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ABSTRACT
Introduction  Endometriosis is a common, benign, chronic 
inflammatory disease with multiple consequences, from 
chronic pain to systemic comorbidities and poor quality 
of life. As it usually affects people of reproductive age, 
one of the most distressing consequences is infertility, 
which can be only partly overcome by medically assisted 
reproduction. Poor outcomes are, in fact, frequent adverse 
events. As no definitive therapy exists for endometriosis-
related infertility, affected women often tend to try 
either complementary and alternative medicine or self-
management strategies to improve their quality of life, with 
the hope of also enhancing their fertility. Among available 
options, dietary interventions are commonly explored, 
even if no robust evidence is available on the optimal 
type of diet and its effects on reproductive outcomes. This 
trial will investigate whether an anti-inflammatory dietary 
intervention can improve fertility outcomes in women 
affected by endometriosis undergoing in vitro fertilisation 
(IVF).
Methods and analysis  The DietAry interveNtion 
in ameliorating fertiliTy parameters in women with 
Endometriosis undergoing IVF (DANTE) study is a single-
centre, randomised, controlled, non-pharmacological 
interventional trial in patients living with endometriosis 
who are infertile and require IVF. Participants will be 
allocated to either a 12-week intervention based on an 
anti-inflammatory diet or no diet before the beginning 
of controlled ovarian stimulation. Following baseline 
assessment, 438 participants aged <40 years with a 
diagnosis of infertility according to WHO criteria (ie, not 
conceiving after 12 months or more of regular unprotected 
intercourse) and a normal ovarian reserve will be randomly 
allocated to one of the two groups (1:1 ratio). In both 
groups, the dietary habits of participants will be assessed 
at baseline, and adherence to the intervention will be 
monitored throughout the study period via 24-hour recalls 
and food diaries. Participants will provide biological 
samples (peripheral blood, vaginal swabs and faeces) 
before and after the intervention to evaluate potential 
differences in inflammatory markers and microbiome 
composition between the two groups and across 
timepoints (before and after diet in the intervention group). 

Follicular fluid will be collected at the time of oocyte 
retrieval to describe potential difference in sex steroid 
levels. Patients will also complete questionnaires on quality 
of life, sexual function and symptom severity before and 
after the intervention to assess differences between the 
two groups and across time points. The primary outcome 
will be the rate of inadequate ovarian response (defined as 
the retrieval of ≤3 oocytes according to the Poseidon 2016 
criteria) at the time of oocyte retrieval in the treatment 
versus the no-treatment groups. Secondary outcomes will 
include clinical pregnancy and live birth rates, IVF-related 
embryological outcomes, inflammatory marker levels in 
peripheral blood, vaginal and bowel microbiota features, 
steroid composition of follicular fluid, life quality and pain 
symptoms variation.
Ethics and dissemination  The study has received ethics 
approval from Comitato Etico Territoriale Lombardia 3 
(#5587_18.12.2024). Results will be presented in peer-
reviewed journals and at international conferences.
Trial registration number  NCT06885125.

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study will be the first randomised controlled 
trial with sufficient statistical power to establish the 
impact of an anti-inflammatory diet on reproductive 
outcomes in women affected by endometriosis.

	⇒ The diet was carefully developed by nutritionists 
and dietary adherence will be closely monitored 
throughout the study period.

	⇒ The study will evaluate both short-term and long-
term outcomes and take a comprehensive and mul-
tidisciplinary approach by exploring both objective 
and subjective outcomes, spanning from vaginal 
microbiome to sexual function.

	⇒ The participants cannot be blinded, due to the inher-
ent characteristics of the dietary intervention.

	⇒ The context-specific nature of the dietary interven-
tion may reduce the generalisability of the findings, 
as the control group in Italy may not be comparable 
to other settings.
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INTRODUCTION
Endometriosis is a chronic condition estimated to affect 
approximately 10% of the population assigned female sex 
at birth, but its true prevalence is likely higher.1 Despite 
having a frequency comparable to other common condi-
tions, such as diabetes or Crohn’s disease, endometriosis 
remains one of the most under-researched and under-
funded diseases worldwide.2 This disparity has contrib-
uted to significant diagnostic delays, limited treatment 
options and a general lack of personalised evidence-based 
care.3 4

Together with pelvic pain, infertility is one of the most 
distressing consequences of endometriosis, as it affects 
individuals of reproductive age, thereby representing a 
significant global health concern.5 6 Inflammation plays 
a central role in the pathophysiology of both pain and 
infertility associated with the disease, contributing to the 
establishment and maintenance of lesions, as well as to 
the associated symptoms.7–9 Inflammatory mediators acti-
vate peripheral nociceptors, exacerbating chronic pelvic 
pain and promoting sensitisation.10 The persistent inflam-
matory milieu is also detrimental to fertility as it impairs 
folliculogenesis and compromises gamete function and 
fertilisation.11 12

Managing endometriosis-related infertility remains a 
clinical challenge. Although surgical treatment of super-
ficial peritoneal endometriosis has shown some bene-
fits,13 the effectiveness of surgery has been increasingly 
questioned in the case of ovarian endometriosis, due 
to its potential negative impact on ovarian reserve.14 15 
Medically assisted reproduction is frequently proposed as 
an alternative11; however, the decision between in vitro 
fertilisation (IVF) and surgery continues to be debated.16 
Importantly, IVF outcomes in individuals with endome-
triosis are often suboptimal, with lower oocyte yields and 
reduced pregnancy rates compared with other popula-
tions experiencing infertility.17 18 These limitations have 
fuelled growing interest in identifying non-invasive, 
adjunctive strategies aimed at improving IVF outcomes in 
subjects with endometriosis. Notably, many affected indi-
viduals turn to lifestyle modifications and complementary 
and alternative medicine, such as acupuncture, dietary 
interventions and physical activity, to self-manage their 
symptoms and the consequences of the disease.19 20

The role of diet
Among emerging self-management strategies for endo-
metriosis, dietary modifications have garnered growing 
attention,21 as they represent one of the most acces-
sible self-management measures. As a modifiable factor 
of everyday life, diet influences systemic inflammation, 
hormonal regulation, immune system, microbiome 
composition and general health,22–24 positioning it as a 
potentially accessible and cost-effective component of 
endometriosis management. Although no specific diet 
for endometriosis can be supported considering available 
evidence, it is clear how, rather than focusing on single 
nutrients, investigating overall dietary patterns provides a 

more holistic understanding of the relationship between 
nutrition and the disease.25 26

In a prospective cohort study conducted in 2024, 
dietary habits were evaluated in relation to the risk of 
an endometriosis diagnosis in a population of 81,997 
reproductive-aged women.27 A 27% higher risk of being 
diagnosed with endometriosis was observed in women 
with dietary patterns characterised by a higher intake 
of red and processed meat, refined grains and sweets—
typical of the Western dietary pattern. A cross-sectional 
study based on the National Health and Nutrition Exam-
ination Survey including 265 women with self-reported 
endometriosis found that those in the highest tertile of 
the Dietary Inflammatory Index (DII), a validated tool 
to quantify dietary inflammatory potential, had a signifi-
cantly higher risk of endometriosis (OR: 1.57; 95% CI 
1.14 to 2.17; p=0.007), supporting a positive association 
between pro-inflammatory diets and endometriosis risk.28

Further clarity is needed to understand the underlying 
mechanisms through which dietary interventions may 
exert beneficial effects in endometriosis. However, given 
the biological nature of the disease, it is reasonable to 
believe that these benefits are likely primarily related to 
the anti-inflammatory effects of the intervention and its 
potential to reduce oestrogen levels.29 The Mediterranean 
diet, characterised by a high intake of anti-inflammatory 
components such as fruits, vegetables, legumes, whole 
grains, fish rich in omega-3 fatty acids and olive oil, has 
shown promise in small-scale trials. A 6-month inter-
vention based on the Mediterranean dietary pattern 
improved metabolic and oxidative profiles and enhanced 
quality of life in patients with endometriosis.30

Study aim
The DietAry interveNtion in ameliorating fertiliTy param-
eters in women with Endometriosis (DANTE) randomised 
controlled trial (RCT) aims to compare reproductive 
outcomes in infertile patients with endometriosis under-
going a standard IVF protocol after a 12-week interven-
tion based on an anti-inflammatory diet versus a standard 
IVF protocol. Specifically, the primary endpoint will be 
the rate of poor ovarian response, defined according to 
the POSEIDON criteria (2016)31 as the retrieval of <3 
oocytes during IVF.

Secondary endpoints will address the broader impact of 
the dietary intervention on several clinical, biological and 
patient-reported outcome measures (PROMs), including:

	► Changes in systemic inflammation as reflected by the 
low-grade INFLAmmation Score (INFLA)32 33 (meas-
ured at baseline and end of study in both groups).

	► Changes in composition and diversity of the faecal 
and vaginal microbiome (measured at baseline and 
end of study in both groups).

	► Changes in quality of life assessed using the Endome-
triosis Health Profile-30 (EHP-3034; measured at base-
line and end of study in both groups).

	► Changes in symptom severity, measured through 
the Numeric Rating Scale (NRS)35 specifically 
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addressing multiple endometriosis-specific pain 
domains: dysmenorrhoea, superficial dyspareunia, 
deep dyspareunia, dyschezia and dysuria (measured 
at baseline and end of study in both groups).

	► Changes in sexual function, evaluated using the 
Female Sexual Function Index (FSFI36; measured at 
baseline and end of study in both groups).

	► Differences between the intervention and control 
groups in concentrations of steroid hormones in the 
follicular fluid to explore effects of the diet on the 
local hormonal environment.37

	► Differences between the intervention and control 
groups in embryological outcomes, including number 
of oocytes retrieved, number of cleavage stage embryos 
and number of blastocysts.38

	► Differences between the intervention and control 
groups in pregnancy outcomes, including live birth 
rate, clinical pregnancy rate and miscarriage rate.38

We hypothesise that the anti-inflammatory diet will 
improve oocyte yield, enhance pregnancy and live birth 
rates, and improve quality of life and sexual function, 
while reducing symptom severity compared with standard 
care.

The EUmetriosis project
The DANTE RCT is embedded within the EUmetriosis 
project, a European Union (EU)-funded initiative under 
the HORIZON-HLTH-2024-DISEASE-03-two-stage call. 
The project seeks to address critical knowledge gaps in 
the pathogenesis, diagnosis and management of endo-
metriosis. Through multiple work packages, it promotes 
personalised, patient-centred care by supporting self-
management strategies and the development of non-
invasive, accessible treatments.

METHODS AND ANALYSIS
Study design
This protocol (V.1.0) outlines a two-arm, parallel-group, 
assessor-blinded, superiority RCT. The study will be 
reported in accordance with the Standard Protocol 
Items: Recommendations for Interventional Trials guide-
lines and Consolidated Standards of Reporting Trials 
statement.39 40 The study will be conducted at the Fonda-
zione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 
Milan, Italy. Randomisation will last from March 2025 to 
January 2029. The primary endpoint will be assessed at 
the time of oocyte retrieval, approximately 14 weeks after 
randomisation. The study is registered on ​ClinicalTrials.​
gov (NCT06885125; 20.03.2025). The WHO Trial Regis-
tration Data Set is shown in online supplemental table 1.

Participants
The study will enrol 438 infertile subjects with endome-
triosis aged 18–39 years. The definition of infertility will 
follow WHO criteria (ie, not conceiving after 12 months 
or more of regular unprotected intercourse). The diag-
nosis of endometriosis for eligibility will be based either 

on surgical reports with histological confirmation of the 
disease or on imaging for endometrioma or deep endo-
metriosis, according to international standards. All the 
inclusion and exclusion criteria are reported in table 1.

Recruitment and screening procedure
Figure  1 shows the flowchart of the RCT. At their first 
routine consultation in our IVF unit (T-1), individuals 
affected by endometriosis will undergo screening which 
includes the comprehensive transvaginal ultrasound 
examination to confirm the presence of endometriosis. 
Eligible participants will receive detailed information 
by the study team about the study purpose, procedures, 
temporal commitment, possible discomforts and poten-
tial risks and benefits. Participation will be entirely volun-
tary, with the right to withdraw at any time. Finally, a 
written informed consent form will be obtained from all 
participants willing to participate. Patient consent form 
can be found in the online supplemental material.

Randomisation procedure, concealment of allocation and 
blinding
The second consultation (T0) will be scheduled on days 
5–7 of the menstrual cycle. For participants with menstrual 
suppression due to continuous hormone therapies, the 
timing of the cycle will not be considered. Baseline and 
clinical data will be collected during a gynaecological 
visit, and a nutritional assessment will be conducted. After 
the initial gynaecological and nutritional visits, patients 
will be randomly assigned (1:1 ratio) to either:

	► a control group receiving no specific dietary instruc-
tions, or

	► an anti-inflammatory dietary intervention group.
Randomisation will be conducted via the secure 

Research Electronic Data Capture (REDCap; Fondazione 
IRCCS Ca Granda Ospedale Maggiore Policlinico 
Milano version: https://redcap.policlinico.mi.it/; 
Vanderbilt University, Nashville, TN, USA), using a 

Table 1  Eligibility criteria

Inclusion criteria Exclusion criteria

Age 18–39 years Contraindication to pregnancy

Pregnancy seeking for 
more than 12 months

Hydrosalpinx

Regular menstrual cycle 
(21–35 days)

Endometriomas with mean 
diameter >4 cm

Normal ovarian reserve 
(AFC ≥5); signed 
informed consent form

Severe male factor (<1 million 
sperm/mL); SM fibroids or large 
IM/SS fibroids (≥5 cm)

Doubtful US findings that do 
not allow to reliably rule out 
malignancies

Ureteral stenosis or intestinal 
subocclusive symptoms

AFC, antral follicular count; IM, intramural; SM, submucosal; SS, 
subserosal; US, ultrasound.
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computer-generated allocation sequence and block 
randomisation to ensure balance and conceal allocation. 
The block size will remain undisclosed to participants and 
investigators. Allocation will be revealed automatically 
at the time of randomisation for each individual partic-
ipant. Blinding will be maintained for both the clinical 
and lab staff performing the ovarian stimulation and IVF 
lab procedures, respectively. An independent external 
monitor will oversee study progress and ensure compli-
ance with data management protocols.

Gynaecological assessment
A detailed clinical gynaecological assessment will be 
performed according to internationally recognised stan-
dards, following the evaluation criteria established by 
the World Endometriosis Society and the World Endo-
metriosis Research Foundation.41 The assessment will 
include a thorough pelvic examination and structured 
symptom evaluation. Imaging will be conducted using 
high-resolution transvaginal ultrasound, performed in 
accordance with the International Deep Endometriosis 

Figure 1  Standard Protocol Items: Recommendations for Interventional Trials 2025. Diagram of the schedule of enrolment, 
interventions and assessments. *According to Poseidon criteria (difference in the proportion of women with less than 4 
oocytes at oocyte retrieval). EHP-30, Endometriosis Health Profile-30; FSFI, Female Sexual Function Index; INFLA, low-grade 
INFLAmmation score; IVF, in vitro fertilisation; NRS, Numeric Rating Scale.
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Analysis consensus statement42 to ensure standardised 
and reproducible mapping of endometriosis-related deep 
lesions. Pain severity will be recorded using the NRS for 
endometriosis-specific pain domains, including dysmen-
orrhoea, superficial and deep dyspareunia, dyschezia and 
dysuria.

Nutritional assessment
At T0, the nutritional status will be assessed by a clinical 
nutritionist through the evaluation of dietary habits, 
gastrointestinal (GI) symptoms, physical activity, anthro-
pometric parameters and body composition. Anthropo-
metric measurements will be repeated at week 6 of the 
intervention for the intervention group and at week 12 
for both intervention and control groups.

Dietary habits of the 6 months before the enrolment 
will be investigated through a 78-item Food Frequency 
Questionnaire, validated for the Italian population.43 The 
dietary inflammatory potential for each participant will 
be assessed by calculating the DII score, which provides a 
negative score to nutrients such as magnesium, vitamins 
A, C, D and E, flavonoids, fibre, monounsaturated and 
polyunsaturated fatty acids, tea, garlic and ginger (anti-
inflammatory), and a positive score to pro-inflammatory 
components as cholesterol, saturated fats, refined carbo-
hydrates, total protein, vitamin B12 and high caloric 
intake.44 45

Anthropometric measures of height, weight and 
circumferences (chest, breast, arm, wrist, waist, abdomen, 
hip, thigh, knee and ankle) will be assessed according to 
standard procedures, using appropriate instruments (an 
electronic scale with 100 g precision, a stadiometer with 
1 mm precision and a non-elastic measuring tape with 1 
mm precision; doi.org/10.1249/00005768-199208000-​
00020). Body composition will be estimated through 
bioelectrical impedance analysis with Akern 101 BIVA 
pro (Akern Bioresearch, Florence, Italy), measuring resis-
tance, reactance and phase angle parameters following 
the guidelines of the European Society of Parenteral and 
Enteral Nutrition.46 47

Interventions
The anti-inflammatory dietary intervention and standard 
care dietary are summarised aligning to Template for 
Intervention Description and Replication guidelines48 
(table 2).

Control group
After randomisation, no specific dietary guidance or 
recommendations will be provided to participants allo-
cated to the control group, allowing them to maintain 
their habitual eating patterns. They will begin the stan-
dard IVF treatment protocol no earlier than 12 weeks 
after the initial visits.

Anti-inflammatory dietary intervention group
Participants will be encouraged to follow an anti-
inflammatory dietary intervention based on the Mediter-
ranean diet principles. The anti-inflammatory potential 

of the diet will be assessed by calculating the DII score. 
The consultation will include a comprehensive expla-
nation of the anti-inflammatory dietary principles, the 
rationale behind the intervention, the potential benefits 
and risks, and a space to address participant concerns. 
Participants in the dietary intervention group will receive 
a general guide along with the personalised meal plan for 
3 weeks to repeat throughout the intervention period. 
Nutritional advice will include the use of extra virgin olive 
oil as the main cooking fat (at least 4 tablespoons/day), 
consumption of whole grains, nuts, at least 2 servings of 
fresh and seasonal fruit per day, at least 2 servings of fresh 
and seasonal vegetables per day, at least 2 servings of fish 
per week (especially varieties rich in omega-3), no more 
than 2 servings of red meat per month, consumption of 
organic foods, and the use of anti-inflammatory spices 
such as ginger, garlic and curcumin and avoidance of 
ultra-processed foods such as pre-cooked meals, breakfast 
cereals, biscuits, pre-sliced bread, rusks, sweetened bever-
ages with added sugars, salt, refined oils, trans fats or food 
additives. Recommendations will be personalised based 
on energy needs (estimated according to the Nutrient 
and Energy Reference Values for the Italian Population 
(LARN V Revision; https://eng.sinu.it/larn)) and calcu-
lation of ideal weight,49 intestinal symptoms, body compo-
sition, and dietary preferences and allergies.

To monitor dietary adherence, a 24-hour dietary recall 
will be conducted via telephone at both 3 and 9 weeks 
following the baseline visit (T0). At 6 weeks, participants 
in the intervention group will attend a second in-person 
consultation with the nutritionist who will further evaluate 
adherence with a 3-day food diary and measure anthro-
pometric parameters. Patients in the control group will 
undergo the same final nutritional evaluation with a 3-day 
food diary to confirm that no consistent change in dietary 
habits and inflammatory potential occurred. The dietary 
intervention will span the 12 weeks leading up to the 
beginning of the ovarian stimulation (between T0 and 
T2) when a final in-person consultation will take place. 
Participants will be encouraged to follow the dietary 
advice until, at least, oocyte pick-up (T3; figure 1).

Data and specimen collection and lab analysis
Clinical, biological and nutritional data will be collected 
at multiple timepoints (table 3). All data will be collected 
using the REDCap platform.

At baseline (T0), all participants will be asked to 
provide biological samples, including a peripheral blood 
sample, vaginal swabs and faeces. The same collection 
will be repeated at the end of the 12-week intervention 
period, prior to the initiation of the ovarian stimulation 
(T2). To minimise differences due to the menstrual 
cycle, all samples will be collected between day 5–7 of 
the menstrual cycle, or for participants with menstrual 
suppression due to continuous hormone therapies before 
IVF, without taking the cycle timing into consideration.

The biological samples will be analysed as follows:
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	► Peripheral blood samples will be analysed for systemic 
inflammation using the INFLA-score, which summa-
rises the synergistic effects of C-reactive protein 
levels, white blood cell count, platelet count and the 
granulocyte-to-lymphocyte ratio.50

	► Vaginal swabs and faecal samples will be investigated 
for bacterial abundance and diversity by microbiome 
analysis at the University College Cork – National 
University of Ireland in Cork. These samples will be 
processed for bacterial DNA extraction and analysed 
using high-throughput amplicon sequencing targeting 
the 16S rRNA gene. Sequencing will be performed, 
followed by comprehensive bioinformatics processing 
to characterise the microbial communities.51

	► Follicular fluids will be analysed for sex steroids 
concentrations quantified using liquid chromatog-
raphy–tandem mass spectrometry. Hormones to be 
measured include aldosterone, androstenedione, 
cortisol, corticosterone, 11-deoxycorticosterone, 
11-deoxycortisol, 21-deoxycortisol, dehydroepian-
drosterone (DHEA), DHEA sulphate, dihydrotestos-
terone, estradiol, 17-OH progesterone, progesterone 
and testosterone.37

Outcome measures
Primary outcome
The primary outcome is the difference in the rate of poor 
ovarian responders despite preserved ovarian reserve 

Table 2  Overview of intervention delivery described according to the TIDieR guidelines

Brief name Anti-inflammatory dietary programme Standard care

Why Anti-inflammatory diets targeting systemic inflammation assist in the prevention and 
management of various chronic diseases and chronic pain conditions; inflammation 
is also supposed to play a pivotal role in endometriosis natural history and in infertility 
occurrence

What (materials) Participants will receive an intervention handbook containing all study details, key 
anti-inflammatory eating principles, meal plans, frequently asked questions, foods 
encouraged and discouraged, and education (eg, common myths, tips for eating out 
and shopping tips); and a specific meal guide personalised for the patient according to 
previous consultation, allergies and preferences

What 
(procedures)

Participants are encouraged to follow an anti-inflammatory dietary intervention based 
on Mediterranean diet principles. The consultation will include a comprehensive 
explanation of the anti-inflammatory dietary principles, the rationale behind the 
intervention, the potential benefits and risks, and a space to address participant 
concerns; a 24-hour dietary recall will be conducted via telephone at both 3 and 
9 weeks to monitor dietary adherence; participants will attend a second in-person 
consultation with the nutritionist at 6 weeks, who will further evaluate adherence with 
a 3-day food diary and assess anthropometric parameters; the dietary intervention will 
span 12 weeks leading up to the beginning of the ovarian stimulation, when a final in-
person consultation will take place and anthropometric parameters will be reassessed

At the end of the 12-week 
period, participants will 
attend a single consultation 
with the nutritionist to 
assess anthropometric and 
dietary parameters

Who provided A qualified nutritionist specially trained to deliver all components A qualified nutritionist 
specially trained to deliver 
all components

How Delivered with individual support for 12 weeks; consultations are one-to-one, in person 
or by phone

Where In-person consultations will occur at Fondazione Ca’ Granda, Milan; additional 
consultations will occur via telephone; participants will integrate the diet principles into 
their daily consumption of foods and beverages

In-person consultations will 
occur at Fondazione Ca’ 
Granda, Milan

When and how 
much

Three in-person consultations at baseline, week 6 and week 12; two phone follow-up 
consultations (~30 min) at weeks 3 and 9

Two in-person 
consultations at baseline 
and week 12

Tailoring Anti-inflammatory dietary advice, education and support aligning with participant 
preferences and goals

Modifications Any modifications will be reported Any modifications will be 
reported

How well 
(planned)

Clinical nutritionists receive prior training to standardise measurements and unify 
information delivered in the programme; participant adherence to the anti-inflammatory 
diet is assessed through 24-hour recall and 3-day food diaries

Clinical nutritionists receive 
prior training to standardise 
measurements and unify 
information delivered in the 
programme

How well (actual) Reported in the primary paper

TIDieR, Template for Intervention Description and Replication.
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Table 3  Overview of data collection

Variable T0 T1 T2 T3 T4

Participant characteristics

 � Age (years) x

 � FSH (IU/mL) x

 � AMH (ng/mL) x

 � AFC x

 � Duration of infertility (ms) x

 � Previous deliveries x

 � Smoking x

 � Medical history, comorbidities x

Anthropometric parameters

 � Height, weight and waist circumference x x

 � Body composition x x

 � BMI (kg/m2) x x

Treatment and IVF results

 � Ovarian stimulation protocol x

 � Total dose of gonadotrophins used (IU) x

 � Days of COH x

 � Number of oocytes x

 � Number of MII oocytes x

 � Fertilisation rate (%) x

 � Number of embryos at 72 hours x

 � Number of blastocysts x

Biological samples

 � Blood x x

 � Faecal sample x x

 � Vaginal swabs x x

 � Follicular fluid x

Dietary assessment

 � Food frequency questionnaire x x

 � DII score x x

 � 24-hour recall x

 � 3-day diary x x

Obstetric outcomes

 � Pregnancy x

 � Miscarriages x

 � Delivery x

 � Newborn outcome x

 � Pregnancy complications x

Patient-reported outcomes

 � SF-12 x x

 � EHP-30 x x

 � NRS x x

 � Medication use x x x x x

 � Adverse events x x x x

AFC, antral follicular count; AMH, anti-Müllerian hormone; BMI, body mass index; COH, controlled ovarian hyperstimulation; DII, Dietary 
Inflammatory Index; EHP-30, Endometriosis Health Profile-30; FSH, follicle-stimulating hormone; IVF, in vitro fertilisation; MII, metaphase 
II; ms, months; NRS, Numeric Rating Scale; SF-12, Short Form-12.
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(defined as patients retrieving three or fewer oocytes 
following controlled ovarian stimulation, according to the 
Poseidon criteria31) between the two arms. The primary 
outcome will be assessed at the time of oocyte retrieval 
(T3).

Secondary outcomes
Inflammatory markers
Changes in systemic inflammatory status, as measured by 
the INFLA-score, will be compared between groups and 
before and after the intervention, to evaluate the impact 
of the dietary intervention on the systemic inflamma-
tory profile. This secondary outcome will be assessed on 
biological samples collected at T0 and T2.

Vaginal and faecal microbiome
The composition and diversity of vaginal and faecal 
microbiota will be compared between groups, and before 
and after the intervention. Bioinformatic analyses will 
allow for detailed evaluation of bacterial abundance and 
diversity, with subsequent correlation analyses to explore 
the potential influence of diet on intestinal and vaginal 
microbiomes and in relation to IVF outcomes. This 
secondary outcome will be assessed on biological samples 
collected at T0 and T2.

Patient-reported outcome parameters
PROMs will be evaluated through both between-groups 
comparisons and within-group changes in the treatment 
arm after the dietary intervention. Quality of life will be 
assessed using the EHP-30, the symptom severity using the 
NRS and the female sexual health using the FSFI. These 
secondary outcomes will be assessed on questionnaires 
collected at T0 and T2.

Steroid cascade in the follicular fluid
Changes in the sex steroid hormones in follicular fluid 
will be compared between groups to evaluate the impact 
of the dietary intervention on the hormonal milieu. This 
secondary outcome will be assessed on follicular fluid 
collected at the time of oocyte retrieval (T3).

Embryological parameters
Embryological outcomes will include the number of 
mature oocytes (metaphase II (MII)) at the time of oocyte 
retrieval (T3). Additionally, differences in the number 
of available embryos and blastocysts will be evaluated 
between the groups at the follow-up stage (T4).

Pregnancy outcomes
Pregnancy outcomes will include comparison between 
the two groups regarding live birth, clinical pregnancy 
and miscarriage rate at the follow-up time (T4).

Data management
Data will be collected and managed electronically using 
REDCap. Each patient will be assigned a unique code to 
de-identify their data, ensuring that only local investiga-
tors can link the data back to individual identities. The 

use of REDCap will ensure: (a) user-level access control 
with specific permissions based on the role of each team 
member; (b) real-time data validation and integrity check; 
(c) de-identification of patient information prior to data 
export; and (d) centralised data storage on a secure 
server with daily backup to ensure data safety.

Sample size calculation
This trial is powered to detect a clinically significant differ-
ence between groups for the primary outcome. A total 
of 438 women with endometriosis will be randomised to 
either a control group or an anti-inflammatory dietary 
intervention group. The sample size calculation is based 
on the following assumptions: (1) type I and type II errors 
of 0.05 and 0.20, respectively; (2) an expected rate of poor 
ovarian response of 20% in the untreated group38; (3) an 
absolute reduction of 10% in poor ovarian response in 
the dietary intervention group; (4) an estimated drop-out 
rate due to the withdrawal from the study of 10% from 
the dietary intervention group, as reported by Zheng et 
al52; and (5) use of a two-tailed test for proportions in two 
independent groups with binomial approximation to the 
Gaussian distribution (https://www.stat.ubc.ca/~rollin/​
stats/ssize/b2.html).

Statistical analyses
Statistical analyses will be conducted using IBM SPSS 
Statistics V.27 (IBM Corp, Armonk, NY, USA). Drop-out 
of participants for discontinuation of treatment from 
the dietary intervention group is anticipated; however, as 
long as ovarian stimulation will start after the interven-
tion period, these participants will not be excluded from 
the analysis. Therefore, the primary analysis will be done 
considering the intention-to-treat and a per-protocol 
(PP) analysis will be conducted to assess the robustness 
of the findings. The primary outcome will be presented 
as a percentage in each group, with relative risks and 
95% CIs. Differences between the groups will be assessed 
with the χ² test. For secondary outcomes, categorical vari-
ables will be compared using χ² test or Fisher Exact test, 
while normally distributed variables will be compared 
using Student’s t-tests. For continuous variables that are 
not normally distributed, non-parametric tests such as 
Wilcoxon and Mann-Whitney U tests will be used. IVF 
and pregnancy outcomes will be reported and analysed 
following the core outcome set for infertility studies.53

ETHICS AND DISSEMINATION
The study protocol was approved by the Ethical 
Committee (Comitato Etico Territoriale Lombardia 3 - 
#5587_18.12.2024) on 18 December 2024. The study will 
be conducted according to the International Council 
for Harmonisation – Good Clinical Practice guidelines 
and all applicable regulatory requirements, including 
the Declaration of Helsinki (June 1964, as revised by the 
World Medical Association General Assembly in Seoul, 
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2008). All participants will be required to sign a written 
informed consent prior to enrolment.

Adverse events related to dietary intervention are 
considered highly unlikely, as the proposed anti-
inflammatory diet intervention is composed of foods 
commonly consumed within the local population. More-
over, the meal plan will be tailored to each participant, 
taking into account existing food allergies or intoler-
ances. The study imposes no additional medical risk, as 
all participants would undergo IVF procedures irrespec-
tive of study participation. On the contrary, participation 
in the anti-inflammatory diet arm may offer potential 
health benefits.

The findings from this study will be disseminated 
broadly through peer-reviewed scientific journals and 
presentations at national and international conferences. 
Only anonymised, aggregated data will be reported. Any 
significant amendments to the study protocol will be 
promptly submitted to the responsible ethics committee 
for approval.

DISCUSSION
This RCT represents the first large-scale study to rigor-
ously evaluate the impact of an anti-inflammatory dietary 
intervention on reproductive outcomes in subjects with 
endometriosis. The anti-inflammatory potential of the 
diet will be quantitatively assessed using the validated 
DII to ensure therapeutic and biological relevance. By 
adopting a multidimensional approach, the study not 
only targets clinical endpoints, such as oocyte yield and 
live birth rate, but also evaluates critical aspects of patient 
well-being, including symptom burden, sexual function 
and overall quality of life.

Given the nature of the intervention, participant 
blinding is inherently unfeasible; however, outcome asses-
sors will remain blinded to allocation, thereby minimising 
detection bias. The potential for selection bias is also 
acknowledged, as participants who opt into a dietary inter-
vention trial may exhibit health-conscious behaviours or 
motivations not fully representative of the broader endo-
metriosis population. Nonetheless, the robust design of 
this trial, adequate statistical power and comprehensive 
outcome set ensure the reliability and translational value 
of the findings.

Importantly, this study is embedded within the broader 
framework of EUmetriosis, an international, EU-funded 
initiative designed to address persistent challenges in the 
diagnosis and management of endometriosis (https://​
eumetriosis.eu). The integrative, patient-centred strategy 
of the project leverages state-of-the-art advances in 
immunology, microbiome research, metabolomics and 
epigenetics as well as social science research and patient 
representative involvement, to enable the development 
of minimally invasive, personalised therapeutic pathways 
that are feasible for people to implement and supported 
by policy contexts. Within this context, our trial contrib-
utes uniquely by exploring nutritional modulation as a 

low-risk, cost-effective and potentially synergistic adjunct 
to conventional fertility treatments. This intervention 
could pave the way for non-pharmacological strategies 
that not only enhance reproductive outcomes but also 
improve quality of life and reduce the systemic inflamma-
tion that characterises endometriosis. The results could 
help inform future dietary guidelines, patient counsel-
ling and integrated care models for women undergoing 
fertility treatments in the setting of endometriosis.
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