0.0-5.0)	 1.4 (0.7-3.0)	 2.5 (0.6-4.0)	 1.5 (0.6-4.0)

Family history of IBD n (%)	 5 (15.1%)	 2 (6.1%)	 7 (21.2%)	 1 (11.1%)	 3 (33.3%)	 4 (44.4%)	 3 (23.1%)	 3 (23.1%)	 6 (46.2%)

Hospitalization n (%)

	 1 time	 7 (21.2%)	 5 (15.2%)	 12 (36.4%)	 1 (11.1%)	 2 (22.2%)	 3 (33.3%)	 3 (23.1%)	 4 (30.8%)	 7 (53.9%)

	 At least 2 times	 8 (24.2%)	 5 (15.2%)	 13 (39.4%)	 1 (11.1%)	 2 (22.2%)	 3 (33.3%)	 2 (15.4%)	 1 (7.7%)	 3 (23.1%)

Surgery n (%)

	 1 time	 6 (18.2%)	 4 (12.1%)	 10 (30.3%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 3 (23.1%)	 1 (7.7%)	 4 (30.8%)

	 At least 2 times	 6 (18.1%)	 3 (9.1%)	 9 (27.3%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 1 (7.7%)	 1 (7.7%)	 2 (15.4)

CD location n (%)

	 Terminal ileum	 8 (24.2%)	 4 (12.1%)	 12 (36.3%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 2 (15.4%)	 1 (7.7%)	 3 (23.1%)

	 Colon	 6 (18.2%)	 4 (12.1%)	 10 (30.3%)	 2 (22.2%)	 3 (33.3%)	 5 (55.5%)	 3 (23.1%)	 2 (15.4%)	 5 (38.5%)

	 Ileocolon	 7 (21.2%)	 4 (12.1%)	 11 (33.3%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 1 (7.7%)	 1 (7.7%)	 2 (15.4%)

	 Upper GI tract	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 1 (7.7%)	 2 (15.4%)	 3 (23.1%) * 0.04

5-ASA	 20 (60.6%)	 12 (36.4%)	 32 (97.0%)	 4 (44.4%)	 4 (44.4%)	 8 (88.9%)	 6 (46.1%)	 6 (46.1%)	 12 (92.2%)

Glucocorticoids	 18 (54.6%)	 8 (24.2%)	 26 (78.8%)	 4 (44.4%)	 2 (22.2%)	 6 (66.7%)	 7 (53.8%)	 3 (23.1%)	 10 (76.9%)

Immunosuppresants	 9 (27.3%)	 4 (12.1%)	 13 (39.4%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 1 (7.7%)	 2 (15.4%)	 2 (23.1%)

CD behavior n (%)

	 B1	 9 (27.3%)	 6 (18.2%)	 15 (45.5%)	 2 (22.2%)	 2 (22.2%)	 4 (44.4%)	 3 (23.1%)	 4 (30.8%)	 7 (53.9%)

	 B2	 2 (6.1%)	 1 (3.0%)	 3 (9.1%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 3 (23.1%)	 2 (15.4%)	 5 (38.5%)

	 B3	 10 (30.3%)	 5 (15.1%)	 15 (45.4%)	 1 (11.1%)	 2 (22.2%)	 3 (33.3%) 	 1 (7.7%)	 0 (0.0%)	 1 (7.7%) * 0.05

EIM n (%)	 8 (24.2%)	 5 (15.1%)	 13 (39.3%)	 1 (11.1%)	 0 (0.0%)	 1 (11.1%)	 2 (15.4%)	 1 (7.7%)	 3 (23.1%)

CDAI n (%)

	 <150	 1 (3.0%)	 2 (6.1%)	 3 (9.1%)	 2 (22.2%)	 2 (22.2%)	 4 (44.4%) * 0.05	 2 (15.4%)	 2 (15.4%)	 4 (30.8%) * 0.05

	 150-220	 11 (33.3%)	 6 (18.2%)	 17 (51.5%)	 1 (11.1%)	 1 (11.1%)	 2 (22.2%)	 3 (23.1%)	 2 (15.4%)	 5 (38.5%)

	 220-450	 8 (24.2%)	 4 (12.1%)	 12 (36.3%)	 1 (11.1%)	 2 (22.2%)	 3 (33.3%)	 2 (15.4%)	 2 (15.4%)	 4 (30.8%)

	 >450	 1 (3.0%)	 0 (0.0%)	 1 (3.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)	 0 (0.0%)

5-ASA: 5-aminosalicylates; B1: nonconstricturing, nonpenetrating; B2: stricturing; B3: penetrating; CD: Crohn’s disease; CDAI: Crohn’s disease Activity Index; EIM: extraintestinal manifestations; GI tract: 
gastrointestinal tract; SD: standard deviation; yrs: years

*p≤ 0.05 vs. smokers

Table 1. Characteristic of patients with Crohn’s disease according to smoking behavior (n=55)



smokers (p=0.05). Higher levels of proinflammatory cytokines 
in female smokers and former smokers were also accompanied 
by lower levels of peripheral Tregs comparing to males (p=0.05 
in smokers). 

DISCUSSION
Presented results demonstrate that smoking has a deleterious 
effect on the course of CD. Current smokers constituted the 
majority of investigated CD patients (60.0%), which is consis-
tent with other reports (14,24). Patients who smoked, particu-
larly females, more frequently suffered from a moderate-to-se-
vere form of the disease (CDAI ≥220), requiring glucocorticoid 
and immunosuppressive therapies (p=0.05). The increased 
need for immunosuppressants among smokers is supposedly 
dose-dependent, however this aspect was not analyzed in the 
study (13). Smokers, particularly females, were also hospitalized 
and underwent surgeries more frequently than non-smokers. 
Cottone et al have shown that macroscopic lesions on the il-
eal site of the anastomosis were observed 1 year after surgery 
in 70% of smokers vs. 35% of non-smokers and 27% of former 
smokers (11). However, due to the relatively short period of 
observation (mean: 2.4±1.5 yrs; median: 2.0 yrs) this effect was 
not observed in the study. The study showed that smoking was 
preferentially associated with ileal disease, and non-smoking 
with colonic disease, however the observed differences were 
not statistically significant. It is worth noting that all instances 
of disease location in the upper GI tract were found among 
non-smokers (p=0.04). Current smokers also experienced EIM 
more often than non-smokers and former smokers. 

All CD patients, particularly however former smokers and cur-
rent smokers, were also characterized by significantly higher 
levels of serum proinflammatory cytokines, such as IL-2, IL-6, 
IL-17, TNF-a and IFN-g comparing to the healthy control. This 
reflected the ongoing, more severe Th1-driven inflammatory 
processes (3). It is believed that inflammation in CD is caused by 
an IL-12-driven Th1 response, which results in the generation of 
IFN-g, the key inflammatory mediator (3). The predominance of 
Th1 response is consistent with the presence of granulomas in 
CD patients, which is a well described outcome of Th1-related 
immune response. Higher levels of proinflammatory cytokines 
in these subgroups were accompanied by lower percentages 
of peripheral Tregs, the cells responsible for maintenance of im-
mune tolerance and prevention of inflammation (4,5). The low-
er percentage of peripheral Tregs in CD might have resulted 
from the impaired function and/or homeostasis of these cells, 
which have been also implicated in the development of sev-
eral autoimmune diseases. This imbalance between pro- and 
anti-inflammatory factors observed in CD patients was more 
distinct in females than males among current smokers and for-
mer smokers and could substantially contribute to the severity 
of the disease. 

Presented results show that in all investigated subgroups, par-
ticularly however among current smokers and former smokers, 
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Figure 1. Mean concentrations of cytokines in the serum of patients with 
Crohn’s disease (CD) and healthy volunteers (CONTROL). Values are pre-
sented as mean [95% confidence coefficient]. p≤0.05 vs. Control.
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Figure 2. Mean level of CD4+CD25+FOXP3+ regulatory T cells (Tregs) in 
peripheral blood of patients with Crohn’s disease (CD) and healthy volun-
teers (CONTROL) [values shown as % T cells]. p≤0.05 vs. Control.
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Figure 3. Mean concentrations of cytokines in the serum of CD patients 
according to their smoking status (smokers vs. former smokers vs. non-
smokers). Values are presented as mean [95% confidence coefficient]. 
p≤0.05 vs. Smokers.
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female patients seemed to be more affected by CD. Females 
developed more severe form of the disease and experienced 
the onset earlier than men. This observation is consistent with 
other reports (25,26). The precise mechanism responsible for 
the gender differences in CD is however not known. Exposure 
to smoking seems to be one of the factors contributing to this 
unequal distribution among genders. It is believed that cigarette 
smoking strongly affects both cell-mediated and humoral im-
mune response, leading to both the release and inhibition of 
various pro- and anti-inflammatory mediators (27). It seems that 
the molecular mechanism at least partially responsible for im-
munomodulating capabilities of smoking involves activation of 
inhibitor of IκB kinase (IKK), fosforylation of IκB (inhibitor of nucle-
ar factor NF-κB), NF-κB nuclear translocation and histone acetyla-
tion (17,18,28). NF-κB is a key transcription factor regulating the 
expression of various proinflammatory cytokines and numerous 
studies have linked its activation to elevated cytokine expres-
sion in smokers (29). 20 other transcriptional factors regulated 
by smoking have been identified so far, including GATA, PAX5, 
Smad 3/4, AP-1, ISRE, ICSBP (30,31). There is evidence supporting 
the idea that females are more vulnerable to the immunomodu-
latory effect of smoking, and easier disrupt the normal immune 
balance, which results in significantly increased production of 
IFN-g, not accompanied by release of Th2 cytokines (32). A few 
possible explanations of this phenomenon have been proposed, 
like the negative effect of estrogen exerted on proinflammatory 
cytokine gene regulation and immune cell interactions (33) or 
differences in smoking habits among genders, since females 
use more filter cigarettes and more light cigarettes resulting in 
higher relative exposure to smoke than nicotine (34). According 
to some authors, gender differences in CD development vary 
geographically, are strongly influenced by attained age, and are 
present after the mid-second decade of life (35). This, in turn, 
leaves the possibility opened for speculations regarding other 
environmental factors that might contribute to the gender dif-
ferences in CD. Importantly, similar biological mechanism by 
which smoking interferes with the pathogenesis of CD might be 

involved in the development of different autoimmune diseases, 
such as multiple sclerosis (36), rheumatoid arthritis (37), systemic 
lupus erythematous (38), psoriasis (39) and others, particularly, 
since they are also characterized by a strong prevalence of fe-
males (40-44).

The presented study had some limitations. A retrospective na-
ture of the study may have led to a bias in the interpretation of 
data. A relatively small number of patients in investigated sub-
groups could have contributed to unexpected and/or non-sig-
nificant results. Another limitation to the study was a relatively 
short period of observation (2.4±1.5 years, median: 2.0 years), 
which might have affected the clinical findings. The analysis 
did not also cover the effect of nicotine daily dose (13), pas-
sive smoking effect (9) and oral contraceptive use (45), which 
potentially may affect the severity of the disease. 
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			   Smokers (n=33)			   Former smokers (n=9)			   Non-smokers (n=13)

Charactristic	 Females	 Males	 Total	 Females	 Males	 Total	 Females	 Males	 Total

IL-2 (mean±SD) [pg/mL]	 12.6±5.8	 8.4±6.7	 11.1±6.4	 14.5±3.9	 10.6±4.7	 12.4±4.6	 9.0±5.3	 9.4±3.9	 9.2±4.6

IL-4 (mean±SD) [pg/mL]	 1.0±2.2	 0.4±1.5	 0.8±2.0	 1.3±2.6	 1.2±2.7	 1.2±2.5	 0.7±2.0	 2.8±3.1	 1.7±2.7

IL-6 (mean±SD) [pg/mL]	 16.4±6.3	 11.3±7.9*0.05	 14.5±5.3	 17.6±12.6	 16.3±7.0	 16.9±9.1	 15.8±8.9	 15.3±8.1	 15.6±8.2

IL-10 (mean±SD) [pg/mL]	 1.6±3.1	 1.7±2.9	 1,6±3.0	 1.3±2.5	 4.0±3.8	 2.8±3.4	 2.9±3.7	 3.1±3.5	 2.9±3.5

IL-17 (mean±SD) [pg/mL]	 13.8±6.7	 11.3±6.2	 12.9±6.6	 11.5±6.8	 11.6±5.4	 11.6±5.7	 10.9±5.9	 11.5±5.6	 11.2±5.6

TNF-α (mean±SD) pg/mL]	 22.9±12.6	 17.0±10.5	 20.8±12.0	 21.3±10.7	 25.0±9.9	 23.4±9.8	 18.3±7.3	 19.2±9.3	 18.7±7.9

IFN-γ (mean±SD) [pg/mL]	 13.2±4.2	 10.6±6.0	 12.3±5.0	 12.9±5.4	 12.5±4.1	 12.7±4.4	 11.5±5.2	 10.1±4.0	 10.0±4.5

Tregs [% T cells]	 1.3±0.8	 1.8±0.9*0.05	 1.5±0.8	 1.3±1.0	 1.9±0.9	 1.7±1.1	 2.0±1.2	 1.9±1.2	 2.0±1.2

IFN: interferon; IL: interleukin; SD: standard deviation; TNF: tumor necrosis factor; Tregs: regulatory T cells

*p≤0.05 versus females

Table 2. Selected peripheral immune parameters of patients with Crohn’s disease according to smoking behavior and gender (n=55)
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