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ABSTRACT
Objectives The phase 2 MANTA and MANTA- RAy studies 
aimed to determine if the oral Janus kinase 1 preferential 
inhibitor filgotinib affects semen parameters and sex 
hormones in men with inflammatory diseases.
Methods MANTA (NCT03201445) and MANTA- RAy 
(NCT03926195) included men (21–65 years) with 
active inflammatory bowel disease (IBD) and rheumatic 
diseases (rheumatoid arthritis, spondyloarthritis or 
psoriatic arthritis), respectively. Eligible participants had 
semen parameters in the normal range per the WHO 
definition. In each study, participants were randomised 
1:1 to receive once- daily, double- blind filgotinib 200 mg 
or placebo for 13 weeks for pooled analysis of the 
primary endpoint (proportion of participants with a 
≥50% decrease from baseline in sperm concentration 
at week 13). Participants who met the primary endpoint 
were monitored over an additional 52 weeks for 
’reversibility’. Secondary endpoints included change 
from baseline to week 13 in: sperm concentration, total 
motility, normal morphology, total count and ejaculate 
volume. Sex hormones (luteinising hormone, follicle 
stimulating hormone, inhibin B and total testosterone) 
and reversibility were exploratory endpoints.
Results Across both studies, 631 patients were 
screened, and 248 were randomised to filgotinib 200 mg 
or placebo. Baseline demographics and characteristics 
were similar within indications between treatment 
groups. Numerically similar proportions of filgotinib- 
treated versus placebo- treated patients met the primary 
endpoint (8/120 (6.7%) vs 10/120 (8.3%)), Δ−1.7% 
(95% CI −9.3% to 5.8%)). There were no clinically 
relevant changes from baseline to week 13 in semen 
parameters or sex hormones, or patterns of reversibility 
between treatment groups. Filgotinib was well tolerated, 
with no new safety events.
Conclusions Results suggest that once daily filgotinib 
200 mg for 13 weeks has no measurable impact on 
semen parameters or sex hormones in men with active 
IBD or inflammatory rheumatic diseases.

INTRODUCTION
Over the last two decades, major progress has 
been made in treating patients with inflammatory 
bowel disease (IBD) and inflammatory rheumatic 
diseases. Janus kinase (JAK) inhibitors are the most 
recent class of drugs approved for both indica-
tions. Filgotinib, an oral, JAK1 preferential inhib-
itor, is approved (at a dosage of 100 mg or 200 mg 
once daily) in the European Union (EU),1 the UK,2 
Japan, South Korea and Taiwan as monotherapy 
or in combination with methotrexate (MTX), for 
the treatment of patients with moderate- to- severe 
rheumatoid arthritis (RA) who have an inadequate 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Few data on the effects of advanced treatments 
for inflammatory bowel disease (IBD) and 
inflammatory rheumatic diseases (IRD) on male 
reproductive health are available.

WHAT THIS STUDY ADDS
 ⇒ The MANTA and MANTA- RAy studies were 
designed to determine the impact (if any) 
of filgotinib—a Janus kinase 1 preferential 
inhibitor—on semen parameters and sex 
hormones in men with active IBD or IRD.

 ⇒ Filgotinib 200 mg once daily for 13 weeks had 
no measurable impact on semen parameters or 
sex hormones.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This was a unique, landmark trial programme; 
the consistency of findings across its multiple 
endpoints demonstrates both the strength of 
the study design and the reliability of these 
results, hence it provides a methodological 
reference point for any future studies on this 
topic.
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response or intolerance to at least one disease- modifying anti-
rheumatic drug. These approvals were based on results from 
the FINCH clinical trial programme.3–5 Filgotinib (200 mg once 
daily) is also approved in the EU,1 the UK2 and Japan for the 
treatment of adults with moderately to severely active ulcerative 
colitis (UC), based on findings from the international phase 2b/3 
SELECTION trial.6 In addition, investigations into the efficacy 
and safety of filgotinib in patients with Crohn’s disease (CD) are 
ongoing in the phase 3 DIVERSITY trial programme, and being 
initiated in patients with axial spondyloarthritis in the phase 3 
OLINGUITO programme. Data from the exploratory, phase 2 
DIVERGENCE2 trial suggest that future investigation in peri-
anal fistulising CD may also be warranted.7

Few data on the effects of advanced treatments for IBD and 
inflammatory rheumatic diseases on male reproductive health 
are available.8 Semen parameters, along with levels of serum 
gonadotropins (luteinising hormone (LH), follicle- stimulating 
hormone (FSH)) and testosterone, can be used to evaluate testic-
ular function reliably. Other measures of reproductive health, 
such as pregnancy rates or testicular histology, are not feasible to 
assess in clinical trials.9

Based on preclinical findings in rats and dogs that demon-
strated that male reproductive organs were affected by filgotinib 
(but not by its primary metabolite GS- 829845) by an unknown 
mechanism,10 11 the MANTA and MANTA- RAy studies were 
conducted. The two studies were conducted in consultation with 
global regulatory authorities to determine the impact (if any) of 
filgotinib 200 mg once daily on human semen parameters and 
sex hormones in participants with active IBD or inflammatory 
rheumatic diseases.

METHODS
Study design
MANTA and MANTA- RAy are multinational, randomised, 
double- blind (DB), placebo- controlled, parallel- group, phase 2 
studies being conducted in patients with IBD (MANTA;  Clini-
calTrials. gov: NCT03201445; EudraCT: 2017- 000402- 38) and 
inflammatory rheumatic diseases (MANTA- RAy;  ClinicalTrials. 
gov: NCT03926195; EudraCT: 2018- 003933- 14). MANTA 
was initiated in July 2017 in 11 countries; MANTA- RAy was 
initiated in May 2019 in 8 countries. Both studies were designed 
in line with guidance from the US Food and Drug Administra-
tion (FDA)9 and in accordance with the Declaration of Helsinki, 
International Council for Harmonisation guidelines, and 
country- specific laws and regulations. Complete details of the 
design of both studies have been published previously.10

Each study included a 45- day screening period, during which 
each patient provided two semen samples for evaluation, the 
mean measurements of which were used to determine patient 
eligibility and to establish baseline semen parameter values. 
Eligible patients in each study were randomised 1:1 to receive 
filgotinib 200 mg or placebo daily for 13 weeks. Each study had 
its own randomisation list, and randomisation was stratified by 
the same stratification factors as used for the primary endpoint 
analyses detailed below.

In both studies, patients who experienced a ≥50% decrease 
compared with baseline in sperm concentration and/or 
percentage motility and/or percentage of sperm displaying 
normal morphology at week 13 (based on the mean of two 
evaluable samples), or at any subsequent visit while receiving 
treatment, prematurely discontinued study treatment regardless 
of whether the patient was a responder or non- responder to 
treatment in terms of their disease, and entered the monitoring 

phase for up to 52 weeks or until reversibility was observed, 
whichever occurred first. Reversibility was defined as all semen 
parameters that qualified the participant for entry into the 
monitoring phase returning to >50% of the baseline value. 
During the monitoring phase, patients received standard- of- 
care (SOC) therapy.

In MANTA, patients whose IBD responded to filgotinib 200 mg 
or placebo at week 13 continued to receive their assigned DB 
treatment through to week 26, while week 13 non- responders 
and patients with disease worsening between weeks 13 and 26 
were switched to open- label (OL) filgotinib 200 mg.10 Patients 
who were responders at week 26 or OL week 13 continued 
to receive DB treatment or OL filgotinib 200 mg, respectively, 
in the long- term extension (LTE) for up to 195 weeks. Non- 
responders at week 26/OL week 13 discontinued the study.

In MANTA- RAy, patients whose disease responded to filgotinib 
200 mg or placebo at week 13 were unblinded and switched to 
OL filgotinib 200 mg or SOC therapy, respectively, in the exten-
sion phase up to week 156.10 Non- responders were switched to 
SOC therapy. Choice of SOC therapy was at the investigator’s 
discretion, as long as testicular toxicity was not included in the 
product label.

Patients in MANTA who experienced disease worsening 
during OL filgotinib treatment or during the LTE phase, and 
patients in MANTA- RAy who required treatment with a prohib-
ited therapy, discontinued the study and attended an early termi-
nation visit. At the early termination visit, two semen samples 
were collected if semen samples had not been collected in the 
2 weeks before early termination. This was followed by a safety 
visit 30 days after the last dose of study drug for patients who 
received filgotinib 200 mg or DB treatment.

Participants
Patients in both studies were men aged 21–65 years with an 
active inflammatory disease. In MANTA, patients had to have 
documented UC (minimum extent of 15 cm from the anal verge) 
or CD lasting at least 4 months, and had to meet the criteria for 
moderately to severely active IBD at screening. In MANTA- RAy, 
patients had to meet specific classification criteria for RA, anky-
losing spondylitis, psoriatic arthritis or non- radiographic axial 
spondyloarthritis for at least 12 weeks before screening, and had 
to meet criteria for active disease during the screening period. 
Patients included in either study had to have the following 
measurements at screening based on the mean of two evaluable 
semen samples: sperm concentration ≥15 million/mL, sperm 
total motility ≥40%, normal sperm morphology ≥30%, total 
sperm per ejaculate ≥39 million and ejaculate volume ≥1.5 mL. 
Patients were excluded from either study if they had previously 
documented conditions affecting their reproductive health (eg, 
primary or secondary hypogonadism) or a previous diagnosis 
of reduced fertility. Full inclusion and exclusion criteria for 
each study and reasons for these, as well as details of permitted 
concomitant medications, are provided in the study design 
paper.10 In brief, criteria were based on FDA guidance, which 
recommends values equal to or exceeding the generally accepted 
fifth percentile of WHO 2010 semen parameter reference 
values.12

Patient and public involvement
Neither study participants nor the public were involved in 
the design or conduct of MANTA or MANTA- RAy, or in the 
reporting or dissemination of the study data.
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Endpoints and assessments
The primary endpoint for both studies was the proportion of 
participants with a ≥50% decrease from baseline in sperm 
concentration at week 13. This measure is a surrogate biomarker 
of testicular function, which is the FDA- recommended primary 
endpoint for studies of this type.9 The study designs of MANTA 
and MANTA- RAy were similar up to week 13, which allowed for 
pooling of data until that time point; pooling was not possible 
thereafter. Week 13 was chosen for the primary endpoint 
because one spermatogenic cycle takes 13 weeks, and to limit the 
duration of treatment with placebo in MANTA- RAy to prevent 
irreversible, inflammatory disease- related damage in untreated 
patients with RA.

Secondary endpoints were the proportion of participants with a 
≥50% decrease from baseline in sperm concentration at week 26,  
as well as the absolute and percentage changes from baseline in 
sperm concentration, sperm total motility, sperm morphology, 
total sperm count and ejaculate volume at week 13 and week 26.

Exploratory endpoints included monitoring of the revers-
ibility of decreases of ≥50% from baseline in sperm concentra-
tion, motility and/or morphology up to the week 26/OL week 13 
time point during the 52- week monitoring phase. Other explor-
atory endpoints were changes from baseline in sex hormones 
(LH, FSH, inhibin B and total testosterone) at week 13 and week 
26. Further details on the rationale for the choice of primary, 
secondary and exploratory endpoints and the time points of 
these are provided in the study design paper.10

In both studies, semen samples were collected at screening and 
then every 13 weeks thereafter, as well as at early termination 
visits. For every semen assessment, two separate semen samples 
were collected within 14 days of each other. Samples had to be 
collected following an ejaculation- free period of at least 48 hours 
but no more than 7 days. Centralised morphology readings and 
stringent standardisation processes (with central oversight by the 
board- certified Andrology Director, Suresh Sikka and the staff at 
Tulane University, New Orleans, Louisiana, USA) were used to 
minimise intrareader and inter- reader variability and to ensure 
consistency across study sites.10

Safety evaluations (adverse events (AEs), haematology, serum 
chemistry, vital signs, body weight and symptom- directed phys-
ical examinations) and assessments of concomitant medication 
use were carried out at every study visit. Electrocardiograms 
and other laboratory measurements (urinalysis, lipids) were 
performed at predefined time points throughout each study. 
Complete details of procedure timings have been previously 
published.10

Statistical analyses
Based on FDA guidelines for studies on testicular toxicity,9 it was 
agreed that a pooled sample size of 200 patients (100 patients 
per treatment group) across both studies would be adequate 
for providing cumulative distribution curves and an estimate 
with a reasonably narrow 95% CI for the primary endpoint. 
Because there is no well- established difference between treat-
ment arms that would be considered clinically relevant in terms 
of the primary endpoint, MANTA and MANTA- RAy were not 
powered to detect predefined differences.10

Week 13 primary, secondary and exploratory endpoints (sex 
hormones) were analysed using the semen analysis set. For both 
studies, this set included all randomised patients who received 
at least one dose of DB study drug and who had two evalu-
able semen samples that were eligible for calculation of mean 
semen parameters at baseline and at the week 13 visit. Week 26  

secondary endpoints were analysed using the MANTA week 26/
LTE semen analysis set and the MANTA- RAy week 26 semen 
analysis set. The MANTA week 26/LTE semen analysis set 
included all patients who received at least one dose of study drug 
and who had two evaluable semen samples at baseline and at 
week 26/OL week 13. The MANTA- RAy week 26 semen anal-
ysis set included all patients who received at least one dose of OL 
filgotinib or SOC therapy in the extension phase and who had 
two evaluable semen samples at baseline and at week 26.

Cumulative safety data through to the data cut- off date (11 
June 2021 for MANTA; 30 September 2021 for MANTA- RAy) 
for the submission were summarised. AEs in MANTA were anal-
ysed using the as- treated safety analysis set. This set included all 
randomised patients who received at least one dose of DB study 
drug. AEs and ‘at- risk’ periods were assigned based on the study 
drug that the patient received. AEs in patients in the placebo/OL 
filgotinib group in MANTA were counted in the placebo group 
if the AE onset was while the patient was receiving placebo, 
and counted in the filgotinib group if the onset was while the 
patient was receiving OL filgotinib. AEs that occurred during 
the DB treatment period in MANTA- RAy were analysed using 
the safety analysis set. This set included all randomised patients 
who received at least one dose of DB study drug. AEs in patients 
treated with OL filgotinib or SOC therapy in the MANTA- RAy 
extension phase were analysed using the MANTA- RAy extension 
phase safety analysis set.

Differences (filgotinib vs placebo) in the proportion of 
patients with a ≥50% decrease from baseline in sperm concen-
tration at week 13 were calculated using the stratified Mantel- 
Haenszel method. Stratification factors for the pooled primary 
endpoint were disease type (IBD, inflammatory rheumatic 
disease) as denoted by the study (MANTA, MANTA- RAy), 
concurrent use of MTX (yes, no) and baseline sperm concen-
tration (15–50 million/mL, >50 million/mL).

Changes from baseline in sperm concentration, sperm total 
motility, sperm morphology, total sperm count and ejaculate 
volume at week 13 were analysed using quantile regression. 
Differences between treatment groups in median changes from 
baseline in semen parameters at week 13 were calculated using 
quantile regression, adjusting for the baseline (continuous) value 
of the specific semen parameter of interest, the study (MANTA, 
MANTA- RAy), concurrent use of MTX (yes, no) and baseline 
sperm concentration as a categorical variable (15–50 million/mL, 
>50 million/mL). For sperm concentration, the baseline categor-
ical sperm concentration variable was not needed in the model 
as baseline sperm concentration was already included. Propor-
tions of patients with a ≥50% decrease from baseline in sperm 
concentration, and changes from baseline in each of the five 
semen parameters at week 26/OL week 13, were summarised 
descriptively by study and treatment sequence, owing to differ-
ences in the design of the two studies after week 13. Exact 95% 
CIs for the proportions of patients who had a ≥50% decrease 
from baseline in sperm concentration at week 26/OL week 13 by 
treatment sequence were based on the Clopper–Pearson method. 
Owing to the known variability and wide ranges of these vari-
ables, medians were assumed to be a more appropriate estimate 
than means for these data, because the distribution of data could 
have been skewed by outliers. The ClopperPearson method is 
explained in online supplemental material.

The number of patients who met reversibility criteria for 
a prespecified sperm parameter decrease (≥50% decrease in 
sperm concentration and/or motility and/or morphology) 
at week 13 and at week 26/OL week 13 was summarised 
descriptively.
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Changes from baseline in exploratory endpoints (sex 
hormones) at week 13 were analysed using quantile regression 
with a similar model to that used for change from baseline to 
week 13 in semen parameters (baseline hormone value was used 
in place of baseline semen parameter).

RESULTS
Patient flow and baseline characteristics
Across both studies, 631 patients were screened and 248 
patients were randomised to receive filgotinib 200 mg or placebo 
(figure 1). In total, 332 patients (52.6%) did not meet the eligi-
bility criteria, with the most common reason being that the semen 
parameter criteria were not met (n=186, 56.0%). Across the two 
studies, 240 patients (filgotinib, n=120; placebo, n=120) took 
at least one dose of study drug and had two evaluable semen 
samples at baseline and at week 13 and were included in the 
semen analysis set. Patient dispositions by individual treatment 
group through to week 26/OL week 13 are shown in online 
supplemental figure 1.

In the semen analysis set, the proportions of patients with UC, 
ankylosing spondylitis, psoriatic arthritis, non- radiographic axial 
spondyloarthritis, CD and RA were comparable across treat-
ment groups (filgotinib: 50.8%, 25.8%, 11.7%, 4.2%, 4.2% and 

3.3%, respectively; placebo: 52.5%, 26.7%, 12.5%, 0.8%, 3.3% 
and 4.2%, respectively).

Baseline demographics and disease characteristics were similar 
between treatment groups for patients included in the pooled 
week 13 semen analyses (table 1); in patients included in the 
semen analysis sets for the individual studies (online supple-
mental table 1); and for patients included in the week 26 semen 
analysis sets in each study (online supplemental table 2).

Primary endpoint
Pooled data
Numerically similar proportions of patients in MANTA and 
MANTA- RAy combined who were treated with filgotinib versus 
placebo had a ≥50% reduction from baseline in sperm concen-
tration at week 13 (8/120 (6.7%) vs 10/120 (8.3%)), Δ −1.7% 
(95% CI −9.3% to 5.8%)). A cumulative distribution plot of 
percentage changes from baseline in sperm concentration at 
week 13 by DB treatment group is shown in figure 2. Approx-
imately half of the patients in each treatment group had an 
increase, and the other half a decrease, in sperm concentration 
from baseline to week 13.

Although not prespecified as endpoints, cumulative distri-
bution plots for sperm total motility and morphology showed 

Figure 1 Patient disposition in MANTA and MANTA- RAy combined through to week 13. The reasons for screen failure were not mutually exclusive; 
only the four most frequently reported reasons for not meeting eligibility criteria are summarised. Patients who discontinued the study drug were 
those who discontinued before completing 13 weeks of DB treatment. *Reasons for patients not being enrolled, despite not violating at least one 
eligibility criterion: MANTA: semen sampling issues (7 patients), COVID- 19- related national lockdown (5 patients), withdrew consent (4 patients), 
investigator’s discretion (2 patients), sponsor’s decision (2 patients), lost to follow- up (1 patient) and non- compliance (1 patient); MANTA- RAy: 
withdrew consent (12 patients), outside of visit window (6 patients), lost to follow- up (1 patient) and other reasons (10 patients). †Patients who had 
a prespecified decrease in any measured sperm parameters entered the monitoring phase. ‡Two patients did not have two evaluable semen samples 
at week 13 and were excluded from the semen analysis set. CD, Crohn’s disease; DB, double- blind; FIL, filgotinib; ITT, intention- to- treat; PBO, placebo; 
TB, tuberculosis; UC, ulcerative colitis.
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a similar pattern (online supplemental figures 2 and 3). No 
filgotinib- treated patient had a ≥50% decrease from baseline in 
sperm motility or sperm morphology at week 13, and 1 placebo- 
treated patient had a ≥50% decline in all three sperm parame-
ters at week 13.

Subgroup analyses of pooled data
Looking at stratification factors, numerically similar propor-
tions of patients treated with filgotinib and placebo had a ≥50% 
reduction from baseline in sperm concentration at week 13 
when stratified by study (MANTA, 1/66 (1.5%) vs 6/67 (9.0%),  
Δ −7.8% (95% CI −16.3% to 0.7%); MANTA- RAy, 7/54 
(13.0%) vs 4/53 (7.5%), Δ 5.8% (95% CI −7.5% to 19.2%)).

Likewise, numerically similar proportions of patients treated 
with filgotinib and placebo met the primary endpoint when 
stratified by baseline sperm concentration, although decreases 
appeared more common among patients with higher base-
line measures (15–50 million/mL, 1/48 (2.1%) vs 3/53 (5.7%); 
>50 million/mL, 7/72 (9.7%) vs 7/67 (10.4%)). There were no 
between- treatment group differences when stratified by disease 
(IBD, inflammatory rheumatic disease) or when stratified by 
concurrent use of MTX (yes, no).

Secondary endpoints
Pooled week 13 secondary endpoint data (median absolute and 
percentage changes from baseline in sperm concentration, sperm 
total motility, percentage normal sperm morphology, total sperm 
count and ejaculate volume) from MANTA and MANTA- RAy 
are shown in table 2. Median absolute and percentage changes 
from baseline in semen parameters at week 13 were mostly small 
and comparable between treatment groups. Similar results were 
observed in each of the individual studies (online supplemental 
table 3).

The proportions of patients with a ≥50% reduction from 
baseline in sperm concentration at week 26/OL week 13 are 
shown in online supplemental table 4. Proportions were low 
and showed no numerical differences across treatment groups. 
Median absolute and percentage changes from baseline in semen 
parameters measured at week 26/OL week 13 were small and 

Table 1 Baseline demographics and disease characteristics among 
combined patients in MANTA and MANTA- RAy included in the  
week 13 analyses, by DB treatment group

MANTA and MANTA- RAy

FIL 200 mg
(n=120)

PBO
(n=120)

Age* (years), mean±SD 38±8.7 37±8.5

Sex, male, n (%) 120 (100.0) 120 (100.0)

Race, n (%)

  American Indian or Alaska Native, 
Black or African American, or not 
permitted†

3 (2.5) 1 (0.8)

  Asian 37 (30.8) 35 (29.2)

  White 80 (66.7) 84 (70.0)

Ethnicity, n (%)

  Not Hispanic or Latino 118 (98.3) 118 (98.3)

  Hispanic or Latino, or not permitted† 2 (1.7) 2 (1.7)

Type of inflammatory condition

  UC 61 (50.8) 63 (52.5)

  AS 31 (25.8) 32 (26.7)

  PsA 14 (11.7) 15 (12.5)

  CD 5 (4.2) 4 (3.3)

  RA 4 (3.3) 5 (4.2)

  nrAxSpA 5 (4.2) 1 (0.8)

Duration of disease (years), mean±SD 5.4±5.08 5.5±5.17

MCS,‡ n (%)

  6 1/61 (1.6) 2/63 (3.2)

  7 19/61 (31.1) 15/63 (23.8)

  8 24/61 (39.3) 24/63 (38.1)

  9 10/61 (16.4) 12/63 (19.0)

  10 5/61 (8.2) 5/63 (7.9)

  11 0/61 4/63 (6.3)

  12 2/61 (3.3) 1/63 (1.6)

Mayo endoscopic subscore,‡ n (%)

  2 46/61 (75.4) 45/63 (71.4)

  3 15/61 (24.6) 18/63 (28.6)

Crohn’s DAI,§ mean±SD 290±29.3 281±5.7

PhGADA score,¶ mean±SD 72±14.1 70±14.1

Concomitant methotrexate use, n (%) 18 (15.0) 15 (12.5)

Smoking status, n (%)

  Former 8 (6.7) 18 (15.0)

  Current 20 (16.7) 15 (12.5)

  Never 92 (76.7) 87 (72.5)

Frequency of alcohol use in past 12 
months, n (%)

  No alcohol in my life, or missing data 52 (43.3) 49 (40.8)

  No alcohol in the last year, but drank 
in the past

10 (8.3) 11 (9.2)

  1 or 2 times in the last year 8 (6.7) 4 (3.3)

  3–11 times in the last year 14 (11.7) 9 (7.5)

  1–3 times a month 28 (23.3) 23 (19.2)

  Fewer than 4 times a week 8 (6.7) 18 (15.0)

  4 or more times a week 0 4 (3.3)

  Every day 0 2 (1.7)

Sperm concentration (M/mL), median 
(Q1, Q3)

61.7 (39.0, 85.5) 55.4 (36.4, 82.9)

Sperm concentration (M/mL), n (%)

  15–25 11 (9.2) 13 (10.8)

  >25–50 37 (30.8) 40 (33.3)

  >50 72 (60.0) 67 (55.8)

Total sperm count (M/ejaculate), median 
(Q1, Q3)

178.3 (111.3, 252.9) 166.8 (112.1, 259.0)

Continued

MANTA and MANTA- RAy

FIL 200 mg
(n=120)

PBO
(n=120)

Ejaculate volume (mL), median (Q1, Q3) 2.9 (2.1, 3.9) 3.0 (2.0, 4.2)

Sperm total motility (%), median (Q1, 
Q3)

58.8 (50.0, 65.9) 58.3 (50.4, 64.4)

Sperm morphology (% normal), median 
(Q1, Q3)

41 (37, 45) 41 (37, 46)

Semen analysis set.
Baseline semen parameters were calculated based on the mean of two evaluable semen 
samples collected at the screening visit.
Sperm morphology was evaluated according to WHO 1992 criteria;18 all other semen 
parameters were evaluated according to WHO 2010 criteria.12 For other measurements, the 
baseline value was the last available value collected on or before the date of the first dose 
of DB study drug.
*Age was calculated from the date of the first dose of DB study drug.
†In the case that local regulators did not allow collection of race or ethnicity information.
‡Patients with UC only.
§Patients with CD only.
¶Patients with rheumatic diseases only.
AS, ankylosing spondylitis; CD, Crohn’s disease; Crohn’s DAI, Crohn’s Disease Activity 
Index; DB, double- blind; FIL, filgotinib; M, millions; MCS, Mayo Clinic Score; nrAxSpA, non- 
radiographic axial spondyloarthritis; PBO, placebo; PhGADA, Physician’s Global Assessment 
of Disease Activity; PsA, psoriatic arthritis; RA, rheumatoid arthritis; UC, ulcerative colitis.

Table 1 Continued
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comparable between treatment groups and studies (online 
supplemental table 5).

Exploratory endpoints
Individual patient data on reversibility are shown in online 
supplemental table 6. Sixteen of 18 patients (6 of 8 filgotinib- 
treated and 10 of 10 placebo- treated) who entered the 52- week 
monitoring phase at week 13 demonstrated reversibility of 
prespecified sperm parameter reductions. One patient treated 
with filgotinib did not reverse by monitoring phase week 52.  
Reversibility for one patient treated with filgotinib was unknown, 
as the patient discontinued the study after monitoring phase 
week 13 before demonstrating reversibility. Eleven of 14 patients 
who entered the monitoring phase at week 26/OL week 13  
demonstrated reversibility. Two filgotinib- treated patients (one 
filgotinib/filgotinib, one filgotinib/SOC) did not reverse at moni-
toring phase week 52. Reversibility for one additional patient 
treated with placebo was unknown, as he only provided one of 
the two required week 26 samples before withdrawing consent.

Changes from baseline in levels of sex hormones were small and 
not specific to any one hormone (online supplemental table 7).  
Patients with a ≥50% decrease in sperm concentration had no 
obvious corresponding changes in sex hormone levels.

AEs and changes in laboratory parameters and vital signs
Cumulative safety data were examined through the cut- off date. 
In MANTA, the mean (SD) exposure to DB or OL filgotinib 
among the 69 patients who were originally assigned to DB filgo-
tinib was 73.1 (35.3) weeks. The mean (SD) exposure to DB 
placebo was 48.9 (38.2) weeks for the 70 patients who were 
originally assigned to DB placebo. Of these 70 patients, 23 
switched to OL filgotinib, which they received for a mean (SD) 
duration of 55.4 (40.4) weeks. In MANTA- RAy, the mean (SD) 

exposure to the study drug among patients treated in the DB 
treatment phase was 16.6 (1.1) weeks in the filgotinib group and 
16.1 (2.3) weeks in the placebo group. In the extension phase, 
among the patients who were initially treated with filgotinib, 
39 patients continued to receive OL filgotinib for a mean (SD) 
duration of 59.7 (26.3) weeks, and 7 patients switched to SOC 
therapy for a mean (SD) duration of 73.3 (29.4) weeks. Among 
the 55 patients who were treated with placebo in the DB treat-
ment phase, 49 patients went on to receive SOC treatment for a 
mean (SD) duration of 67.4 (23.6) weeks.

In both studies, the proportion of patients who experienced 
treatment- emergent AEs (TEAEs) was similar across the treat-
ment groups (table 3). The most commonly reported TEAEs in 
each study are shown in online supplemental table 8. Serious 
AEs occurred in five patients in MANTA and in seven patients in 
MANTA- RAy (detailed in online supplemental material).

In terms of AEs of special interest, in MANTA, two patients 
had a serious infection while receiving DB study drug: one 
placebo- treated patient had a grade 3 AE of COVID- 19 and 
one filgotinib- treated patient had a grade 3 AE of pneumonia. 
Two patients in MANTA- RAy experienced a serious infection 
(grade 3 AE of COVID- 19 in filgotinib/OL filgotinib group; 
grade 3 AE of appendicitis in filgotinib/SOC group) during the 
extension phase. No events of herpes zoster or opportunistic 
infections (including active tuberculosis) were reported in any 
phase of either study. One patient in MANTA had a non- serious, 
grade 1 positive hepatitis B DNA assay result after switching 
from placebo to OL filgotinib, which led to discontinuation 
from the study per protocol. One filgotinib- treated patient in 
MANTA- RAy had a positive hepatitis B DNA assay result during 
the DB treatment phase. The event was non- serious and of grade 1  
severity. The patient completed DB treatment but then discon-
tinued the study per protocol owing to this AE. No malignancies, 

Figure 2 Percentage change from baseline in sperm concentration at week 13 among patients in MANTA and MANTA- RAy treated with FIL 200 mg 
or PBO. Semen analysis set. Baseline sperm/semen parameters were calculated based on the mean of two evaluable semen samples collected at the 
screening visit. Percentage change=((mean value at visit−mean value at baseline)/mean value at baseline)×100; the value at the visit was the mean 
of two evaluable samples collected at the visit. FIL, filgotinib; M, millions; PBO, placebo.
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non- melanoma skin cancers, thromboembolic events, major 
adverse cardiac events or deaths were reported in any phase of 
either study.

Across both studies, changes in laboratory parameters were 
generally comparable across treatment groups and were not clin-
ically relevant, with most being grade 1 or 2. Grades 3 and 4 
changes in laboratory parameters are shown in online supple-
mental table 9. In addition, there were no clinically relevant 
changes from baseline in vital signs, body weight or body mass 
index, and no patients developed new clinically significant elec-
trocardiogram abnormalities.

There were three pregnancies in the partners of patients in 
MANTA- RAy, all of which occurred in partners of patients in 
the filgotinib/OL filgotinib group, and three healthy babies were 
born. There were no reported pregnancies in the partners of 
patients in MANTA.

DISCUSSION
This is the first large- scale, placebo- controlled evaluation of the 
potential impact of an advanced therapy on semen parameters 
or sex hormones in patients with immune- mediated inflamma-
tory diseases. The FDA- recommended primary endpoint was 
assessed based on pooled data from over 200 participants in two 
companion studies (MANTA and MANTA- RAy) with identical, 
randomised, placebo- controlled designs through to week 13. In 
line with FDA guidance, additional secondary and exploratory 
endpoints were evaluated, with the overall outcome of these 
studies determined using the totality of the week 13 and week 26 
data. Overall, the observations reported in both studies provide 
no measurable evidence of an effect of filgotinib on testicular 
function.

There was no difference in the proportion of patients who had a 
≥50% decrease from baseline in sperm concentration, or change 
from baseline in sperm concentration, sperm total motility, 
sperm morphology, total sperm count or ejaculate volume, 
between filgotinib and placebo- treated patients at week 13  
in the pooled analysis. Furthermore, there were no apparent 
differences between treatment sequences at MANTA week 26/
OL week 13 and MANTA- RAy week 26 in any semen param-
eter, or meaningful changes within treatment groups over time. 
Sex hormone (LH, FSH, inhibin B and total testosterone) levels 
were also generally similar between treatment groups, with any 
changes being intermittent and non- specific to any one hormone.

Few patients overall (8 filgotinib- treated and 10 placebo- 
treated) met the primary endpoint of a prespecified sperm 

Table 2 Change from baseline in semen parameters at  
week 13 among combined patients in MANTA and MANTA- RAy, by 
DB treatment group

FIL 200 mg
(n=120)

PBO
(n=120)

Change from baseline in sperm concentration (M/mL)

Baseline

  Median (Q1, Q3) 61.7 (39.0, 85.5) 55.4 (36.4, 82.9)

Week 13

  Median (Q1, Q3) 58.8 (38.8, 94.7) 51.9 (36.5, 83.8)

Change from baseline at week 13

  Median change (95% CI) 1.7 (−1.3, 4.7) 0.6 (−2.7, 2.1)

  Difference in medians (FIL−PBO), M/
mL (95% CI)*

3.0 (−1.3, 7.4) –

% change from baseline at week 13

  Median % change (95% CI) 3.9 (−2.0, 9.6) 1.3 (−3.9, 4.2)

  Difference in medians (FIL−PBO), % 
(95% CI)*

5.6 (−2.2, 13.3) –

Change from baseline in % sperm total motility

Baseline

  Median (Q1, Q3) 58.8 (50.0, 65.9) 58.4 (50.9, 64.5)

Week 13

  Median (Q1, Q3) 57.4 (49.4, 65.0) 56.9 (48.2, 68.6)

Change from baseline at week 13

  Median change (95% CI) −0.7 (−1.8, 1.3) −0.5 (−1.7, 1.1)

  Difference in medians (FIL−PBO), % 
(95% CI)

−0.8 (−2.7, 1.2) –

% change from baseline at week 13

  Median % change (95% CI) −1.0 (−2.7, 1.9) −0.9 (−2.6, 1.7)

  Difference in medians (FIL−PBO), % 
(95% CI)

−1.3 (−4.7, 2.2) –

Change from baseline in % normal sperm morphology

Baseline

  Median (Q1, Q3) 41 (37, 45) 41 (37, 46)

Week 13

  Median (Q1, Q3) 43 (39, 46) 42 (39, 46)

Change from baseline at week 13

  Median change (95% CI) 1 (−1, 3) 1 (−1, 2)

  Difference in medians (FIL−PBO), % 
(95% CI)

0 (−1, 1) –

% change from baseline at week 13

  Median % change (95% CI) 2.7 (−1.1, 6.0) 2.3 (−1.0, 4.0)

  Difference in medians (FIL−PBO), % 
(95% CI)

−0.3 (−2.8, 2.1) –

Change from baseline in total sperm count (M/ejaculate)

Baseline

  Median (Q1, Q3) 178.3 (111.3, 252.9) 166.8 (112.1, 259.0)

Week 13

  Median (Q1, Q3) 154.9 (93.9, 249.9) 153.9 (106.6, 216.4)

Change from baseline at week 13

  Median change (95% CI) −10.0 (−19.8, 11.1) −9.5 (−22.2, 2.4)

  Difference in medians (FIL−PBO), M/
ejaculate (95% CI)

3.8 (−13.6, 21.2) –

% change from baseline at week 13

  Median % change (95% CI) −4.7 (−11.3, 8.0) −6.4 (−14.2, 1.8)

  Difference in medians (FIL−PBO), % 
(95% CI)

0.2 (−11.0, 11.3) –

Change from baseline in ejaculate volume (mL)

Baseline

  Median (Q1, Q3) 2.9 (2.1, 3.9) 3.0 (2.0, 4.2)

Week 13

  Median (Q1, Q3) 2.9 (2.0, 3.6) 2.9 (2.0, 3.8)

Change from baseline at week 13

  Median change (95% CI) −0.2 (−0.3, 0.1) −0.1 (−0.3, 0.0)

Continued

FIL 200 mg
(n=120)

PBO
(n=120)

  Difference in medians (FIL−PBO), mL 
(95% CI)

0.0 (−0.2, 0.2) –

% change from baseline at week 13

  Median % change (95% CI) −6.9 (−10.3, 1.3) −3.5 (−9.6, 0.0)

  Difference in medians (FIL−PBO), % 
(95% CI)

−0.7 (−7.0, 5.5) –

Semen analysis set.
Baseline sperm/semen parameters were calculated based on the mean of two evaluable semen 
samples collected at the screening visit.
Percentage change=((mean value at visit–mean value at baseline)/mean value at baseline)×100; the 
value at the visit was the mean of two evaluable samples collected at the visit.
Distribution- free 95% CI on median change and percentage change within group at week 13.
Difference in medians (FIL 200 mg—PBO), 95% CI on change and % change from baseline at week 
13 is based on quantile regression adjusting for baseline value, study (for disease type (IBD, rheumatic 
disease)), concurrent methotrexate use (yes, no) and sperm concentration strata (15–50, >50 M/mL).
*Model for sperm concentration did not include sperm concentration strata (15–50, >50 M/mL).
DB, double- blind; FIL, filgotinib; IBD, inflammatory bowel disease; M, millions; PBO, placebo.

Table 2 Continued
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concentration decrease at week 13. Of those, all patients 
demonstrated reversibility by the end of the monitoring phase, 
apart from one filgotinib- treated patient who had not reversed 
by week 52, and a second filgotinib- treated patient who with-
drew consent prior to demonstrating reversibility. Similar 
results were seen among patients who entered the monitoring 
phase at week 26/OL week 13. A small imbalance towards 
filgotinib- exposed patients not demonstrating reversibility 
was observed; however, these data should be interpreted 
with caution, owing to the small numbers. Importantly, none 
of those patients demonstrated hormonal changes (in levels 
of testosterone/LH and FSH/inhibin B, which are reliable 
markers of testicular Leydig and Sertoli cell function, respec-
tively)13 14 that were suggestive of treatment- related primary 
testicular failure in any patient.

It is important to highlight that sperm concentration and 
other semen parameters are known to fluctuate over time.15 16 
Such known natural variation in semen quality is consistent with 
the balanced number of filgotinib- treated and placebo- treated 
patients with decreases of ≥50% in sperm concentration, the 
majority of which reversed over the course of the study. Natural 
variation may also explain the small number of patients demon-
strating a lack of reversibility; these patients could have had 
regression to a normal mean from spuriously high baseline 
values. Indeed, decreases in sperm concentration seemed more 
frequent among patients with higher baseline values. More-
over, in each study, over half of the screened patients were not 
eligible for inclusion, with the main reason for screening failure 
being that the stringent semen parameter criteria were not met. 
Interestingly, similar screening failure rates and reasons have 
been observed in trials of healthy participants with similar entry 
criteria.17 Together, the observed changes in semen parameters 
seem consistent with natural variation over time as opposed to 
an effect of disease or treatment; however, our findings cannot 
be extrapolated to patients with semen parameters beyond the 
applied eligibility criteria. Indeed, selection of patients with 
normal semen parameters at baseline adds to the robustness of 
the data, but limits the generalisability of these data to the overall 
population of patients with immune- mediated inflammatory 

diseases. These findings also cannot be extrapolated to directly 
make inferences about ‘fertility’, which encompasses a broader 
range of physiological functions than testicular function alone.

In terms of safety, the low discontinuation rate among patients 
treated with either filgotinib or placebo in both studies shows 
that filgotinib was well tolerated, and no new safety events were 
reported compared with other filgotinib trial programmes.

To our knowledge, very few studies on the effects of advanced 
treatments on semen parameters in patients with inflammatory 
diseases have been performed,8 and to date there have been no 
other publications reporting the influence of JAK inhibitors on 
semen parameters in animals or humans. A major strength of 
these trials, which were designed according to FDA testicular 
toxicity investigation guidelines, is the parallel design through 
to week 13. This allowed pooling of the primary (and week 
13 secondary) endpoint data to produce a large (240- patient) 
data set. One limitation is that the heterogeneity of study treat-
ment arms after week 13 renders the interpretation of the data 
after this time point less robust. Importantly, patients provided 
two evaluable semen samples at each time point, to minimise 
intrapatient variability in semen parameters. Despite this, it is 
possible that there was non- adherence to the ejaculation- free 
period, which could have introduced bias. We aimed to reduce 
this in various ways, including reassessment if there was larger 
than expected variation in semen parameters between a patient’s 
two samples. There are only a few biomarkers that can reliably 
monitor changes in human testicular function (such as semen 
analyses, serum testosterone and gonadotropin concentrations), 
and all of these were measured in this study. Notably, two addi-
tional semen parameters, progressive motility and vitality, were 
not measured here. This was because they are more complex 
to measure and hence less reliable than other semen parame-
ters. Given the inherent variability in the semen parameters 
that were assessed, determining changes from baseline that are 
meaningful is difficult, and likely limited to extreme findings 
(another limitation of these studies). Nevertheless, a strength of 
these studies is the measurement of a combination of semen and 
hormone parameters, and the steps taken to ensure data were as 
robust as possible (details published previously).10 It is of course 

Table 3 Proportions of patients who experienced TEAEs in MANTA and MANTA- RAy, by treatment group

No (%) of patients who experienced
a TEAE

MANTA MANTA- RAy

As- treated DB treatment phase EXT phase

FIL 200 mg 
(n=92)

PBO 
(n=70)

FIL 200 mg 
(n=54)

PBO 
(n=55)

FIL/OL FIL
responder
(n=39)

FIL/SOC
non- responder
(n=7)

PBO/SOC responders 
and non- responders
(n=49)

TEAEs 55 (59.8) 42 (60.0) 21 (38.9) 22 (40.0) 23 (59.0) 5 (71.4) 26 (53.1)

TEAEs of grade 3 or higher 5 (5.4) 2 (2.9) 2 (3.7) 1 (1.8) 2 (5.1) 1 (14.3) 2 (4.1)

Treatment- related TEAEs 4 (4.3) 6 (8.6) 9 (16.7) 6 (10.9) 10 (25.6) 0 3 (6.1)

Treatment- related TEAEs of grade 3 or higher 1 (1.1) 0 1 (1.9) 0 0 0 0

TE SAEs 3 (3.3) 2 (2.9) 2 (3.7) 1 (1.8) 3 (7.7) 1 (14.3) 1 (2.0)

Treatment- related TE SAEs 1 (1.1) 0 0 0 0 0 0

TEAEs leading to discontinuation of DB study drug 7/69 (10.1) 8/70 (11.4) 0 0 NA NA NA

TEAEs leading to discontinuation of OL FIL 4/47* (8.5) 0 NA NA 5 (12.8) NA NA

TEAEs leading to discontinuation of study 11 (12.0) 8 (11.4) 1 (1.9) 0 2 (5.1) 0 0

Death 0 0 0 0 0 0 0

MANTA as- treated safety analysis set; MANTA- RAy safety/ITT semen analysis set and EXT phase safety analysis set.
AEs were coded using MedDRA V.24.0; severity grades were defined using CTCAE V.4.03.
*All four patients who discontinued OL FIL were originally randomised to PBO.
AE, adverse event; CTCAE, Common Terminology Criteria for Adverse Events; DB, double- blind; EXT, extension; FIL, filgotinib; ITT, intention- to- treat; MedDRA, Medical Dictionary 
for Regulatory Activities; NA, not applicable; OL, open- label; PBO, placebo; SAE, serious adverse event; SOC, standard of care; TE, treatment- emergent; TEAE, treatment- emergent 
adverse event.
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impossible to exclude all risk, but the totality of these data is 
not suggestive of a filgotinib- related effect on semen parameters.

CONCLUSIONS
The totality of the data from the MANTA and MANTA- RAy 
studies provides no evidence that results observed in rats and 
dogs were replicated in men, suggesting that filgotinib 200 mg 
once daily has no measurable impact on semen parameters, or 
on any other indicator of male reproductive health. The consis-
tency of findings across endpoints in this unique, landmark trial 
programme demonstrates both the strength of the study design 
and the reliability of our results.
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