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Summary 
According to several studies, women with Crohn's disease (CD) 
had reduced fertility, which is mostly due to voluntary decisions 
and reduced ovarian reserve. In our study, we aimed to compare 
reproductive health parameters (RHP), previous pregnancy 
complications and outcomes, and ovarian reserve (OR) assessed 
by the anti-Mullerian hormone (AMH) in CD patients with healthy 
controls. In CD patients, we also compared OR according to 
disease phenotypes. Consecutive pre-menopausal women with 
CD from two IBD centers were included. The control group 
consisted of age and BMI-matched healthy controls. We used 
a questionnaire that included RHP, CD phenotype, and CD 
activity. Serum AMH was assessed by the Elecsys AMH plus 
essay. We enrolled 50 patients and 56 controls with a median 
age of 31 years. All CD patients were in clinical remission. We 
observed no difference in RHP or AMH (median 2.6 vs. 2.1 ug/l,  
p = 0.98), or the proportion of low OR (AMH<1,77, 38 vs. 
41.1 %, p=0.84). The slope of age-related decrease did not 
differ between the groups. The subgroup of CD patients after 
surgery and those older than 30 years with CD for >5years had  
a steeper decrease in AMH (slope -0.12 vs. -0.29, p = 0.04 and -
0.31 vs. -0.2, p = 0.029). In a multivariate analysis, age was the 
single independent predictor of low OR (OR=1.25). In women 
with Crohn’s disease, once the disease activity is under control, 
the reproductive health and ovarian reserve do not substantially 
differ from healthy controls.  
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Introduction 
 

Inflammatory bowel disease (IBD) is a chronic 
condition affecting the gastrointestinal tract. Its peak 
prevalence occurs in young individuals during their best 
reproductive years. It has been reported that women with 
Crohn’s disease (CD) tend to have fewer children than 
their healthy counterparts (Ďuricová et al. 2021). The 
principal reason for the observation was attributed to fear 
(Ellul et al. 2016; Tavernier et al. 2013). It has been 
confirmed that patients with inactive CD do not have 
a higher risk of adverse pregnancy outcomes or 
congenital abnormalities. However, in active CD, 
systemic inflammation and local inflammatory lesions in 
proximity to the female reproductive organs have been 
implicated in reduced fertility (Kane 2012). Nowadays, 
due to effective treatment and modern surgical 
techniques, the disease is kept in remission in the 
majority of patients (Torres et al. 2019). However, it is 
still unclear whether repeated disease flares, long-term 
therapy, and/or surgery affect the ovarian reserve, which 
reflects the quantity of remaining ovarian follicles 
(Fleming et al. 2012). The anti-Mullerian hormone has 
been introduced as a marker of ovarian reserve (OR) with 
the advantage of being independent of the menstrual 
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cycle (Jacobs et al. 2019). Some previous studies have 
reported conflicting results with AMH levels lower or not 
different between CD patients and controls (Fréour et al. 
2012, Şenateş et al. 2013). Therefore, we aimed to 
compare parameters of reproductive health and levels of 
AMH in patients with Crohn’s disease with healthy 
controls and to explore the effect of disease phenotype on 
AMH. 

 
Methods 
 

Patients from two IBD centers over one year 
(2016) with confirmed Crohn’s disease have been recruited 
to the study. Inclusion criteria for the CD group were: 
confirmed Crohn‘s disease by clinical, endoscopic, and/or 
imaging modalities, age<45 years, and signed informed 
consent form. The control group consisted of age and 
BMI-matched healthy individuals without a history of 
assisted reproduction and was recruited from the health 
care professionals. Patients and controls filled 
a questionnaire focused on their reproductive health with 
the following parameters: number of deliveries, age at 
menarche, history of the irregular menstrual cycle, 
hirsutism, preterm delivery, spontaneous or induced 
abortion, previous at-risk pregnancies, history of 
gynecological surgeries, and current intake of hormonal 
contraception. Blood samples for inflammatory markers 
and the anti-Mullerian hormone were drawn at a fasting 
state to an EDT/gel tube, centrifuged immediately 
afterward, and frozen at -20 °C. We used the Elecsys AMH 
plus Immunoassay by Roche and AMH concentration is 
given in ug/l. Although there is no consensus on normal 
AMH values, we used AMH cut-offs identified by our 
local laboratory, where the optimal ovarian reserve was 
defined as AMH>2.27, and insufficient ovarian reserve as 
AMH<0.68 ug/l. Besides, we have adopted the threshold 
for low ovarian reserve (AMH<1.77 ug/l) validated for the 
prediction of low antral follicle count by the recent 
multicenter study using the identical assay (Jacobs et al. 
2019).  

From the Crohn’s disease phenotype, we 
recorded: age at diagnosis, disease duration, weight  
(in kg), body mass index (BMI, kg/m2), waist 
circumference (cm), smoking status, and regular sports 
activities. Disease phenotype was coded according to 
Vienna classification (Age: A1-3, Localization L1-3, and 
Behavior B1-3). Disease activity was evaluated by the 
established tools: the Harvey-Bradshaw index (HBI), the 
C reactive protein, white blood cell count, stool 
calprotectin, and a short version of the quality-of-life 

questionnaire in IBD (SIBDQ). CD treatment, previous 
exposure to anti-TNF, and history of IBD surgery have 
also been recorded.  

Results of non-normally distributed data are 
given as median and 25th to 75th percentile. Comparison 
of continuous parameters or proportions was carried out 
using the Mann-Whitney test or chi-square test, 
respectively. Since AMH concentration was strongly 
associated with age, we used linear regression to compare 
the age-related decrease in AMH between CD and 
controls, and among various CD subgroups or 
phenotypes. Differences in the rate of decline were 
assessed by comparing the slopes of the curves. The 
association between AMH and disease phenotypes or 
reproductive parameters was assessed by dividing the CD 
patients into two groups according to the validated AMH 
cut-off <1.77 ug/ml. In the multivariate logistic 
regression in CD patients, we used this threshold as  
a dependent variable (low ovarian reserve) and age, 
disease location, duration, and previous surgery as 
independent variables. The statistical analysis was carried 
out using MedCalc Software Ltd. v.19, Ostend, Belgium.   

Data acquisition was approved by the local 
ethics committee of the University Hospital Bratislava 
Ruzinov. All procedures were carried out following the 
declaration of Helsinki and later amendments.  

 
Results 
 

We enrolled 50 CD patients and 56 controls. The 
median age in controls and CD patients was 31.5 vs.  
30.5 years, respectively, and did not differ between the 
groups. CD patients had lower BMI (20.6 vs. 21.5 kg/m2, 
p=0.04), higher proportion of smokers (32.7 vs. 10 %, 
p=0.006) and a lower proportion of patients practicing 
regular physical exercise (20 vs. 49 %, p=0.002).  
A comparison of baseline characteristics between the 
groups is displayed in Table 1. 

Among CD patients, 38 % had disease duration 
equal to or lower than 5 years. The fistulizing disease was 
present in 18 %, 60 % were currently treated with an anti-
TNF antagonist, 72.3 % were previously exposed to this 
treatment, and 40 % underwent IBD surgery. Overall, the 
disease activity was low with the median HBI of 1  
(IQR 0-3) and stool calprotectin of 66.5 ug/l (19-177). 

The comparison of parameters of reproductive 
health between CD patients and controls is displayed in 
Table 2. Although CD patients had a lower proportion of 
previous spontaneous abortions, at-risk pregnancies, and 
a higher proportion of induced abortion, the difference 
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did not reach statistical significance. The median AMH 
did not differ between the groups (2.6 vs. 2.1 ug/l, 
p=0.98), neither the proportion of insufficient AMH  
(12 vs. 16.1 %, p=0.55) or optimal AMH (54 vs. 48 %, 

p=0.55). The proportion of patients with low ovarian 
reserve (AMH<1.77) did not differ between the groups 
(38 vs. 41.1 %, p=0.84).  

 
 
Table 1. Summary statistics and characteristics of Crohn’s disease (CD) patients and controls 
 

 controls, n=56 CD, n=50 P a 
 median [25-75P] n (%) median [25-75P] n (%)  

Age, years 31.5 [27-40] 30.5 [27-38] 0.623 
Age at diagnosis  23 [19-28]  
Disease duration  8 [4-12]  
CD duration ≤5 years, n 
(%) 

 19 (38)  

Weight, kg 62 [55-72] 57 [52-65] 0.015 
Body mass index, kg/m2 21.5 [20.1-25.9] 20.6 [19.2-23.5] 0.043 
Waist circumference, cm 75.5 [70-83] 71.0 [68-82] 0.186 
Smoking, n (%) 5 (10) 16 (32.7) 0.007 
Sports activities, n (%) 25 (49) 10 (20) 0.002 
Disease classification*    
A1, n (%)  6 (12)  
A2, n (%)  44 (88)  
L1, n (%)  24 (48)  
L2, n (%)  9 (18)  
L3, n (%)  17 (34)  
Disease phenotype    
B1, n (%)  27 (54)  
B2, n (%)  14 (28)  
B3, n (%)  9 (18)  
Disease activity    
Quality of life score 
(SIBDQ) 

 61 [51-67]  

Harvey-Bradshaw index  1 [0-3]  
Stool calprotectin  66.5 [19-177]  
C reactive protein, mg/l  2 [0.8-6.3]  
White blood cells, (*10.9/l)  7.7 [0.8-6.3]  
Treatment    
Steroids, n (%)  2 (4)  
Aminosalicylates, n (%)  30 (60)  
Azathioprine, %  29 (28)  
Anti-TNF alpha, %  30 (60)  
Anti-TNF alpha ever, %  34 (72.3)  
Previous IBD surgery, %  20 (40)  

 
*Vienna classification: Age of onset: A1<40, A2≥40. Localisation: L1 terminal ileum, L2 colon, L3 ileocolonic, Behavior:  
B1 inflammatory, B2 stricturizing, B3 penetrating   

 
 
A comparison of Crohn’s disease phenotype, the 

current treatment, and reproductive health parameters 
according to the AMH cut-off is displayed in Table 3. 
Patients with low ovarian reserve were significantly older 
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(39 vs. 29 years) and their CD started at higher age  
(27 vs. 22 years), but the disease duration did not differ 
between the groups. Patients with low ovarian reserve 
also had a higher proportion of colonic disease (31.6 vs. 

9.7 %), but the difference did not reach the statistical 
significance (p=0.067). Otherwise, the two groups did not 
differ in terms of disease phenotype or treatment.  

 
 

Table 2. Summary of the reproductive health parameters in women with Crohn's disease (CD) and the controls 
 

 controls, n=56 CD, n=50 P a 
 median [25-75P] n (%) median [25-75P] n (%)  

Age at menarche, years 13.0 [12-14] 13.0 [12-14] 0.18 
Irregular menstrual cycle, n (%) 18 (33.3) 14 (29.2) 0.65 
Hirsutism, n (%) 6 (11.1) 4 (8.7) 0.68 
Hormonal contraception, n (%) 8 (14.8) 7 (14.6) 0.97 
Spontaneous abortion, n (%) 5 (10) 3 (6.8) 0.58 
Induced abortion, n (%) 3 (6) 6 (13.6) 0.21 
Previous at risk pregnancies, n (%) 6 (18.8) 3 (8.3) 0.21 
Preterm labour, n (%) 2 (6.5) 3 (8.6) 0.75 
Number of deliveries 1.0 [0-2] 1.0 [0-1] 0.56 
History of gynecological surgery, n (%) 8 (15.1) 11 (23.4) 0.29 
Anti-Mullerian hormone (AMH), ug/l 2.1 [1.2-4.6] 2.61 [1.1-4.15] 0.98 
Insufficient AMH (<0.68), n (%) 9 (16.1) 6 (12) 0.548 
Optimal AMH (>2.27), n (%) 27 (48.2) 27 (54) 0.552 
Low ovarian reserve (<1.77), n (%) 23 (41.1) 19 (38) 0.843 

 
 

 
 

Fig. 1. Age related decrease in anti-Mullerian hormone 
concentration in Crohn’s disease patients (slope -0.167±0.04) 
and controls (-0.161±0.04), slope difference -0.006, p=0.92 

 
 
The slope of age-related decline of AMH did not 

differ between CD patients and controls (Fig. 1). By 
comparing the slope of age-dependent decline in AMH 
between CD patients with colonic (L2) and non-colonic 
(L1, L3) disease, we observed a steeper decline in 
patients with the colonic disease, but the difference did 
not reach statistical significance (Fig. 2, left pane). By 

comparing the slope of decline in AMH between patients 
with a penetrating disease with those with a non-
penetrating disease, we did not observe any difference 
(Fig. 2, right pane). By comparing the slope of decline in 
AMH between patients treated with anti-TNF, with those 
never exposed to anti-TNF, we did not find any 
difference (Fig. 3, left pane). By comparing the slope of 
decline in AMH between patients with previous IBD 
surgery with those who never had IBD surgery, we 
observed a significantly steeper decline in patients with 
previous surgery (Fig. 3, right pane). Finally, the slope of 
AMH decline was not different between patients with 
disease duration up to five years compared to those 
exceeding five years (Fig. 4, left pane). However, in 
patients older than 30 years in whom the disease duration 
exceeded 5 years, the decline was steeper compared to 
those with shorter disease duration (Fig. 4, right pane).  

In the multivariate analysis, age was the single 
independently associated factor of predicted low ovarian 
reserve (AMH <1.77 ug/l, OR=1.25 (95% CI 1.09-1.43 
p=0.001), but not the colonic location (OR=2.15, 
0.33-14.0), previous IBD surgery (OR=0.71, 0.16-3.17) 
and disease duration shorter than 5 years (OR=1.19, 
0.25-5.69). 
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Table 3. Characteristics of Crohn's disease (CD) and fertility parameters according to AMH 
 

 AMH≥1.77 ug/l, 
n=31 

AMH<1.77 ug/l, n=19 P value 

 median [25-75P] or n (%)  

Age, y 29.00 [25.50, 32.00] 39.00 [33.50, 42.00] <0.001 
Body mass index, kg/m2 20.20 [19.00, 21.62] 21.62 [20.47, 23.14] 0.122 
Smoking, n (%) 9 (29.0) 7 (38.9) 0.537 
Age of CD dg, y 22.00 [17.50, 25.00] 27.00 [24.00, 31.00] 0.002 
CD duration, y 8.00 [4.00, 11.00] 10.00 [4.50, 14.00] 0.217 
CD dg. <5 years, n (%) 13 (41.9) 6 (31.6) 0.556 
CD phenotype*    
B1, n (%) 17 (54.8) 10 (52.6) 1.000 
B2, n (%) 10 (32.3) 4 (21.1) 0.522 
B3, n (%) 4 (12.9) 5 (26.3) 0.273 
L1, n (%) 17 (54.8) 7 (36.8) 0.255 
L2, n (%) 3 (9.7) 6 (31.6) 0.067 
L3, n (%) 11 (35.5) 6 (31.6) 1.000 
Serum creatinine, umol/l 56.30 [50.70, 61.00] 62.10 [56.05, 65.70] 0.089 
Disease activity    
Quality of life score (SIBDQ) 59.00 [46.00, 67.00] 64.00 [52.75, 67.50] 0.398 
Harvey-Bradshaw index 2.00 [0.00, 4.50] 0.00 [0.00, 2.00] 0.115 
Stool calprotectin, ug/g 69.10 [43.23, 190.25] 64.00 [15.25, 153.00] 0.424 
C-reactive protein, mg/l 2.08 [0.92, 7.95] 2.00 [0.38, 2.80] 0.232 
White blood cells, x10.9/l 7.84 [5.97, 9.56] 6.91 [5.72, 8.82] 0.602 
Therapy 2 (6.7) 0 (0.0)  
steroids, n (%) 2 (6.7) 0 (0.0) 0.528 
aminosalicylates, n (%) 18 (58.1) 12 (63.2) 0.774 
azathioprine, n (%) 19 (61.3) 10 (52.6) 0.570 
anti-TNF alpha, n (%) 18 (58.1) 12 (63.2) 0.774 
anti-TNF alpha ever, n (%) 22 (73.3) 12 (70.6) 1.000 
IBD surgery, n (%) 12 (38.7) 8 (42.1) 1.000 
Reproductive health    
Irregular menstrual cycle,  
n (%) 

10 (32.3) 4 (23.5) 0.741 

Hirsutism, n (%) 2 (6.9) 2 (11.8) 0.619 
Spontaneous abortion, n (%) 0 (0.0) 3 (16.7) 0.062 
At-risk pregnancy, n (%) 0 (0.0) 3 (17.6) 0.095 
Preterm delivery, n (%) 1 (5.6) 2 (11.8) 0.603 
Induced abortion, n (%) 2 (7.7) 4 (22.2) 0.208 
Deliveries, n 0.00 [0.00, 1.00] 1.00 [1.00, 1.50] 0.016 
0, n (%) 18 (58.1) 4 (21.1) 0.043 
1, n (%) 9 (29.0) 10 (52.6)  
2, n (%) 4 (12.9) 5 (26.3)  
Gynecological surgery, n (%) 5 (17.2) 6 (33.3) 0.291 
Contraception, n (%) 6 (19.4) 1 (5.9) 0.396 
In-vitro fertilization, n (%) 0 (0.0) 0 (0.0) 1.000 

 
*Vienna classification: Localisation: L1 terminal ileum, L2 colon, L3 ileocolon, Behavior: B1 inflammatory, B2 stricturizing,  
B3 penetrating 
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Fig. 2. Age-related decrease in anti-Mullerian hormone concentration according to Crohn’s disease behavior. Left pane: non-colonic 
disease (solid line, slope -0.137±0.05) vs. colonic disease (dotted line, slope -0.331±0.011), slope difference -0.195±0.123, p=0.12. 
Right pane: non-fistulizing disease (solid line, slope 0.153±0.05) vs. fistulizing disease (dotted line, slope -0.184±0.1), slope 
difference 0.031±0.12, p=0.795. 

 
 

 
 

Fig. 3. Age-related decrease in AMH according to previous therapy. Left pane: never exposed to anti-TNF (solid line, slope -
0.149±0.07) vs. exposed to anti-TNF (dotted line, slope -0.161±0.05), slope difference 0.012±0.11, p=0.912. Right pane: no surgery 
(solid line, slope -0.115±0.04) vs. previous IBD surgery (dotted line, slope -0.289±0.08), slope difference 0.174±0.08, p=0.044.  

 

 
Fig. 4. Age related decrease in AMH according to Crohn’s disease duration. Left pane: ≥5 years (solid line, slope -0.172±0.06) vs. 
<5 years (dotted line, slope -0.15±0.06), slope difference -0.021±0.084, p=0.8), Right pane: only individuals older than 30 years, 
disease duration >5 years (solid line, slope -0.317±0.07) vs. disease duration <=5 years (dotted line, slope -0.09±0.06), slope 
difference -0.228±0.1, p=0.03. 
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Discussion 
 

In our study cohort, we found evidence that 
parameters of reproductive health, such as previous 
pregnancy complications and outcomes, did not differ 
between CD patients and controls. Besides, the predicted 
ovarian reserve assessed by AMH and its rate of age-
related decline did not differ between the groups. AMH 
levels were not affected by the fistulizing phenotype, nor 
an exposure or treatment with anti-TNFs. We identified 
two subgroups of CD patients in whom AMH declined 
faster with age: patients with previous IBD surgery and 
patients older than 30 years with disease duration equal or 
superior to 5 years. In a multivariate analysis, age was the 
single independent factor predicting the low ovarian 
reserve. 

The ovarian reserve assessed by the AMH in 
patients with CD has been previously reported. In the first 
study, Freour et al. (2012) have studied 50 CD patients in 
clinical remission and 163 controls recruited among 
patients with normal ovarian status according to basal and 
dynamic evaluations after human chorionic gonadotropin 
administration. The authors observed a strong age-related 
decline in both groups. Although the slope of AMH 
decline was more pronounced in CD patients, the 
difference was not statistically significant. Using  
an AMH assay (Immunotech Beckman Coulter), the 
mean AMH levels (3.12±1.2 vs. 3.12±1.7) were similar to 
our cohort (3.19±2.6 vs. 3.03±2.4). They also reported  
a higher proportion of smokers among CD patients (62 % 
vs. 32 %). AMH levels in CD patients older than 30 years 
were lower than in controls (2.2 vs. 2.97, p<0.05). The 
authors also defined a condition of “high-risk of altered 
ovarian reserve” according to the cut-off value of AMH 
inferior to 2 ug/l. Among CD patients with low AMH, 
they found a higher proportion of patients with colonic 
disease (45.8 vs. 12.0 %, p=0.01) and a trend towards  
a lower proportion of ileocolic disease (50 vs. 76 %, 
p=0.06). Between the groups, they did not observe any 
difference in proportions of patients with smoking status, 
previous intestinal resection, or various treatment 
regimen. In the multivariate model, the colonic disease 
was independently associated with the high risk of 
decreased ovarian reserve. In the second study, Senates  
et al. (Şenateş et al. 2013) have included 35 CD patients 
and 35 age and BMI-matched controls. The authors used  
a different assay (ACTIVE MIS/AMH ELISA) and found 
that CD patients had a significantly lower AMH than 
controls (1.02±0.72 vs. 1.89±1.8 ng/ml). However, in this 

study, 43 % of patients had an active disease in whom 
AMH levels were significantly lower than in patients who 
were in remission (0.33±0.25 vs. 1.53±0.48, p<0.001). 
AMH levels strongly negatively correlated with the 
disease activity index CDAI (r=-0.718). The authors did 
not observe a difference in AMH according to disease 
duration of more than 5 years (1.07±0.79 vs. 0.97± 
0.67 ng/ml). Patients who underwent surgery had lower 
AMH, but the difference did not reach statistical 
significance (1.33±0.49 vs. 0.95±0.95, p=0.2). In the third 
and most recent study, (Zhao et al. 2020) authors have 
enrolled 87 CD patients and 87 age-matched controls 
with a mean age of 30 years. The authors used an ELISA 
assay (AMH Gen II) and reported lower mean AMH 
levels in CD patients (2.47±2.08 ng/ml) than controls 
(3.87±1.96, p<0.001). However, in patients younger than 
25 years, AMH levels did not differ between the groups. 
Following the previous study, patients with active disease 
(49 %) had significantly lower AMH levels than patients 
in remission (1.34±1.39 vs. 3.52±2.09, p<0.001). For the 
definition of low ovarian reserve, they used an AMH cut-
off of ≤1.1ng/ml. In a univariate model, the following 
factors were associated with low AMH: age, IBD 
surgery, structuring phenotype, perianal disease, active 
disease, and thalidomide therapy. In the multivariate 
model, age>25 years (OR=15.3), active disease 
(OR=36.3), and thalidomide (OR=38.2) were 
independently associated with low ovarian reserve.  

Our study thus provides complementary 
evidence to the previous ones. We did not find firm 
evidence for an overall reduced reproductive potential or 
lower ovarian reserve in quiescent CD. Although our 
findings could sound reassuring, they need to be 
interpreted with caution. In all the studies, the risk of 
reduced ovarian reserve was resonating in some 
subgroups of CD patients. Also, a relatively low number 
of patients in all studies did not allow sufficient statistical 
power and could have underestimated the true risk. First, 
age was an inherent biological driver of follicle depletion 
and without age, AMH values cannot be interpreted. 
Patients with longer disease duration are inherently older, 
but the cut-off of 25-30 years might represent a tipping 
point for accelerated follicle depletion. Second, although 
we have known for some time that IBD surgery might be 
a risk factor for infertility (van der Woude et al. 2015), 
recent evidence is far from conclusive (Lee et al. 2019). 
Surgery is a vastly heterogeneous intervention with 
substantial individual variation in the extent of operative 
field and organ involvement, which are factors that the 
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current methodology cannot capture. Our study also 
provides a possible explanation for one of the 
mechanisms by which surgery might decrease the chance 
of fertility suggesting, that an intervention in the 
proximity of the ovaries might hasten follicle depletion. 
Larger cohorts are needed to establish a firm conclusion 
on the true effect of IBD surgery on fertility. Although 
not confirmed by our study, in previous studies the active 
disease was a substantial driver of decreased AMH. From 
the studies, it is not clear whether AMH in active disease 
remains a marker of ovarian reserve, or its decreased 
levels merely reflect the ongoing inflammation (Kupčová 
et al. 2003). As a TGF-beta superfamily member, AMH 
levels might be affected by systemic inflammation. It 
remains to be explored whether achieving remission 
might lead to an increase in AMH. Our study also brings 
more evidence for a trend towards a lower ovarian 
reserve in patients with the colonic disease. All these 
remaining issues set the stage for further research or  
a meta-analysis. 

Our study thus supports the critical role of 
education and counseling of CD patients, which should 
be aimed at improving the understanding of the 
mechanisms by which CD impacts fertility. The current 
guidelines of the European Crohn’s ad Colitis 
Organisation (ECCO) recommend that appropriate 
referral to pre-conception counseling is available for all 
patients with inflammatory bowel disease aiming to 
facilitate their informed family planning decisions  
(van der Woude et al. 2015). 

Our study is unique in providing a broader look 
at the fertility parameters in CD patients. In addition to 
AMH, our questionnaire included previous pregnancy 
complications, pregnancy outcomes, and a number of 
deliveries. Since AMH levels cannot be interpreted 
without age, we are showing a unique comparison of age-
related decreases between the study groups and various 
disease phenotypes. 

Our study has several limitations. First, the 
reported fertility rate of 1.0 is lower than the average 
cumulative fertility rate of 1.6 reported in our country 
(Šprocha et al. 2019). This observation could be 
explained by the characteristics of the control group 
which consisted solely of healthcare professionals, who 
themselves might differ in fertility parameters from the 
general population. According to the recent statistical 

survey, during the last decades, fertility at the of age 31 
was far from complete (Šprocha et al. 2019). Second, we 
attempted to match CD patients and controls according to 
BMI. Nevertheless, CD patients had a slightly lower BMI 
with a possible impact on the fertility parameters. Third, 
AMH is only one of the markers of ovarian reserve and 
there is an ongoing debate on its cut-off levels 
(Rosenwaks and Reichman 2013). AMH value in 
isolation cannot be used for individual prediction of 
fertility success (Rosenwaks and Reichman 2013). Since 
the majority of studies looking at AMH cut-offs are 
carried out in the context of assisted reproduction, they 
might not directly apply to CD patients. We consider 
AMH assessment in the context of IBD a research tool, 
rather than a parameter that should be used in routine 
clinical practice. AMH in our study was assessed once 
and the age-related decline was calculated from the entire 
study population as a function of individual 
measurements and age. A sequential measurement in all 
patients could have provided a more precise insight into 
individual age-related decline. In a real-life practice, 
patients having difficulties in conceiving should consult  
a reproductive endocrinologist and/or a center for assisted 
reproduction. 

In summary, our study brings evidence that 
parameters of reproductive health (previous pregnancy 
complications and outcomes), and the ovarian reserve 
(assessed by AMH) in Crohn’s disease in remission do 
not differ from age-matched controls. In patients with 
previous IBD surgery and those older than 30 years with 
longer disease duration, we observed the ovarian reserve 
declining faster with age. However, AMH levels were not 
affected by the fistulizing phenotype or the treatment 
with anti-TNFs. In the multivariate analysis, age was the 
single independent predictor of ovarian reserve. Our 
report complements data from previous studies and 
constitutes an important message to CD patients. Once 
the disease activity is under control, their reproductive 
health does not substantially differ from their healthy 
peers. Finally, in individuals after IBD surgery, or 
patients older than 25-30 years, longer disease duration, 
and possibly colonic disease, our findings should serve 
patients for informed family planning decisions. 
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