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Abstract
AIM: To analyze sex differences in adverse drug reac-
tions (ADR) to the immune suppressive medication in 
inflammatory bowel disease (IBD) patients.

METHODS: All IBD patients attending the IBD outpa-
tient clinic of a referral hospital were identified through 
the electronic diagnosis registration system. The elec-
tronic medical records of IBD patients were reviewed 
and the files of those patients who have used immune 
suppressive therapy for IBD, i.e., thiopurines, metho-
trexate, cyclosporine, tacrolimus and anti-tumor necro-
sis factor agents (anti-TNF); infliximab (IFX), adalimum-
ab (ADA) and/or certolizumab, were further analyzed. 
The reported ADR to immune suppressive drugs were 
noted. The general definition of ADR used in clinical 
practice comprised the occurrence of the ADR in the 
temporal relationship with its disappearance upon dis-
continuation of the medication. Patients for whom the 
required information on drug use and ADR was not 

available in the electronic medical record and patients 
with only one registered contact and no further follow-
up at the outpatient clinic were excluded. The differ-
ence in the incidence and type of ADR between male 
and female IBD patients were analyzed statistically by 
χ 2 test.

RESULTS: In total, 1009 IBD patients were identified 
in the electronic diagnosis registration system. Out of 
these 1009 patients, 843 patients were eligible for fur-
ther analysis. There were 386 males (46%), mean age 
42 years (range: 16-87 years) with a mean duration of 
the disease of 14 years (range: 0-54 years); 578 pa-
tients with Crohn’s disease, 244 with ulcerative colitis 
and 21 with unclassified colitis. Seventy percent (586 
pts) of patients used any kind of immune suppressive 
agents at a certain point of the disease course, the 
majority of the patients (546 pts, 65%) used thiopu-
rines, 176 pts (21%) methotrexate, 46 pts (5%) cy-
closporine and one patient tacrolimus. One third (240 
pts, 28%) of patients were treated with anti-TNF, the 
majority of patients (227 pts, 27%) used IFX, 99 (12%) 
used ADA and five patients certolizumab. There were 
no differences between male and female patients in 
the use of immune suppressive agents. With regards 
to ADR, no differences between males and females 
were observed in the incidence of ADR to thiopurines, 
methotrexate and cyclosporine. Among 77 pts who 
developed ADR to one or more anti-TNF agents, sig-
nificantly more females (54 pts, 39% of all anti-TNF 
treated women) than males (23 pts, 23% of all anti-
TNF treated men) experienced ADR to an anti-TNF 
agent [P  = 0.011; odds ratio (OR) 2.2, 95%CI 1.2-3.8]. 
The most frequent ADR to both anti-TNF agents, IFX 
and ADA, were allergic reactions (15% of all IFX users 
and 7% of all patients treated with ADA) and for both 
agents a significantly higher rate of allergic reactions 
in females compared with males was observed. As a 
result of ADR, 36 patients (15% of all patients using 
anti-TNF) stopped the treatment, with significantly 
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higher stopping rate among females (27 females, 19% 
vs  9 males, 9%, P  = 0.024). 

CONCLUSION: Treatment with anti-TNF antibodies is 
accompanied by sexual dimorphic profile of ADR with 
female patients being more at risk for allergic reactions 
and subsequent discontinuation of the treatment.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
The existence of  a sex dimorphic profile of  adverse drug 
reactions (ADR) has been increasingly recognized in re-
cent years. Several studies on various therapeutics pointed 
to differences between sexes in the incidence as well as 
character of  ADR. In general, females seem to be more 
at risk for ADR to various medication, 70% of  drug users 
with ADR in a large cohort of  2367 patients being wom-
en[1]. In addition to this generally increased risk of  ADR, 
female patients also differ from males in terms of  types 
of  ADR to a range of  medication such as antiarrhythmics, 
antipsychotics, anti-retroviral drugs, and analgesics[2,3]. 

A limited number of  small size studies performed in 
the field of  auto-immune diseases and transplant medi-
cine suggested existence of  a sexual dimorphic profile 
of  ADR to immunosuppressive medication, but this has 
not been studied in depth. Male sex has been reported 
as a risk factor for nodular regenerative hyperplasia in 
inflammatory bowel disease (IBD) patients treated with 
azathioprine[4]. In rheumatoid arthritis patients’ popula-
tion, males have been shown to be more at risk than 
females for methotrexate-associated interstitial pneumo-
nia[5] and to bacterial pneumonia complicating treatment 
with infliximab (IFX)[6]. For females, a higher incidence 
of  azathioprine-related alopecia has been reported in 
transplant recipients[7]. In a pediatric population of  
Crohn’s disease (CD) patients, female sex was one of  the 
risk factors for infusion reactions to anti-tumor necrosis 
factor (anti-TNF) treatment[8] and in an adult population 
of  ankylosing spondylitis patients, females were more at 

risk of  discontinuation of  anti-TNF agents[9].
The sexual dimorphism of  the immune responses is 

a generally accepted concept that has been studied pre-
dominantly in the context of  the female predominance 
in autoimmune disorders[10] with the most important 
factor determining this dimorphism being the immuno-
modulatory properties of  sex hormones. Considering 
these differences between the two sexes in basic immune 
reactions, further modulation of  immune response by the 
immunosuppressive medication might have sex-specific 
consequences, including the quantitative and qualitative 
differences in ADR to these agents.

The limitations resulting from ADR for further thera-
peutic strategy in patients with chronic inflammatory 
conditions such as IBD are important. The ADR occur-
ring in up to 20% of  IBD patients using immune sup-
pressive and anti-TNF agents[11,12] represent an important 
factor leading to the modulation or discontinuation of  
effective treatment. The thorough understanding of  the 
underlying mechanism of  ADR to these drugs, includ-
ing the sex-related differences would help optimizing the 
therapy in these patients.

Therefore, in the present study we aimed to specifi-
cally determine the difference between male and female 
IBD patients in the occurrence and type of  ADR to 
commonly used immunosuppressive agents, including 
‘classical’ immune suppressive medication, i.e., thiopu-
rines and methotrexate, as well as anti-TNF agents. 

MATERIALS AND METHODS
Patients
All IBD patients attending the outpatient clinic of  the 
Department of  Gastroenterology and Hepatology of  the 
Erasmus MC as of  January 2009 were identified through 
the electronic diagnosis registration system. The medi-
cal records were reviewed with emphasis on details of  
drug treatment. Reported ADR to immune suppressive 
medication used for IBD were noted. Patients for whom 
the required information on drug use and ADR was not 
available in the electronic medical record and patients 
with only one registered contact and no further follow-up 
at the outpatient clinic were excluded. 

Definition of ADR
All ADRs designated as such by the treating physician in 
the medical record were registered. The general definition 
of  ADR used in clinical practice comprised the occur-
rence of  the ADR in the temporal relationship with its 
disappearance upon discontinuation of  the medication. 
In case of  doubt about other concomitant factors con-
tributing to the ADR a positive re-challenge was consid-
ered to be necessary for the event to be definitely catego-
rized as ADR. 

The ADR to immunosuppressive agents were di-
vided into the following categories according to the type 
of  symptom/event: gastro-intestinal, arthralgia and/or 
myalgia, cutaneous, infectious, malignancy, myelosuppre-
sion, hepatotoxicity, or pancreatitis. In case of  anti-TNF 

6968 December 21, 2012|Volume 18|Issue 47|WJG|www.wjgnet.com

Zelinkova Z et al . Sex-dimorphic adverse drug reactions to anti-TNF



agents, additional categories of  allergic reactions, lupus-
like syndrome, and injection-site reactions were used. 

Gastro-intestinal ADR comprised abdominal pain 
recognized by the patient as different from the IBD-relat-
ed pain, diarrhea, nausea, and vomiting. Cutaneous ADR 
were defined as any kind of  reported skin abnormality 
that occurred in temporal relationship with the treatment 
and resolved after cessation of  the medication. Remittent 
or opportunistic infections occurring during the immu-
nosuppressive treatment were noted as infectious ADR. 
For malignancies, any malignancy that was revealed dur-
ing the use of  the treatment was categorized as ADR. 

Myelosuppression was defined as leucopenia (leuco-
cytes count < 4.0 × 109/L), and/or anemia (hemoglobin 
level < 8.5 mmol/L for males and < 7.5 mmol/L for fe-
males) and/or thrombocytopenia (thrombocytes count < 
1.5 × 1011/L). To categorize abnormal liver tests as hepa-
totoxic ADR, the increase of  liver tests above 2 times up-
per normal value and absence of  other causes, i.e., viral 
or autoimmune were required. Drug-induced pancreatitis 
was defined as a new abdominal pain and hyperamylas-
emia occurring during the treatment.

Any of  the following symptoms occurring during 
or within one day after infusion alone or in combina-
tion were considered as allergic reactions: skin reactions, 
dyspnoea, chest pain, low blood pressure, angioedema, 
fever and/or chills. Dyspnoea, skin abnormalities and 
arthralgia/myalgia occurring later than two days after 
infusion were categorized separately as potential delayed 
allergic reactions. Any motoric or sensoric loss, pares-
thesia and/or seizures were categorized as neurological 
ADR. Lupus-like syndrome diagnosis was characterized 
as the combination of  arthritis and/or flu-like symptoms 
or fever and presence of  anti-nuclear and or anti-double 
strand DNA antibodies. Injection site reactions (appli-

cable for adalimumab-ADA) were defined as pain or local 
skin reaction after injection. 

Non-specific ADR which could not be categorized 
according to these criteria were analyzed together and are 
further referred as others.

Demographic characteristics and the use of medication
In total, 1009 IBD patients were identified in the elec-
tronic diagnosis registration system. Out of  these 1009 
patients, 843 patients were eligible for analysis according 
to the exclusion criteria stated in the methods part. There 
were 386 males (46%), mean age 42 years (range: 16-87 
years) with a mean duration of  the disease of  14 years 
(range: 0-54 years); 578 patients with CD, 244 with ulcer-
ative colitis and 21 with unclassified colitis. There were 
no differences between male and female patients with 
regard to age and disease duration; significantly more 
males suffered from ulcerative colitis (141 pts, 58% of  all 
ulcerative colitis patients).

Seventy percent (586 pts) of  patients used any kind 
of  immunosuppressive agents during the disease course, 
the majority of  the patients (546 pts, 65%) used thiopu-
rines, 176 pts (21%) methotrexate, 46 pts (5%) cyclospo-
rine and one patient tacrolimus. No differences between 
male and female patients were observed with regard to 
the frequency of  use of  immunosuppressive agents in 
general or of  particular agent.

One third (240 pts, 28%) of  patients were treated 
with anti-TNF, the majority of  patients (227 pts, 27%) 
used IFX, 99 (12%) ADA and five patients certolizumab. 
There were no sex-related differences in the use of  anti-
TNF agents (Table 1).

Statistical analysis
The sex-related differences in categorical variable were 
analyzed statistically using two-sided χ 2 testing, for con-
tinuous variables a two-sided independent t-test was used. 
P-values < 0.05 were considered significant. The analysis 
was performed using SPSS PASW 17 software.

RESULTS
ADR to immune suppressive agents
In total 278 patients experienced ADR to immunosup-
pressive agents; of  which 155 patients to thiopurines 
(28% of  all thiopurine-treated patients), 44 to metho-
trexate (25%), 2 (4%) to cyclosporine, and 77 pts (32%) 
developed ADR to one or more anti-TNF agents. As the 
age may represent an important factor influencing the 
development of  ADR, a subanalysis was performed to 
compare the mean age between the groups of  patients 
with and without ADR to immune suppressive agents 
and to anti-TNF agents. The mean age between the pa-
tients with and without ADR did not differ neither in the 
groups with ADR to immune suppressive agents (mean 
± SEM, 41 ± 1 years in the group with ADR vs 40 ± 0.7 
years in the group without ADR; P = 0.76) nor in the 
group with ADR to anti-TNF (mean ± SEM, 37 ± 1.5 
years in the group with ADR vs 40 ± 1 year in the group 
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Table 1  Demographic characteristics and the use of 
medication (n  = 843)

Males1 n  (%) Females1 P  value2

Males/females (%males) 386 (46) 457
Age (mean, range), yr        43 (16-87)   42 (18-87) 0.138
Duration of the disease 
(mean, range)

     14 (0-48) 14 (0-54) 0.168

CD/UC/unclassified 233 (40)/141 (58)
/12 (57)

345/103/9 < 0.0001

Immunosuppressive 
agents

265 (45) 321 0.652

   Thiopurines 247 (45) 299 0.665
   Methotrexate   73 (42) 103 0.203
   Cyclosporine   26 (57)   20 0.170
   Tacrolimus 0     1
Anti-TNF 101 (42) 139 0.193
   Infliximab   93 (41) 134 0.102
   Adalimumab   39 (41)   60 0.328
   Certolizumab     1 (20)     4 0.401

1For each categorical variable number and percentage of males within the 
group is displayed; 2P values for test of the sex-related differences; two-
sided χ 2 test for categorical variables and t-test for continuous variables. 
Anti-TNF: Anti-tumor necrosis factor agents; CD: Crohn’s disease; UC: 
Ulcerative colitis. 
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patients experienced an ADR, one developed pseudo-
membraneus colitis following treatment but she was also 
treated with systemic steroids. The second patient had a 
cutaneous reaction to cyclosporine.

Among 77 pts who developed ADR to one or more 
anti-TNF agents, significantly more females (54 pts, 39% 
of  all anti-TNF treated women) than males (23 pts, 23% 
of  all anti-TNF treated men) experienced ADR to an 
anti-TNF agent [P = 0.011; odds ratio (OR) 2.2, 95%CI 
1.2-3.8] (Figure 1C). In the subanalysis of  respective anti-
TNF agents, significantly more females (51 pts, 38% of  
all IFX-treated women) than males (20 pts, 22% of  all 
IFX-treated men) suffered from ADR to IFX (P = 0.009; 
OR 2.2, 95%CI 1.2-4.1) (Figure 1D). Relatively more fe-
males than males experienced ADR to ADA (16 females; 
28% vs 6 males; 15%), this difference was not significant 
though (P = 0.216) Figure 1D. 

The most frequent ADR to both IFX and ADA were 
allergic reactions (15% of  all IFX users and 7% of  all 
patients treated with ADA) and for both agents a signifi-
cantly higher rate of  allergic reactions in females com-

without ADR to anti-TNF; P = 0.79). 
Overall, there were no significant differences in the 

frequencies of  the ADR to immune suppressive agents 
between males and females. In total, 27% of  males (71 
pts) experienced ADR to any kind of  immune suppres-
sive agent compared to 34% of  females (108 pts; P = 
0.087), (Figure 1A). 

Among thiopurines users, 26% of  males (63 pts) and 
31% of  females (92 pts) suffered from ADR to thiopu-
rines (P = 0.183; Figure 1B). The most frequent ADR to 
thiopurines were myelosuppression, hepatotoxicity (both 
in 33 pts, 6%) and gastro-intestinal ADR (23 pts, 4%), 
(Table 2). No differences between male and female pa-
tients were observed with regard to specific type of  ADR 
to thiopurines. 

In the group of  patients treated with methotrexate, 
27% (20 pts) of  males and 23% (24 pts) of  females expe-
rienced ADR (P = 0.597; Figure 1B). The most frequent 
ADR to methotrexate were hepatotoxicity and gastro-
intestinal ADR (both in 10 pts, 6%) (Table 2). 

Out of  46 pts treated with cyclosporine, two female 
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Figure 1  Relative percentages of male and female patients experiencing adverse drug reactions to “classical” immune suppressive agents (thiopurines, 
methotrexate, cyclosporine and tacrolimus) and anti-tumor necrosis factor agents. A: Adverse drug reactions (ADR) to immune suppressive agents in general; B: 
ADR to respective immunosuppressive agents; C: ADR to anti-tumor necrosis factor agents (anti-TNF) in general; D: ADR to respective anti-TNF agents. 1Two-sided 
χ 2 test. Black bars: ADR present; Gray bars: No ADR. 
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Table 3  Types of adverse drug reactions to respective anti-tumor necrosis factor agents in 
general and stratified by sex  n  (%)
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pared with males was observed (Table 3). There were no 
other sex-specific ADR observed to anti-TNF agents.

Of  77 patients experiencing ADR to an anti-TNF 
agent, 36 pts stopped the treatment (47%; overall discon-
tinuation rate 15%), 27 pts (35%) switched to another 
anti-TNF agent, and 14 pts (18%) continued the treat-
ment. As a result of  ADR, 27 females (19% of  all anti-
TNF-treated women) stopped the treatment compared 
with 9 males (9% of  all anti-TNF-treated men; P = 0.024). 
Furthermore, significantly higher proportion of  females 
(21 pts, 15% of  all anti-TNF-treated women) switched 
to another anti-TNF agents compared with males (6 pts, 
6% of  all anti-TNF-treated men; P = 0.026) significantly 
more frequently than males. 

In the subanalysis of  the influence of  disease type and 
the use of  immune suppression as a co-medication with 
anti-TNF treatment, no differences were found between 
the group of  patients with ADR to anti-TNF compared 
with patients without ADR. Overall, 138 patients (58%) 
were on the combo therapy. Out of  these 138 patients, 
43 patients (31%) developed ADR to anti-TNF vs 34 pa-
tients (33%) with ADR from the group not using combo 
therapy (P = 0.78).

DISCUSSION
In this large retrospective study, we studied sex differ-
ences in the frequency and types of  ADR to immune 
suppressive medication in IBD patients. In contrast to 
thiopurines and methotrexate with similar rates of  ADR 
in both sexes, we observed a sex dimorphic profile of  
ADR to anti-TNF agents with higher frequency of  ADR 
among female IBD patients compared with male pa-
tients. With regard to particular types of  ADRs, females 
experienced more often allergic reactions to the most 
frequently used anti-TNF agents, IFX and ADA. In addi-
tion, these ADR have led to discontinuation of  treatment 
more frequently in females than males, thus substantially 
limiting the long term use of  anti-TNF agents by female 
patients.

The landmark randomized controlled trials on IFX 
and ADA efficacy and safety did not reveal sex dimor-
phic profile of  ADR to anti-TNF agents[13-17]. However, 
the design of  these studies with rather short follow-up 
might underestimate the overall incidence of  ADR and 
immune-mediated ADR occurring at long term in par-
ticular. This would subsequently limit the sample size to 
study specific risk factors for the development of  ADR. 

Table 2  Categories of adverse drug reactions to immunosuppressive agents in general and 
stratified by sex  n  (%)

Thiopurines Thiopurines1,2 Methotrexate Methotrexate1,2

Myelosuppression 33 (6) 12 (36) NA NA
Hepatotoxicity 33 (6) 19 (58) 10 (6) 6 (60)
Pancreatitis 10 (2)   2 (20) NA NA
Gastro-intestinal side-effects 23 (4)   8 (35) 10 (6) 6 (60)
Arthralgia and/or myalgia 11 (2)   5 (45)   2 (1) 1 (50)
Cutaneous side-effects 10 (2)   4 (40)   3 (2)   3 (100)
Infectious   6 (1)   3 (50)   2 (1) 1 (50)
Others3 23 (4)   7 (30) 13 (7) 2 (15)
Not specified4   6 (1)   3 (50)   4 (2) 1 (25)

1No significant difference observed between males and females for none of the ADRs as tested with two-
sided χ 2 test2 Number and percentage of males in the group of patients with adverse drug reactions (ADR) to 
thiopurines; 3Number of all the people treated with the medicine; 4Headache, paresthesia, hair loss, fatigue, 
emotional instability, malaise; specific for methotrexate-injection site reaction. NA: Not available. 

Infliximab1 Infliximab2,3 P  value2 Adalimumab Adalimumab2,3 P  value2

Allergic reaction   33 (15) 7 (21)   0.045 7 (7) 0   0.039
Cutaneous SE   9 (4) 5 (56)   0.492 3 (3)   3 (100)   0.064
Neurological SE      4 (1.8) 0   0.146 2 (2) 0   0.512
Dyspnoea      4 (1.8) 0   0.146 1 (1) 0 1.00
Arthralgia and/or myalgia 11 (5) 4 (45) 1.00 3 (3) 1 (33) 1.00
Injection site reactions4 NA NA 3 (3) 1 (33) 1.00
Infectious SE 0 0 3 (3) 1 (33) 1.00
Malignancy     16 (0.4) 16 (100) 0.41 0 0
Lupus-like      1 (0.4) 0 0 0
Others5      8 (3.5) 2 (25)   0.476 0 0

1Number of all the people treated with the medicine; 2Two-sided χ 2 test to compare the differences in the 
frequencies of specific adverse drug reaction between males and females; 3Number of males; 4In case of 
adalimumab; 5Abdominal pain, hair loss, fatigue, malaise, emotional instability; 6Testis carcinoma. NA: Not 
available. 
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Another source of  information on ADR, the safety reg-
istry with inclusion of  patients being at the physicians’ 
discretion are difficult to interpret with regard to sex dif-
ferences in ADR incidence due to the possible selection 
bias and also a rather short follow-up[18]. Interestingly, in 
a large retrospective, real-life study on long-term safety 
of  IFX for the treatment of  IBD, female sex was shown 
to be an independent risk factor for the development of  
hypersensitivity reactions and dermatological ADR to 
IFX[12]. In addition, one small size study with pediatric 
CD patients determined female sex as one of  the risk 
factors for infusion reactions[8]. Thus, our results, in line 
with previous reports, suggest that female IBD patients 
are at specific risk for hypersensitivity reactions to mono-
clonal anti-TNF antibodies.

For each drug group with sex dimorphic ADR pro-
file specific considerations for underlying mechanisms 
are applicable. The basic pharmacokinetic differences 
between the genders were at first considered to cause the 
predominance of  ADR to some drugs in females, but 
over the past years, it became evident that sex hormones 
interacted with the particular drugs’ metabolism and 
mechanisms of  action[3]. The sex hormones greatly influ-
ence the immune responses which might also account for 
the sex differences in ADR to immune system modulat-
ing therapy. However, in the present study, only biological 
anti-TNF agents and no other immunosuppressive treat-
ment showed a specific ADR sex dimorphic profile. In 
addition, the particular ADR presenting more frequently 
in females were hypersensitivity reactions, suggesting a 
female-specific immunogenic potential related to biologi-
cal therapy.

ADR to monoclonal anti-TNF antibodies have been 
shown to be related to the development of  antibodies 
against these agents. Anti-infliximab as well anti-adalim-
umab antibodies are found in the sera of  patients with 
loss of  response and/or ADR to IFX or ADA[19-23], sug-
gesting thus the humoral immune response as underlying 
mechanism of  IFX- and ADA- related immunogenicity. 
Interestingly, some studies analyzing the sex differences 
in the humoral response to vaccinations showed higher 
antibody titers in females[24,25] and more local and sys-
temic adverse reactions to influenza and rubella vaccines 
have been observed in women compared with men[26,27]. 
The underlying mechanism of  these sex differences in 
humoral immune response in general is not elucidated 
thus far, but taken all these observational data together, it 
is tempting to speculate that the use of  monoclonal an-
tibodies against TNF-α might result in higher anti-anti-
TNF antibodies formation rate in female patients which 
in turn would lead to the female-specific higher incidence 
of  immune-mediated ADR. 

This immunogenic potential of  anti-TNF agents 
resulting in ADR has important consequences for the 
management of  IBD patients using these drugs. In this 
study, up to 50% of  patients experiencing ADR discon-
tinued the treatment, with the overall discontinuation rate 
of  all patients using anti-TNF agents being 15%. There 

are thus considerable potential limitations of  long term 
use of  these otherwise effective drugs. Understanding the 
underlying mechanisms, one of  which might be female-
specific immunogenicity would subsequently help to 
identify patients at risk and modify the therapeutic strat-
egy accordingly. 

To our knowledge, this is the first report studying the 
sex differences in ADR profile to immunosuppressive 
medication in a large cohort of  patients with immune-
mediated disease. The main limitation of  our study is its 
retrospective design in which reporting bias of  ADR is 
inevitable due to the lack of  a standardized protocol that 
would ensure a meticulous screening of  every treated pa-
tient in a prospective study design. This might particularly 
affect a study dealing with sex-related differences due to 
the psychosocial specificities of  the two sexes in report-
ing ADRs. On the other hand, we analyzed sex-related 
ADRs profile to several immunosuppressive drugs in this 
large cohort. We found the sex dimorphism specifically 
applying only for anti-TNF agents and no other medica-
tion which would be the case if  this reporting bias ensu-
ing from retrospective design was substantially to modify 
the findings. 

In conclusion, female IBD patients are at increased 
risk of  hypersensitivity reactions to anti-TNF agents 
compared with males. These ADR have important clini-
cal consequences as they lead to the discontinuation of  
the treatment in half  of  the patients experiencing these 
reactions. Further research, with a specific consideration 
of  sex dimorphism of  the immunogenic potential of  
anti-TNF agents is warranted in order to improve the 
clinical management of  patients at risk for ADR.

COMMENTS
Background
Adverse drug reactions (ADR) to immune suppressive agents used for 
inflammatory bowel disease (IBD) limit the treatment in up to 20% of patients. 
For various drugs, sex dimorphic profile of ADR has been documented but this 
has not been studied in depth in case of immune suppressive medication.
Research frontiers
Sex has great impact on the various physiological and pathophysiological 
processes including pharmacokinetics and pharmacodynamics. The immune 
responses differ between men and women and therefore, it is presumable that 
the response to immune suppressive treatment may have specific profile in 
male and female patients. This could specifically apply for the ADR that are 
immune-mediated, such as the reactions to biological therapy. With the cur-
rent situation of immunogenicity of biologicals being the main limitation of this 
otherwise effective therapy, identifying patients with high immunogenic potential 
is one of the possible strategies to enhance the overall success of anti-tumor 
necrosis factor agents (anti-TNF) therapy.
Innovations and breakthroughs
In the present study, authors show that female IBD patients are more at risk for 
allergic reactions to infliximab and adalimumab compared with male patients. 
This sex-dimorphic profile of ADR seems to be specific to biological therapy and 
not a general feature of immune suppressive medication since no sex-specific 
ADR to thiopurines and methotrexate were observed. This increased risk for 
ADR to biological has been reported previously in small sample size studies of 
patients with various immune-mediated conditions but has not been studied as 
a particular phenomenon in IBD patients. 
Applications
The described phenomenon of increased immunogenic potential of anti-TNF 
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agents in females compared to males has important consequences for the 
management of IBD patients using these drugs. In this study, up to 50% of pa-
tients experiencing ADR to anti-TNF discontinued the treatment, with the overall 
discontinuation rate of all patients using anti-TNF agents being 15%. There are 
thus considerable potential limitations of long term use of these otherwise effec-
tive drugs. Understanding the underlying mechanisms, one of which might be 
female-specific immunogenicity would subsequently help to identify patients at 
risk and modify the therapeutic strategy accordingly. 
Peer review
This retrospective study in a cohort of 843 patients is aimed to specifically de-
termine the difference between male and female IBD patients in the occurrence 
and type of ADR related to immunosuppressive agents (thiopurines, methotrex-
ate, cyclosporine, tacrolimus), and anti-TNF agents (infliximab, adalimumab, 
certolizumab). The results indicate that IBD women are at increased risk for 
allergic reactions in the course of anti-TNF treatment.
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