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ABSTRACT

INTRODUCTION In Poland, anti—tumor necrosis factor (TNF) therapy for Crohn disease (CD) is reimbursed
in inflammatory disease (CD activity index [CDAI] >300 points) or perianal disease, in cases where
conventional treatment has failed.

0BJECTIVES We assessed patients receiving TNF inhibitors to establish how limited access to the therapy
influences the selection of the population for treatment.

PATIENTS AND METHODS Consecutive adult patients with CD starting infliximab or adalimumab in
the years 2014 to 2015 were included in the study. Age at symptom onset and diagnosis of CD, disease
location and behavior, previous treatment, CDAI, and body mass index (BMI) were evaluated. Subse-
quently, the age and sex of all patients with CD on anti-TNF therapy reimbursed by the Polish National
Health Fund were analyzed.

RESULTS Among 256 patients, there were 113 women (44.1%) and 143 men (55.9%). The median time
from diagnosis to enroliment was longer in women than in men (9 years vs 5.5 years; P = 0.02), and
the proportion of women receiving TNF inhibitors for 5 years or less since diagnosis was lower than
that of men (42.5% vs 57.7%; P = 0.017). Disease locations, behavior, and CDAI were similar between
the groups, while the median BMI was lower in women than in men (20.6 kg/m? vs 22.6 kg/m?; P = 0.01).
In Poland in general, in the years 2010 to 2015, TNF inhibitors for CD were taken by fewer women than
men (2208 vs 4789; 46%; 95% confidence interval, 45-48). The median age of treated women was 29
years and that of men—27 years (P <0.001).

concLusions Compared with their male counterparts, women with CD receive TNF inhibitors less fre-
quently, at an older age, and following a longer disease duration. It is unknown whether this is a regional
or more widespread phenomenon.
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INTRODUCTION  Anti-tumor necrosis factor
(anti-TNF) antibodies improve the quality of
life in patients with inflammatory bowel disease
(IBD)" and likely modify the course of the disease
via mucosal healing and a reduced rate of sur-
geries.”” With an acceptable adverse event pro-
file, TNF inhibitors can be considered the safest
and most effective therapy for IBD.? The earlier
in the course of the disease the anti-TNF treat-
ment is introduced, the higher the probability of
response and long-term remission.%'’ For Crohn
disease (CD), anti-TNF treatment is recommend-
ed in patients with a moderate or severe flare-up
of luminal disease or perianal disease who are un-
responsive or intolerant to conventional therapy,
as well as a treatment of choice in extensive re-
lapsing disease."

The actual use of anti-TNF drugs depends on
country-specific reimbursement regulations
and varies significantly even within the Euro-
pean Union, with the lowest use per estimated
number of patients with IBD reported in some
Eastern European countries, including Poland.™
Since 2010, the cost of infliximab or adalimum-
ab therapy has been reimbursed by the Polish Na-
tional Health Fund (Narodowy Fundusz Zdrow-
ia [NFZ]) in patients with CD with a CD activity
index (CDAI) exceeding 300 points, or with peri-
anal fistulas, if these patients have proved resis-
tant or intolerant to conventional therapies. Un-
til recently, the maximum reimbursement period
has been 12 months, but since 2017 the biosim-
ilar infliximab has been reimbursed for up to 24
months and adalimumab—for up to 12 months.

Access to TNF inhibitors for patients with ul-
cerative colitis (UC) is even more limited, as only
the biosimilar infliximab is reimbursed for up to
12 months. The cost of the newest biologic drug
approved for IBD, the anti-a4f37 subunit integrin
antibody vedolizumab, is not reimbursed in Poland.

The aim of this paper was to evaluate the de-
mographic characteristics of a cohort of Polish
patients with CD who were started on anti-TNF
therapy. By comparing them with other cohorts
reported in the literature, we aimed to establish
how the limited access to TNF inhibitors in Po-
land influences the characteristics of the popula-
tion selected for treatment.

PATIENTS AND METHODS Patients Data an-
alyzed in this paper come from the SATIMOS
study (Safety of Anti-tumor Necrosis Factor [TNF]
Monoclonal Antibodies in Inflammatory Bow-
el Disease, NCT02066272), which is a prospec-
tive, multicenter, observational cohort study
aimed at characterizing the safety of treatment
using anti-TNF monoclonal antibodies in patients
with IBD in Poland. This study was initiated by
the Intestinal Section of the Polish Society of
Gastroenterology.

The study enrolled consecutive patients who
were started on anti-TNF treatment (infliximab
or adalimumab) due to CD, UC, or indeterminate
colitis between January 1, 2014, and December

31, 2015. The participating centers included gas-
troenterology units from both university and
non-university hospitals: 14 units providing care
for adult patients and 10 units—for pediatric
patients.

In patients who gave informed consent, the fol-
lowing data were collected in an electronic data-
base: medical history, previous treatment (ami-
nosalicylates, corticosteroids, budesonide, aza-
thioprine, 6-mercaptopurine, cyclosporine A,
methotrexate, infliximab, adalimumab, and cer-
tolizumab), previous surgery, CDAI, disease loca-
tion, indication for biological treatment, and ex-
traintestinal manifestations. During the anti-TNF
treatment, data on response to and tolerance of
the treatment were also collected at each visit.

Additionally, to validate the demographic data
collected in the prospective SATIMOS cohort,
the analysis was extended to include the retro-
spective data from the NFZ on the number, age,
and sex of all patients with CD who were eligi-
ble for treatment with TNF inhibitors according
to the reimbursement regulations in Poland in
the years from 2010 to 2015.

Data analysis The database was prepared by
the Polish software company Mednet, which is
also responsible for quality assurance and storage.
Twice a year, the records were checked for com-
pleteness and logics, with incomplete datasets be-
ing reported to the respective data-entering per-
sons, who were asked to complete missing data.

The present analysis of the data from
the SATIMOS study is limited to adult patients
with CD. The analysis of past and concomitant
therapy was based on the medication therapy
data sheet from the baseline visit.

Statistical analysis Variables were described by
reference to frequencies, medians, and interquar-
tile ranges (IQRs). The 2 test and Fisher exact
test were used to compare categorical variables.
Since continuous variables did not follow a nor-
mal distribution, the Mann-Whitney-Wilcoxon
test was used for comparisons. A P value of less
than 0.05 was considered significant. The Bon-
ferroni correction was used for multiple compar-
isons. All analyses were performed with the Sta-
ta software, version 13.1 (Stata Corporation, Col-
lege Station, Texas, United States).

Ethical considerations The Ethics Committee
of the Maria Sktodowska-Curie Memorial Can-
cer Centre and Institute of Oncology approved
the study (document no., 29/2013), and the Pol-
ish Inspector General for Personal Data Protec-
tion was informed about data collection.

RESULTS Demographic characteristics of pa-
tients receiving anti-TNF treatment in Poland
(SATIMOS study) Of the 285 patients with CD
registered in the database, 29 were excluded from
the analysis due to incomplete records. The final
sample included 256 patients (113 women [44.1%]
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TABLE 1 Clinical characteristics of patients with Crohn disease in the SATIMOS study

Women Men P value

n = 143 (55.9%)

Variable

n =113 (44.1%)

Age at symptom onset, y, median (IQR) 22 (17-31) 22.5 (18-29) 22 (17-29) 0.937
Age at diagnosis, y, median (IQR) 23(19-34) 25 (19-31) 24 (19-32) 0.820
Age at enrollment, y, median (IQR) 31 (24-44) 31(24-37) 31(24-39) 0.313
Time from symptom onset to enrollment, y, 9 (1-52) 5.5 (1-36) 7 (1-52) 0.020
median (IQR)
Time from diagnosis to enroliment, y, median (IQR) 7(3-10) 5(2-10) 5(2-10) 0.278
Disease location, % L1 35.2 255 29.8 0.275
L2 26.1 26.4 26.3
L3 38.6 48.2 43.9
Disease behavior, % B1 (inflammatory) 55.9 52.9 54.2 0.638
B2 (stricturing) 18.0 15.7 16.7
B3 (penetrating) 26.1 31.4 29.1
Perianal disease, % Yes 31.0 36.4 34.0 0.366
No 69.0 63.6 66.0
Smoking, % Past 16.7 26.8 22.4 0.199
Current 10.4 9.8 10.1
Never 729 63.4 67.6
Intestinal resection, % Yes 23.0 18.2 20.3 0.340
No 71.0 81.8 79.7
Perianal abscess drainage, % Yes 12.4 16.1 14.5 017
No 87.6 83.9 85.6
Intra-abdominal abscess Yes 35 2.1 2.7 0.703
drainage, % No 9.5 97.9 973

BMI, kg/m?, median (IQR) 20.6 (19.1-23.3) 22.6 (19.4-25.5) 21.6 (19.4-24.4) 0.010

A P value of less than 0.05 denotes significant differences. Percentages may not total 100 because of rounding.

Abbreviations: BMI, body mass index; CD, Crohn disease; IQR; interquartile range

TABLE 2 Pharmacological treatment in patients with Crohn disease in the SATIMOS study

Variable Women Men All P value
n = 113 (44.1%) n = 143 (55.9%) n = 256
Anti-TNF therapy started within 5 years of diagnosis, <5 years 42.5 51.7 50.8 0.017
% >5 years 57.5 42.3 49.2
History of biological treatment, % Yes 46.0 42.7 441 0.591
No 54.0 57.3 55.9
Current immunosuppressive therapy, % Yes 59.1 66.9 63.4 0.215
No 41.0 33.1 36.6
Indication for current anti-TNF therapy, % Luminal disease  86.5 85.0 85.7 0.731
Perianal disease  13.5 15.0 14.4
CDAI at entry to the study in patients 334.3 (305.2-372) 336 334.6 0.970
with predominant luminal disease, median (IQR) (307-385) (306-379)
Use of anti-TNF therapy in the current study, % Adalimumab 61.1 57.9 59.3 0.605
Infliximab 38.9 421 40.7

Abbreviations: CDAI, Crohn disease activity index; TNF, tumor necrosis factor; others, see TABLE 1
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and 143 men [55.9%]). Clinical characteristics of
the study groups are presented in TABLES 1 and 2.

The median age of patients at enrollment was
31 years; at development of symptoms, 22 years;
and at diagnosis, 24 years. Immunosuppressive
treatment at enrollment was taken by 63.4% of
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the patients, while 44.1% of the patients had
received anti-TNF treatment at some point in
the past.

Comparison of women and men on anti-TNF treatment
in Poland (SATIMOS study) Given the apparent



FIGURE1 Women and
men with Crohn disease
receiving tumor necrosis
factor (TNF) inhibitors
according to the decade
of life. Data are presented
as percentage of

the total population
treated.
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numerical dominance of men receiving TNF in-
hibitors for CD, we analyzed sex differences in
demographic and treatment characteristics of
the study population (TABLES 1 and 2).

The median age at inclusion into the study of
women and men was the same (31 years), and no
significant differences were observed between
the sexes in terms of age at disease presentation
or diagnosis. However, the median time from di-
agnosis to age at entry to the study was signifi-
cantly longer in women than in men, and the pro-
portion of women receiving biological treatment
within 5 years of diagnosis was significantly low-
er than that of men.

The rates of biological and immunosuppressive
treatment in the past were similar in men and
women. Moreover, there were no significant dif-
ferences in the current use of immunosuppressive
drugs, although the rate observed among men
was 7.8% higher than that in women.

Disease location and behavior, as well as indi-
cations for anti-TNF treatment, were similar in
both sexes. More women had undergone intesti-
nal resections and more men were current or for-
mer smokers, but these differences did not reach
significance. The severity of CD as measured by
the CDAI was similar in women and men, but
the median BMI at the start of treatment was sig-
nificantly lower in women than in men.

Data from the Polish National Health Fund for the years
2010t0 2015 The number of women and men in
every decade of life treated with TNF inhibitors
in the years from 2010 to 2015 is presented in
TABLE 3. Significantly more men (2581 of the to-
tal 4789 patients [54%]; 95% confidence inter-
val [CI], 52-55) than women (2208 [46%]; 95%

CI, 45-48) received anti-TNF treatment for CD.
Significantly more men in their second and third
decades of life received TNF inhibitors compared
with women. On the other hand, in the first, fifth,
sixth, and seventh decades of life, the number of
women was significantly higher than that of men.

The median age of the treated women was 29
years (IQR, 22-39 years), while that of men was
27 years (IQR, 20-35 years) (P <0.001). The pro-
portions of women and men with CD in each de-
cade of life who received TNF inhibitors, out of
the total population treated are shown in FIGURE 1.

DISCUSSION  Our study of a national cohort of
patients with CD treated with TNF inhibitors in
Poland revealed that women receive anti-TNF
therapy less often than men, at an older age, and
following a longer disease course.

The clinical course of IBD is heterogeneous
and depends on genetic, environmental, and oth-
er poorly defined factors. It is believed that all
therapeutic interventions should be individual-
ized and adapted to disease behavior and the pa-
tient’s needs.""'® Little is known about the effect
of sex on disease course and treatment strategies,
especially when biological therapy is considered.

An extensive epidemiological review showed
that the diagnosis of CD is not sex-specific.'
There have been no population studies of the in-
cidence and prevalence of CD in Poland, but ac-
cording to a study analyzing national trends as
regards hospitalization rates for IBD in the years
1991 to 1996 and 2003 to 2007, in 3 of the 11
years women were considerably more likely to
be hospitalized for CD than men, while no dif-
ference was observed for the remaining years.'
Therefore, it seems that the smaller number of
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TABLE 3 Number of women and men in each decade of life receiving
anti—tumor necrosis factor therapy in Poland in the years 2010-2015

Age group, y Women, n Men, n P value
0-10 31 20 0.035
11-20 415 632 <0.001
21-30 738 961 <0.001
31-40 526 630 0.636
41-50 267 219 <0.001
51-60 158 97 <0.001
61-70 66 17 <0.001
71-80 7 5 0.395

Because of the Bonferroni correction, a P value of less than 0.006 denotes significant

differences.
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women treated with TNF inhibitors in our study
cannot be explained by a lower prevalence of CD
in this population.

Another possible reason for the lower use of
TNF inhibitors in women with CD could be a mild-
er course of the disease, but again, the review of
the literature does not seem to confirm this hy-
pothesis. A recent study assessing sex differenc-
es among 5782 adolescents hospitalized for CD
showed that, as compared with men, women were
slightly more likely to have anemia, infection,
and mood disorders, as well as had more blood-
-product transfusions. Other therapeutic proce-
dures were performed both in men and women
with a similar frequency.'® Such sex-related dif-
ferences have not been described among adult
patients with IBD. Although sex hormones influ-
ence systemic and mucosal immunity, as well as
intestinal permeability, this is probably only re-
flected in some variations in the clinical course of
IBD during pregnancy and the menstrual cycle."”
However, it should be noted that some differenc-
es in the occurrence of extraintestinal manifesta-
tions have been described. Data from a Swiss IBD
cohort study regarding disease phenotype and its
clinical manifestations showed that female sex is
arisk factor for developing axial or peripheral in-
flammatory articular disease.' There also seems
to be a higher prevalence of eye and skin involve-
ment in women. As regards environmental factors,
there is some evidence that smoking is associated
with a higher risk of disabling CD among women,
while it has also been suggested that the use of
antibiotics and appendectomy are more closely
associated with the development of CD in wom-
en."” In summary, the course of CD would seem
to be similar in women and men, with the for-
mer manifesting a higher occurrence of several
extraintestinal manifestations. Therefore, there
are no data to justify a less aggressive treatment
in women with CD.

We analyzed the available cohort studies on
adult patients receiving TNF inhibitors to com-
pare the demographic characteristics of our cohort
with those of patients from other countries. In
a Belgian cohort of 720 patients with CD treated
with adalimumab,'® the median age at diagnosis
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was 24 years and the median disease duration
was 11 years, while the rates of previous anti-TNF
treatment and surgery for CD were 64.7% and
41%, respectively. Concomitant immunosuppres-
sive drugs were taken by 41% of patients. Com-
pared with these adalimumab-treated patients,
the Polish infliximab- or adalimumab-treated pa-
tients were younger, had a shorter disease du-
ration, and received previous anti-TNF therapy
less frequently, but were characterized by a high-
er rate of concomitant use of immunosuppres-
sive drugs. Women comprised 61% of the Bel-
gian cohort, which is 15% more than in our pop-
ulation. In a Swiss cohort of 146 patients with
CD treated with infliximab, the mean age at di-
agnosis was 27 years and the mean disease du-
ration was 9 years, also making the Swiss cohort
older than the Polish one.?’ Immunosuppressive
therapy was administered in 44% of the Swiss pa-
tients. This cohort again had a higher prevalence
of women (55%). In an older single-center cohort
of 614 infliximab-treated patients from Leuven in
Belgium,?”' the median age at diagnosis was 22.8
years and the median disease duration prior to
the first use of infliximab was 7.6 years. In this
cohort, women represented 61% of the total pop-
ulation. None of the above studies were subject
to any further sex-specific analyses.

We may thus conclude that Polish patients with
CD resemble their counterparts in Western coun-
tries in that they are selected for anti-TNF at a
similar stage of the disease, or even slightly earli-
er. A high CDAI (the cutoff level required for treat-
ment administration in Poland) is most often seen
in the early phases of CD in young people, which
may be the reason for the lower median age of
the Polish cohort. Unfortunately, Polish women
have lower chances of receiving TNF inhibitors
than Polish men, and also lower than their coun-
terparts in other countries. Except for a registry
study from the Netherlands reporting that al-
most 70% of the 131 patients with IBD treated
with biological drugs were men,?? we did not iden-
tify studies showing a lower rate of anti-TNF use
in women than in men. A recent cross-sectional
study from the United States, which included
5782 hospitalized adolescent patients with CD,
showed that the rates of using biologics were al-
most identical in women and men (16% vs 15%,
respectively).'®

Similarly, there is some evidence suggesting
sex differences in the use of thiopurines, meth-
otrexate, and calcineurin inhibitors for CD or UC.
In a large cohort of German patients with CD or
UC participating in a multicenter, prospective,
internet-based study, immunosuppressive drugs
were prescribed significantly more often among
men.?? The authors also showed that, in gener-
al, women with CD received IBD-specific medi-
cations less frequently, with the phenomenon of
no treatment in IBD also being noted more often
among female patients.?® Furthermore, in a ret-
rospective Asian cohort study, Law et al?* report-
ed a delayed use of immunosuppressive therapy



in women, particularly those younger than 40
years. Our study also revealed that immunosup-
pressive drugs are currently prescribed more of-
ten in men than in women, although the differ-
ence was not significant. Interestingly, in their
cross-sectional analysis of 1409 pediatric patients
with IBD, Lee et al?®® found no significant differ-
ences in medical therapy, including infliximab,
between girls and boys.

According to the Polish data from the NFZ,
women receiving TNF inhibitors for CD were sig-
nificantly older than men (29 years vs 27 years).
This is in line with the analysis of the SATIMOS
cohort, which showed that a significantly small-
er proportion of women received the treatment
within 5 years of CD diagnosis, as compared with
men.

One possible explanation for the observed dif-
ferences in the onset of anti-TNF therapy between
men and women is that the use of immunosup-
pressive and biological drugs is generally avoid-
ed in women of childbearing age. In our analysis,
a significantly higher number of men receiving
TNF inhibitors in the second and third decades of
life may support this hypothesis. Although TNF
inhibitors and thiopurines are generally consid-
ered safe during pregnancy (and only TNF inhib-
itors should be stopped in the third trimester),
with the risk of miscarriage and other obstetri-
cal complications rather being increased by dis-
ease activity itself as opposed to the medications
used to sustain remission, there is still a high risk
of treatment discontinuation among pregnant
women.’® Moreover, in Poland, the NFZ has de-
clared pregnancy a contraindication to biological
therapy, with reimbursement regulations provid-
ing that the therapy must be stopped in women
who become pregnant while receiving TNF inhib-
itors. This might be the reason why women are
less likely to receive biologics early in the course
of the disease.

Our data thus demonstrate an alarming trend,
given a strictly defined window of opportunity
in biological therapy in IBD, during which the
use of TNF inhibitors is the most effective and
safe.?’ Post-hoc analyses from large clinical tri-
als have shown that patients with a shorter dis-
ease duration had a better response to anti-TNF
therapy than those with a longer disease dura-
tion.® Recently, Papamichael et al'® have shown
that a shorter period between diagnosis of CD
and the start of anti-TNF therapy is associated
with long-term remission (a median period of ap-
proximately 10 years) after discontinuation of in-
fliximab on achieving clinical remission.”® Thus,
the observed delay in the anti-TNF therapy ad-
ministration in Polish women may compromise
the chances for good outcomes.

In our study, we also observed a lower me-
dian BMI in women starting anti-TNF treat-
ment as compared with men (20.6 kg/m? vs
22.6 kg/m?). This difference cannot be explained
by demographic trends alone because, according
to a recent pooled analysis of population studies

from 200 countries (including Poland), the age-
-standardized mean BMI in Polish women in 2014
was 25.8 kg/m? (95% CI, 25.1-26.5), which is
1.1 kg/m? lower than in Polish men (26.9 kg/m?;
95% CI, 26.3-27.7).28 As weight loss is one of
the key symptoms of CD activity, our results may
indicate that women have a more serious disease
than men at the start of anti-TNF therapy, which
is a novel finding. As concerns the CDAI, we did
not observe sex-related differences, but, as noted
above, the CDAI must exceed 300 points in Poland
for the treatment to be started unless the indica-
tion for treatment is refractory perianal disease.

Our study has several limitations. First,
the study sample was relatively small, as com-
pared with cohorts from other countries. However,
to our knowledge, our cohort study was the first
to describe the use of TNF inhibitors in a coun-
try with a limited access to biologics. To validate
the SATIMOS study data on the age and sex of
patients, we retrieved the NFZ data, which con-
firmed our results. Second, we did not collect data
on past pregnancies and deliveries in our female
patients, which might otherwise have helped us
explain the observed differences in therapy be-
tween women and men. Third, we lacked data on
the patients’ involvement in treatment decision
making, so we could not consider this factor in
our analysis. However, one of the possible expla-
nations for our results might be that women are
less frequently willing to give consent to a more
aggressive treatment, as compared with men.

In conclusion, we showed that women with
CD in Poland are less likely to receive TNF in-
hibitors than men, and receive them at a stage
of the disease that is already so advanced as to
possibly compromise treatment outcomes. There
have been single reports in the literature suggest-
ing that female sex might also be associated with
amore limited use of immunosuppressive and bi-
ological drugs in other countries. We do not know
whether this merely reflects a limited access to
TNF inhibitors or is associated with some other
cultural or physician- or patient-related factors.
More prospective studies are thus needed to ex-
plore this important phenomenon, with a view
to optimizing therapy outcomes in patients with
IBD regardless of sex.
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