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Abstract

:

Endometriosis is a chronic, painful, estrogen-related inflammatory disease that affects approximately 10% of the female population. Endometriosis has a significant negative impact on quality of life. Nutrition may be involved in the development and severity of endometriosis. The purpose of this paper is to discuss in detail the nutritional recommendations for patients with endometriosis. This article discusses the importance of nutrients such as polyphenols, vitamins C, D and E, PUFAs, and iron in the development of endometriosis. Alternative diets, such as the Mediterranean, anti-inflammatory, vegetarian, low-nickel and low-FODMAP diets, have also been presented in the context of their potential beneficial effects on the course of endometriosis.
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1. Introduction


Endometriosis (EMS) is a chronic, estrogen-related inflammatory condition, which affects approximately 10% of the female population [1,2,3]. In this ailment, endometrium-like tissue develops outside the uterine cavity, most often in the pelvic areas (fallopian tubes, ovaries and peritoneum as well as bladder, ureters, and intestines), and less often in the lungs, brain, and retina [2,4]. Endometriosis is clinically characterized by chronic pain in the abdomen, dysmenorrhea, dysuria, dyschezia and dyspareunia. Infertility is more common in women with EMS (10–15%) than in the general population (9%) [2,4]. A variety of symptoms may exert a considerably deleterious effect on women’s standard of living [4,5]. A large problem is the waiting time for diagnosis—in Europe, women wait an average of 7–12 years for a correct diagnosis of endometriosis. Difficulties in the recognition and therapy of endometriosis also result from the lack of clear recommendations. Diagnostic laparoscopy with biopsy, previously considered the gold standard in identification of EMS, has been presented in the latest ESHRE guidelines (2022) as among the possible options, not necessarily the best and required for an accurate diagnosis [6]. Endometriosis is treated surgically and pharmacologically. The care of a dietitian and urogynecological physiotherapist are both essential for the health condition and improvement of the comfort of life of women with EMS.



The pathogenesis and etiology of endometriosis remain poorly understood. The list of pathogenic factors contributing to the progress of endometriosis include retrograde menstruation, genetic profile, hormonal activity, inflammation, immune dysfunction, oxidative stress, organochloride burden, metaplastic processes and apoptosis suppression [7]. It has been attested that disproportions between the invasive, adhesive and proliferative qualities of the endometrium’s cells and the increase in a production of pro-inflammatory cells are responsible for the development of the disease [8].



Among the factors contributing to the appearance of ectopic endometrial implants in the peritoneal cavity is an immune dysfunction which allows abnormal tissues, otherwise naturally eliminated, to survive. The appearance of implants results in increased oxidative stress and the gradual development of inflammation. Macrophages in the peritoneum produce growth and angiogenesis factors and inflammatory cytokines which may be responsible for maintaining the disorder and impairing reproductive function [9].



The latest studies demonstrated that EMS is an angiogenesis-dependent disease [10]. Angiogenesis has a significant impact on the progress of endometrioid tissue. Highly responsive angiogenic factor is a vascular endothelial growth factor (VEGF), which promotes the angiogenesis in physiological and pathological conditions [10,11].



There are four EMS pathological stages—I—minimal, II—mild, III—moderate, and IV—severe—taking into account, among others, the depth and location of implants and the presence and location of adhesions [12].



Endometriosis shows some similarities with malignant tumors—endometriosis tissues nest in ectopic ones, grow invasively and damage the structures of adjacent tissues. Patients with endometriosis face the increased risk of contracting some type of cancer, including ovarian cancer [13,14,15], non-Hodgkin’s lymphoma, endocrine cancer, brain tumors and endometrial and breast cancer [15,16].



Differences in the incidence of endometriosis in different parts of the world may suggest that environmental factors, lifestyle, and diet may be etiological factors in addition to genetic determinants [16].



Diet, as a modifiable risk factor, may be involved in the progression and severity of EMS. The effect of nutrition on endometriosis may result from changes in estrogen and prostaglandin metabolism, smooth muscle contractility or inflammation [17].



In endometriosis, as an estrogen-related disease, estrogens are key factors of endometrial cellular growth [18]. Estrogen has the ability to promote, survive, migrate, adhere and proliferate endometrial stroma and epithelial cells [16]. Certain nutrients can inflect endogenous hormone metabolism as well as imitate or demonstrate estrogen. The consumption of phytoestrogen, fatty acids, coffee, alcohol and fiber has been connected to endogenous estrogen levels [19].




2. BMI and Endometriosis


Obesity has a detrimental effect on the endometrium and is an important component for the progression of endometrial cancer. However, epidemiological data show an inverse relationship between BMI and the incidence of endometriosis. The causes of this obesity paradox stay unexplained and more research is necessary [20]. An inferior BMI is not only a EMS development risk, but also a predisposing factor for severe endometriosis [21]. Chronic pelvic pain (CPP) is noted for its association with a lower BMI [20,21,22]. A meta-analysis of 11 studies found that a higher BMI coincided with a lower EMS risk. A 33% decrease in endometriosis risk was observed in correlation with every 5 kg/m2 increase in BMI [23,24]. It should be taken into account that BMI is not the most reliable indicator of obesity. The obesity paradox hypothesis should be further explored based on the body composition analysis and not exclusively on the basis of BMI. Some explanations for the reverse epidemiology in endometriosis include decreased appetite and lower calorie and nutrient intake due to gastrointestinal complaints, chronic endometriosis-related stress and pain, and ovulatory suppression/irregular menstruations in obese women [24].




3. Vegetables and Fruit


3.1. Polyphenols


Numerous studies provide solid evidence of positive health effects of eating a diet rich in vegetables and fruits, because of the existence of the bioactive plants’ composites, especially polyphenols. Polyphenols have proven anti-cancer, anti-inflammatory, anti-atherosclerotic, antioxidative and anti-hypertensive properties [25]. The anti-inflammatory potential of natural dietary polyphenols might be used in the management of endometriosis as an inexpensive, non-toxic and readily available agent [26]. Several studies indicate an inverse correlation between polyphenol application, such as phytoestrogens and female cancer risk [27,28,29].




3.2. Phytoestrogens


Phytoestrogens (PE) are naturally occurring plant compounds which are structural and functional homologies with estrogen. There are three classes of PE: lignans, stilbenes, and flavonoids [18]. Phytoestrogens are found in vegetables, fruits, tea, grains, beans, sprouts, soybean, oilseeds and cabbage. PE are very similar in structure to estrogen, and, owing to that similarity, they can function as weak estrogenic factors interfering with molecular and hormonal signaling, which prevents the advancement of non-insulin-dependent diabetes, cancer, obesity, cardiovascular diseases and negative menopausal symptoms [18]. Phytoestrogens could link to estrogen receptor (ER) and affect ER-mediated responses [16]. A lot of case–control studies investigated connection in the midst of PE ingestion and endometriosis risk. A comparison of PE consumption by 78 patients with laparoscopically proven EMS versus 78 healthy women by Youseflu et al. shows that the intake levels of isoflavones and lignans were inversely correlated with endometriosis risk [19]. In a systematic review by Bartiromo et al., 19 out of 22 studies indicated the capability of phytoestrogens to generate proapoptotic, anti-inflammatory, anti-proliferative outcomes on cultured cells [18].




3.3. Resveratrol


Among the most known and tested polyphenols, whose beneficial influence on health was proven in in vitro and in vivo models and in clinical tests, is resveratrol (RSV). More than 70 types of plants and plant-based products, principally black and red grapes, red wine, berries and nuts, comprise RSV, which is a phytoalexin and a phytoestrogen [26,30,31].



A number of in vitro tests [32,33,34,35,36,37] have investigated the impact of RSV on endometrial and endometriotic cells and have demonstrated a pro-apoptotic function and inhibitory effect on cell proliferation and invasive growth. These effects can be partially explained by inhibitory effect on the expression of insulin-like growth factor-1 (IGF-1), surviving and hepatocyte growth factor (HGF), while its effects on estrogen are more complex.



In vivo models of EMS have confirmed both the pro-apoptotic, anti-invasive role and also an inhibitory impact on angiogenesis, which is related to a drop in the expression of pro-invasive, pro-angiogenic and pro-inflammatory factors, particularly interleukin-6 (IL-6) and interleukin-8 (IL-8) [34,38,39,40].



The clinical studies [41] on the combination of oral contraception with RSV have informed potentially positive results in a treatment of endometriosis-related symptoms: decreased dysmenorrhea and pain relief; however, the number of studies is insufficient [31].



A clinical trial of Mendas et al. showed no positive effects of resveratrol consumption [42]. RSV proved its efficiency either alone or in combination with other substances used in EMS therapy such as statins or leuprolide acetate [26].




3.4. Vitamins C


Vitamin C, among the most important antioxidatives, strongly reduces free radicals. Humans are incapable of synthesizing vitamin C, so it should be provided with food or in the form of supplements/medications. Peppers, citrus, kiwi, broccoli, tomatoes, potatoes and strawberries are some of the products renowned for their high content of vitamin C [43].



Hoorsan et al., in their experiment on mice, suggested that vitamin C has considerable importance for improving the fecundity function of ovaries and reducing the induction and growth of endometrial implants [44].



A randomized, triple-blind placebo-controlled clinical study of Amini et al. with the supplementation of vitamins C and E confirmed the effect of lowering the systemic indicators of oxidative stress in patients with EMS [45].



Ansariniya et al., in a lab trial, determined the influence of vitamins C and E on VEGF gene expression and production in peritoneal macrophages of women with endometriosis in comparison with the control group. It was found that vitamins C and E, at different incubation times and concentrations, changed the expression of the VEGF gene in the peritoneal macrophages but they had no effect on the production of VEGF [11].





4. Spices and Herbs


According to the definition proposed by the Food and Drug Administration (FDA), spices are: “aromatic vegetable substances, in the whole, broken, or ground form, whose significant function in food is seasoning rather than nutrition” [46]. Herbs and spices, such as oregano, rosemary, thyme and parsley, contain high levels of polyphenols, especially phenolic acids and flavonoids [47]. There are many herbs with known or potential significant anti-inflammatory activity. The spices with the most known anti-inflammatory effect are: thyme, oregano, basil, rosemary, mint, sage, curcuma, dill, cinnamon, parsley, clove, lemon grass, nutmeg, ginger, fenugreek, pepper and chili pepper [47,48,49,50,51,52,53].



Many of the anti-inflammatory substances (such us capsaicin, gingerol, and curcumin) in spices and herbs inhibit one or more of the steps linking pro-inflammatory stimuli with cyclooxygenase (COX) activation [47].



Curcuma (also known as turmeric) is a spice with proven anti-inflammatory and anti-cancer properties. It reduces the concentration of estrogens, TNF alpha and interleukin mediators, accelerates cellular apoptosis, and inhibits angiogenesis [49,54,55]. Consuming turmeric in conjunction with black pepper (containing piperine) increases the bioavailability of curcumin by up to 2000% [56].



In the studies of Fadin et al., a marked reduction in pain associated with endometriosis and the use of smaller amounts of non-steroidal anti-inflammatory drugs was observed in women supplemented with 200 mg of quercetin, 210 g of Curcuma longa’s dry extract and 150 mg of acetylcysteine for 2 months [57].




5. Tea and Coffee


White and green tea contain more catechins (substances classified as polyphenols) with strong antioxidant properties compared to black tea. White tea comprises minerals, proteins, amino acids, caffeine, gallic acid and catechins [58].



Meta-analysis suggests that caffeine intake of less than 300 mg/day is not linked with a higher EMS development risk. Higher caffeine consumption may be related to the development of the disease, but there is a shortage of well-designed, large-scale clinical trials to explain this relationship and the relevance of caffeine in the pathophysiology of EMS [59].



Caffeic acid, a polyphenol present, e.g., in coffee, some vegetables and legumes, reduces oxidative stress, which can alleviate complications from endometriosis [60].




6. Dairy Food


Dairy is a good source of progesterone, estrogen, calcium, vitamin D, anti-inflammatory and anti-tumorigenic ingredients, polyunsaturated fatty acids (PUFAs) and butyric acid [19].



There are some hypotheses regarding potential biochemical and physiological effects of dairy on the risk of developing EMS. Among them is that a high consumption of calcium-rich dairy products may reduce inflammatory and oxidative stress by decreasing inflammatory factors: tumor necrosis factor-a (TNF-a), reactive oxygen species and IL-6 [17]. An inverse relationship between the level of vitamin D and C-reactive protein was observed in atherosclerosis vascular disease and diabetes mellitus, which may suggest a similar relationship in endometriosis [17].



In a case–control study of Iranian Women, it was found that higher dairy intake is connected with a reduced risk of EMS [19]. Additionally, the longitudinal cohort study by Nodler et al. demonstrated that adolescents who consumed larger portions of dairy, including yoghurt and ice cream, had a lower rate of endometriosis recognition in adulthood [17].



A Dose–Response Meta-Analysis by Qi et al. showed that significant effects of reducing endometriosis were obtained with a daily consumption of ≥3 servings of dairy products. That study also analyzed a relationship between endometriosis and particular types of dairy—the heavy consumption of high-in-fat dairy and cheese might result in a decrease of EMS risk, while high butter consumption may lead an increased risk of endometriosis [61].




7. Fish


Fish oil has been shown to decrease circulating levels of series 2 prostaglandins and decrease dysmenorrhea and inflammatory symptoms [62].



7.1. Omega 3 and Omega 6


Polyunsaturated fatty acids (PUFAs) are fatty acids containing a minimum of two double bonds. Omega 3 (n-3) and omega 6 (n-6) PUFAs are found in fatty fish and seed/vegetable oils [63].



Akyol et al., in a randomized, single-blind, prospective and controlled experimental trial on female rats, observed that omega 3 caused a considerable recession of endometriotic implants [64]. In a clinical trial by Nodler et al., a reduction in pelvic pain in women with endometriosis who complemented fish oil rich in omega 3 was noted; however, a similar result was noticed in the placebo group [65].



A cross-sectional research by Hopeman et al. [63] examined samples and data from women undergoing in vitro fertilization (IVF) with surgically proven endometriosis and from women without endometriosis to ascertain if there is a relationship with serum omega 3 PUFAs α-linolenic acid (ALA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) or n-6 PUFAs linoleic acid (LA) and arachidonic acid (AA) and endometriosis. This study showed that patients with higher serum EPA levels were at 82% less risk of EMS development in contrast with patients with low EPA levels, while no association between total PUFAs, total omega 3 PUFAs, or total omega 6 PUFAs and EMS was found [63].



In the controlled experimental study of female rats, Pereira et al. demonstrated that the omega 6/3 and omega 9/6 nutraceuticals diminished pain associated with endometriosis, but did not improve fertility [66].




7.2. Vitamin D


Fatty fish and cod liver oil contain vitamin D3 (cholecalciferol) and its metabolite, 25(OH)D3, a fat-soluble secosteroid hormone that plays a significant role as a immunomodulatory and anti-proliferative mediator. The best source of vitamin D is skin synthesis, which occurs under the influence of the activity of ultraviolet B radiation [43,67].



Vitamin D receptors and metabolizing enzymes are found in the endometrium and ovaries of women with and without EMS, and it is assumed that cholecalciferol might affect immune cells in the local environment [43].



In the randomized, double-blind, placebo-controlled study in 60 women with endometriosis, it was shown that regular cholecalciferol intake in women resulted in a considerable increase in total−/HDL-cholesterol ratio and hs-CRP and TAC levels and pelvic pain, but this had no influence on metabolic profiles and further clinical manifestations [68].



In an evidence-based critical appraisal of vitamin D in reproduction, Lagana et al. suggested that the supplementation of vitamin D should be carefully evaluated, considering the pleiotropic actions in diverse microenvironments of the body as well as the different sources of dietary intake and synthesis [67]. EMS is related to a normal or high 25(OH)D reserve, which may be due to an equalizing mechanism controlling inordinate local inflammation commonly noticed in women with endometriosis. However, endometriosis patients report a meaningful decrease in the pelvic pain during supplementation of vitamin D [69].





8. Meat


Nutrition may correspond to the risk of EMS by influencing steroidal hormones. Red meat has been shown to increase estradiol concentrations and reduce sex hormone-binding globulin (SHBG). Estrogen increases the synthesis of prostaglandins, and positive feedback for local estrogen and prostaglandins could aid the proliferative and inflammatory features of EMS [62].



The Nurses’ Health Study II (NHSII) prospective cohort has shown that the consumption of red meat, both processed and unprocessed, was correlated with a greater risk of endometriosis: women eating > 2 portions of red meat a day had a 56% greater risk of laparoscopically proved endometriosis in comparison to women eating ≤ 1 portion a week. This investigation among premenopausal US nurses insinuates that reduced red meat consumption could be a strategy for reducing the risk of endometriosis, especially for women with pain symptoms [62].



Excessive ingestion of red meat is related to greater levels of estradiol and estrone sulfate, resulting in the persistence of the disease [70,71].



Different results were obtained by Ashrafi et al., who showed a decreased endometriosis risk for those consuming 4–6 portions of meat per weak compared to those who consume 0–3 portions of meat per week [72].



8.1. Iron (Fe)


Iron is an indispensable component for cell survival and its insufficiency is a known risk factor for many reproductive dysfunctions. Iron-deficiency anemia is not often diagnosed in patients with EMS, despite heavy menstrual bleeding and chronic inflammation of the abdominal cavity. Atkins et al. [73] examined non-human primate models (macaques) with and without endometriosis and observed anemia in almost half of the macaques with endometriosis and also an abnormal hematogram—decreased RBC counts and serum hepcidin and increased MCV and percentage of reticulocytes. Reduced levels of hepatic and bone marrow Fe were found and increased intestinal expression of ferroportin 1, a mediator of iron absorption, which indicates that though there was greater iron content in the diet, intestinal iron absorption did not equalize for the Fe loss. Atkins et al. concluded that iron stores should be rated in women with EMS, even without apparent clinical hints of anemia [73].



Shu-Wing Ng et al. proposed that abnormal eutopic endometrium is marked by impedance to ferroptosis, which allows cell spread via retrograde menstruation to implant and establish endometriotic lesions within the abdominal cavity. Deregulated iron homeostasis can be crucial in the subsequent pathophysiology of endometrial lesions with local iron overburden and inflammation [74].




8.2. Iron Overload and Infertility


The peritoneal fluid (PF) of women with EMS is iron overloaded, with negative results on early embryo evolution by an unknown mechanism. Iron overload in endometriosis PF decreased GPX4 expression, disrupted blastocyst formation and induced lipid peroxidation, suggesting that iron overload causes embryotoxicity and induces ferroptosis [75]. The results of the experiment on mice by Chen et al. implicated that excess iron found in the peritoneal fluid of women with endometriosis probably participates in endometriosis-associated reproductive failure [76].



The results of an experiment by Li et al. possibly suggested that transferrin deficiency and iron overburden in follicular fluid from severe endometriosis leads to oocytes dysmaturity, which can contribute to infertility [77].





9. Alternative Diets


9.1. Antiinflammatory Diet


Endometriosis is a chronic inflammatory disease. A typical Western diet, high in fat and high in calories, promotes inflammation. On the other hand, many fruits, vegetables and mineral-rich foods, such as traditional Mediterranean and Japanese foods, have anti-inflammatory results. To assess the inflammatory potential of a diet, the Dietary Inflammation Index (DII) is used. The higher the DII score, the greater the diet’s proinflammatory potential. The higher the negative DII value, the more anti-inflammatory the diet is. Kyozuka et al. [78] indicate that an anti-inflammatory diet is appropriate for patients with endometriosis, not only because of the reduction in inflammation associated with endometriosis, but also because of the positive effect of an anti-inflammatory diet in the pre-pregnancy period on fertility and a reduction in pregnancy and perinatal complications.




9.2. The Mediterranean Diet


The Mediterranean diet (MD) ranks high among the healthiest diets worldwide. The MD is mostly a plant-based diet, dominated by vegetables, fruits, dry legume seeds, and nuts, with a moderate intake of dairy product and fish and low intake of red meat and wine [79]. The MD has many benefits in gynecological diseases [80] as well as in the prevention of the majority of non-communicable diseases, including cardiovascular diseases and cancers [81]. In a single-arm study by Ott et al., it has been shown that that eating fresh vegetables and fruits, whole meal products, pods, soy products, fish rich in fat, white meat and cold-pressed oils as well as decreasing the consumption of red meat, sugary drinks, animal fats and sweets improved the general well-being of women with endometriosis and reduced pain, dyspareunia, dysmenorrhea and dyschezia [82].




9.3. Vegetarian/Vegan Diet


Plant-based diets are characterized, on the one hand, by a large intake of vegetables, fruits and herbs, and, on the other hand, by the elimination of the consumption of meat and animal fats. This coincides with dietary recommendations for women with endometriosis, so it seems reasonable for patients to follow such diets.



Studies have indicated that vegetarian diets can lead to increased levels of sex hormone-binding globulin (SHBG) and decreased estrogen levels in women. This is followed by a decrease in estrogenic stimulation of the endometrium and a reduction in the proliferation of prostaglandin-producing tissues [72].




9.4. Low-Nickel Diet


Nickel in foods such as tomatoes, beans, whole grains, nuts, shellfish, garlic, onion, soy, corn and tea may cause allergic contact mucositis (ACM) in some people, which causes symptoms similar to irritable bowel syndrome (IBS). These symptoms and ACM are also seen in patients with endometriosis. An open-label pilot study [83] showed that a low-nickel diet might significantly decrease not only all gastro- and extraintestinal but also gynecological symptoms [83].




9.5. Low-FODMAP Diet


A low-FODMAP diet is low in fermentable oligosaccharides, disaccharides, monosaccharides and polyols (FODMAP), carbohydrates found in grains, fruits and vegetables. FODMAPs are small molecules, poorly absorbed and readily fermentable by bacteria. Through their gas production and an osmotic action, they can cause intestinal luminal distension, inducing bloating and pain in people with visceral hypersensitivity, which occurs in patients with IBS and also in women with endometriosis [84,85]. Moore et al. [85] found that the low-FODMAP diet seems to be beneficial for patients with endometriosis and gut symptoms. It should be emphasized that this diet, due to its nutritional limitations, is not suitable for long-term use. As a standard, it is used for a few weeks, then subsequent food products are gradually restored, eliminating only those that aggravate intestinal symptoms. There are few studies describing the long-lasting effects of using the low-FODMAP diet for a long time. It is suggested that the dietitian-supervised low-FODMAP diet consisting of three stages—restriction, reintroduction, and personalization—could be safely used over prolonged periods of time [86].




9.6. Gluten-Free Diet


Gluten-free diet may alleviate pain due to the obstruction of gluten-mediated immunomodulation and the inflammatory response by inflecting the cytokine system. In a retrospective study of 330 women by Marziali et al. [87], 75% of the patients reported a considerable mitigation of their pain symptoms. Neither women reported increased pain.





10. Summary


Nutrition modification in endometriosis has not been sufficiently studied. Further research into the effects of nutritional interventions on endometriosis is needed. Studies that have been carried out indicate the legitimacy of following a nutrition plan filled with products containing substantial amounts of antioxidants, PUFAs, vitamins D, C and E and avoiding processed foods, red meat, and animal fats. In some cases, the use of alternative diets, such as the low-FODMAP diet, a low-nickel diet, or a gluten-free diet, may be individually considered. The MD, which is among the healthiest diets, also seems to be a good solution for women with endometriosis. Table 1 shows foods that are recommended and contraindicated in endometriosis.




11. Limitations of This Manuscript


The limitations of this work are the absence of a structured review of scientific publications. The PRISMA guidelines were not used by the authors. A few of the tests cited were conducted only in vitro and require more detailed trials in humans.







Author Contributions


Conceptualization, M.P.; investigation, M.P., J.G. and M.W.; writing—original draft preparation, M.P., J.G. and M.W.; writing—review and editing, J.M.-B., P.R. and J.G.; visualization, M.P., M.W. and J.M.-B.; supervision, P.R. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


There are no conflicts of interest to be disclosed.




References


	



Bulun, S.E.; Yilmaz, B.D.; Sison, C.; Miyazaki, K.; Bernardi, L.; Liu, S.; Kohlmeier, A.; Yin, P.; Milad, M.; Wei, J. Endometriosis. Endocr. Rev. 2019, 40, 1048–1079. [Google Scholar] [CrossRef] [PubMed]

	



Karlsson, J.V.; Patel, H.; Premberg, A. Experiences of health after dietary changes in endometriosis: A qualitative interview study. BMJ Open 2020, 10, e032321. [Google Scholar] [CrossRef] [PubMed]

	



Zondervan, K.T.; Becker, C.M.; Missmer, S.A. Endometriosis. N. Engl. J. Med. 2020, 382, 1244–1256. [Google Scholar] [CrossRef] [PubMed]

	



Helbig, M.; Vesper, A.-S.; Beyer, I.; Fehm, T. Does Nutrition Affect Endometriosis? Geburtshilfe und Frauenheilkd. 2021, 81, 191–199. [Google Scholar] [CrossRef]

	



Stochino-Loi, E.; Millochau, J.-C.; Angioni, S.; Touleimat, S.; Abo, C.; Chanavaz-Lacheray, I.; Hennetier, C.; Roman, H. Relationship between Patient Age and Disease Features in a Prospective Cohort of 1560 Women Affected by Endometriosis. J. Minim. Invasive Gynecol. 2019, 27, 1158–1166. [Google Scholar] [CrossRef]

	



Becker, C.M.; Bokor, A.; Heikinheimo, O.; Horne, A.; Jansen, F.; Kiesel, L.; King, K.; Kvaskoff, M.; Nap, A.; Petersen, K.; et al. ESHRE guideline: Endometriosis. Hum. Reprod. Open 2022, 2022, hoac009. [Google Scholar] [CrossRef]

	



Krakhotkin, D.V.; Silkina, M.N.; Chernylovskyi, V.A.; Gayvoronskaya, S.A. The dienogest-related cystitis in women with endometriosis: A prospective, controlled, comparative study. J. Obstet. Gynaecol. 2022, 42, 2492–2497. [Google Scholar] [CrossRef]

	



Chopyak, V.V.; Koval, H.; Havrylyuk, A.; Lishchuk-Yakymovych, K.; Potomkina, H.; Kurpisz, M.K. Immunopathogenesis of endometriosis—A novel look at an old problem. Central Eur. J. Immunol. 2022, 47, 109–116. [Google Scholar] [CrossRef]

	



Skibińska, M.; Maksym, R.B. The autoimmune basis of the development of endometriosis. Kwart. Nauk. Fides Ratio 2020, 3, 373–378. [Google Scholar]

	



Chung, M.S.; Han, S.J. Endometriosis-Associated Angiogenesis and Anti-angiogenic Therapy for Endometriosis. Front. Glob. Women’s Health 2022, 3, 856316. [Google Scholar] [CrossRef]

	



Ansariniya, H.; Hadinedoushan, H.; Javaheri, A.; Zare, F. Vitamin C and E supplementation effects on secretory and molecular aspects of vascular endothelial growth factor derived from peritoneal fluids of patients with endometriosis. J. Obstet. Gynaecol. 2019, 39, 1137–1142. [Google Scholar] [CrossRef] [PubMed]

	



Litson, J.; Agnes, R.; Ravikumar, G. Histotyping and grading of endometriosis and its association with clinico-pathological parameters. J. Obstet. Gynaecol. 2022, 1–9. [Google Scholar] [CrossRef] [PubMed]

	



So, K.A.; Hong, S.R.; Kim, N.R.; Yang, E.J.; Shim, S.-H.; Lee, S.J.; Kim, T.J. Association between atypical endometriosis and ovarian malignancies in the real world. J. Ovarian Res. 2021, 14, 110 . [Google Scholar] [CrossRef] [PubMed]

	



Lee, A.W.; Templeman, C.; Stram, D.A.; Beesley, J.; Tyrer, J.; Berchuck, A.; Pharoah, P.P.; Chenevix-Trench, G.; Pearce, C.L.; Ness, R.B.; et al. Evidence of a genetic link between endometriosis and ovarian cancer. Fertil. Steril. 2015, 105, 35–43. [Google Scholar] [CrossRef] [PubMed]

	



Kajiyama, H.; Suzuki, S.; Yoshihara, M.; Tamauchi, S.; Yoshikawa, N.; Niimi, K.; Shibata, K.; Kikkawa, F. Endometriosis and cancer. Free. Radic. Biol. Med. 2018, 133, 186–192. [Google Scholar] [CrossRef]

	



Cai, X.; Liu, M.; Zhang, B.; Zhao, S.-J.; Jiang, S.-W. Phytoestrogens for the Management of Endometriosis: Findings and Issues. Pharmaceuticals 2021, 14, 569. [Google Scholar] [CrossRef]

	



Nodler, J.L.; Harris, H.R.; Chavarro, J.E.; Frazier, A.L.; Missmer, S.A. Dairy consumption during adolescence and endometriosis risk. Am. J. Obstet. Gynecol. 2019, 222, 257.e1–257.e16. [Google Scholar] [CrossRef]

	



Bartiromo, L.; Schimberni, M.; Villanacci, R.; Ottolina, J.; Dolci, C.; Salmeri, N.; Viganò, P.; Candiani, M. Endometriosis and Phytoestrogens: Friends or Foes? A Systematic Review. Nutrients 2021, 13, 2532. [Google Scholar] [CrossRef]

	



Youseflu, S.; Sadatmahalleh, S.H.J.; Mottaghi, A.; Kazemnejad, A. Dietary Phytoestrogen Intake and The Risk of Endometriosis in Iranian Women: A Case-Control Study. Int. J. Fertil. Steril. 2019, 13, 296–300. [Google Scholar] [CrossRef]

	



van Drünick, C.; de Waard, L.; Muller, C.J.B.; Theron, G. Association between gynaecological disorders and body mass index in a South African cohort: A retrospective observational study. J. Obstet. Gynaecol. 2022, 42, 2420–2425. [Google Scholar] [CrossRef]

	



Garalejic, E.; Arsic, B.; Radakovic, J.; Jovic, D.B.; Lekic, D.; Macanovic, B.; Soldatovic, I.; Perovic, M. A preliminary evaluation of influence of body mass index on in vitro fertilization outcome in non-obese endometriosis patients. BMC Women’s Health 2017, 17, 112. [Google Scholar] [CrossRef] [PubMed]

	



da Silva, J.B.; Gurian, M.B.F.; Nonino, C.B.; Poli-Neto, O.B.; Nogueira, A.A.; dos Reis, F.J.C.; Silva, J.R.-E. Analysis of Body Composition and Pain Intensity in Women with Chronic Pelvic Pain Secondary to Endometriosis. Rev. Bras. Ginecol. Obstet. 2020, 42, 486–492. [Google Scholar] [CrossRef] [PubMed]

	



Liu, Y.; Zhang, W. Association between body mass index and endometriosis risk: A meta-analysis. Oncotarget 2017, 8, 46928–46936. [Google Scholar] [CrossRef] [PubMed]

	



Hong, J.; Yi, K.W. What is the link between endometriosis and adiposity? Obstet. Gynecol. Sci. 2022, 65, 227–233. [Google Scholar] [CrossRef] [PubMed]

	



Magiera, A.; Czerwińska, M.E.; Owczarek, A.; Marchelak, A.; Granica, S.; Olszewska, M.A. Polyphenol-Enriched Extracts of Prunus spinosa Fruits: Anti-Inflammatory and Antioxidant Effects in Human Immune Cells Ex Vivo in Relation to Phytochemical Profile. Molecules 2022, 27, 1691. [Google Scholar] [CrossRef]

	



Dull, A.-M.; Moga, M.A.; Dimienescu, O.G.; Sechel, G.; Burtea, V.; Anastasiu, C.V. Therapeutic Approaches of Resveratrol on Endometriosis via Anti-Inflammatory and Anti-Angiogenic Pathways. Molecules 2019, 24, 667. [Google Scholar] [CrossRef]

	



Grosso, G.; Godos, J.; Lamuela-Raventos, R.; Ray, S.; Micek, A.; Pajak, A.; Sciacca, S.; D’Orazio, N.; Del Rio, D.; Galvano, F. A comprehensive meta-analysis on dietary flavonoid and lignan intake and cancer risk: Level of evidence and limitations. Mol. Nutr. Food Res. 2016, 61, 1600930. [Google Scholar] [CrossRef]

	



Micek, A.; Godos, J.; Brzostek, T.; Gniadek, A.; Favari, C.; Mena, P.; Libra, M.; Del Rio, D.; Galvano, F.; Grosso, G. Dietary phytoestrogens and biomarkers of their intake in relation to cancer survival and recurrence: A comprehensive systematic review with meta-analysis. Nutr. Rev. 2020, 79, 42–65. [Google Scholar] [CrossRef]

	



Gołąbek, A.; Kowalska, K.; Olejnik, A. Polyphenols as a Diet Therapy Concept for Endometriosis—Current Opinion and Future Perspectives. Nutrients 2021, 13, 1347. [Google Scholar] [CrossRef]

	



Novakovic, R.; Rajkovic, J.; Gostimirovic, M.; Gojkovic-Bukarica, L.; Radunovic, N. Resveratrol and Reproductive Health. Life 2022, 12, 294. [Google Scholar] [CrossRef]

	



Meresman, G.F.; Götte, M.; Laschke, M.W. Plants as source of new therapies for endometriosis: A review of preclinical and clinical studies. Hum. Reprod. Updat. 2020, 27, 367–392. [Google Scholar] [CrossRef] [PubMed]

	



Arablou, T.; Delbandi, A.; Khodaverdi, S.; Arefi, S.; Kolahdouz-Mohammadi, R.; Heidari, S.; Mohammadi, T.; Aryaeian, N. Resveratrol reduces the expression of insulin-like growth factor-1 and hepatocyte growth factor in stromal cells of women with endometriosis compared with nonendometriotic women. Phytotherapy Res. 2019, 33, 1044–1054. [Google Scholar] [CrossRef] [PubMed]

	



Taguchi, A.; Koga, K.; Kawana, K.; Makabe, T.; Sue, F.; Miyashita, M.; Yoshida, M.; Urata, Y.; Izumi, G.; Tkamura, M.; et al. Resveratrol Enhances Apoptosis in Endometriotic Stromal Cells. Am. J. Reprod. Immunol. 2016, 75, 486–492. [Google Scholar] [CrossRef]

	



Amaya, S.C.; Savaris, R.F.; Filipovic, C.J.; Wise, J.D.; Hestermann, E.; Young, S.L.; Lessey, B.A. Resveratrol and Endometrium: A Closer Look at an Active Ingredient of Red Wine Using In Vivo and In Vitro Models. Reprod. Sci. 2014, 21, 1362–1369. [Google Scholar] [CrossRef]

	



Kolahdouz-Mohammadi, R.; Shidfar, F.; Khodaverdi, S.; Arablou, T.; Heidari, S.; Rashidi, N.; Delbandi, A. Resveratrol treatment reduces expression of MCP-1, IL-6, IL-8 and RANTES in endometriotic stromal cells. J. Cell. Mol. Med. 2020, 25, 1116–1127. [Google Scholar] [CrossRef]

	



Kolahdouz-Mohammadi, R.; Delbandi, A.-A.; Khodaverdi, S.; Arefi, S.; Arablou, T.; Shidfar, F. The Effects of Resveratrol Treatment on Bcl-2 and Bax Gene Expression in Endometriotic Compared with Non-Endometriotic Stromal Cells. Iran. J. Public Health 2020, 49, 1546–1554. [Google Scholar] [CrossRef] [PubMed]

	



Khodarahmian, M.; Amidi, F.; Moini, A.; Kashani, L.; Salahi, E.; Danaii-Mehrabad, S.; Nashtaei, M.S.; Mojtahedi, M.F.; Esfandyari, S.; Sobhani, A. A randomized exploratory trial to assess the effects of resveratrol on VEGF and TNF-α 2 expression in endometriosis women. J. Reprod. Immunol. 2020, 143, 103248. [Google Scholar] [CrossRef] [PubMed]

	



Cenksoy, P.O.; Oktem, M.; Erdem, O.; Karakaya, C.; Cenksoy, C.; Erdem, A.; Guner, H.; Karabacak, O. A potential novel treatment strategy: Inhibition of angiogenesis and inflammation by resveratrol for regression of endometriosis in an experimental rat model. Gynecol. Endocrinol. 2014, 31, 219–224. [Google Scholar] [CrossRef] [PubMed]

	



Yavuz, S.; Aydin, N.; Celik, O.; Yilmaz, E.; Ozerol, E.; Tanbek, K. Resveratrol successfully treats experimental endometriosis through modulation of oxidative stress and lipid peroxidation. J. Cancer Res. Ther. 2014, 10, 324–329. [Google Scholar] [CrossRef]

	



Tekin, Y.B.; Guven, S.; Kirbas, A.; Kalkan, Y.; Tumkaya, L.; Guven, E.S.G. Is resveratrol a potential substitute for leuprolide acetate in experimental endometriosis? Eur. J. Obstet. Gynecol. Reprod. Biol. 2014, 184, 1–6. [Google Scholar] [CrossRef]

	



Maia, H., Jr.; DA Silva, D.M.; Haddad, C.; Pinheiro, N.; Casoy, J. Advantages of the association of resveratrol with oral contraceptives for management of endometriosis-related pain. Int. J. Women’s Health 2012, 4, 543–549. [Google Scholar] [CrossRef]

	



DA Silva, D.M.; Gross, L.A.; Neto, E.D.P.G.; Lessey, B.A.; Savaris, R.F. The Use of Resveratrol as an Adjuvant Treatment of Pain in Endometriosis: A Randomized Clinical Trial. J. Endocr. Soc. 2017, 1, 359–369. [Google Scholar] [CrossRef] [PubMed]

	



Yalçın Bahat, P.; Ayhan, I.; Üreyen Özdemir, E.; İnceboz, Ü.; Oral, E. Dietary supplements for treatment of endometriosis: A review. Acta Biomed. 2022, 93, e2022159. [Google Scholar] [CrossRef] [PubMed]

	



Hoorsan, H.; Simbar, M.; Tehrani, F.R.; Fathi, F.; Mosaffa, N.; Riazi, H.; Akradi, L.; Nasseri, S.; Bazrafkan, S. The effectiveness of antioxidant therapy (vitamin C) in an experimentally induced mouse model of ovarian endometriosis. Women’s Health 2022, 18, 17455057221096218. [Google Scholar] [CrossRef]

	



Amini, L.; Chekini, R.; Nateghi, M.R.; Haghani, H.; Jamialahmadi, T.; Sathyapalan, T.; Sahebkar, A. The Effect of Combined Vitamin C and Vitamin E Supplementation on Oxidative Stress Markers in Women with Endometriosis: A Randomized, Triple-Blind Placebo-Controlled Clinical Trial. Pain Res. Manag. 2021, 2021, 5529741. [Google Scholar] [CrossRef] [PubMed]

	



Food and Drug Administration. Compliance Policy Guide Sec 525.750 Spices—Definitions. Available online: https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cpg-sec-525750-spices-definitions (accessed on 28 March 2022).

	



Vázquez-Fresno, R.; Rosana, A.R.R.; Sajed, T.; Onookome-Okome, T.; Wishart, N.A.; Wishart, D.S. Herbs and Spices- Biomarkers of Intake Based on Human Intervention Studies—A Systematic Review. Genes Nutr. 2019, 14, 18. [Google Scholar] [CrossRef]

	



Haq, I.U.; Imran, M.; Nadeem, M.; Tufail, T.; Gondal, T.A.; Mubarak, M.S. Piperine: A review of its biological effects. Phytother. Res. 2020, 35, 680–700. [Google Scholar] [CrossRef] [PubMed]

	



Schaffer, M.; Schaffer, P.M.; Bar-Sela, G. An update on Curcuma as a functional food in the control of cancer and inflammation. Curr. Opin. Clin. Nutr. Metab. Care 2015, 18, 605–611. [Google Scholar] [CrossRef]

	



Veenstra, J.P.; Johnson, J.J. Rosemary (Salvia rosmarinus): Health-promoting benefits and food preservative properties. Int. J. Nutr. 2021, 6, 1–10. [Google Scholar] [CrossRef]

	



Zadorozhna, M.; Mangieri, D. Mechanisms of Chemopreventive and Therapeutic Proprieties of Ginger Extracts in Cancer. Int. J. Mol. Sci. 2021, 22, 6599. [Google Scholar] [CrossRef]

	



Zammel, N.; Saeed, M.; Bouali, N.; Elkahoui, S.; Alam, J.; Rebai, T.; Kausar, M.; Adnan, M.; Siddiqui, A.; Badraoui, R. Antioxidant and Anti-Inflammatory Effects of Zingiber officinale roscoe and Allium subhirsutum: In Silico, Biochemical and Histological Study. Foods 2021, 10, 1383. [Google Scholar] [CrossRef] [PubMed]

	



El-Sayed, S.M.; Youssef, A.M. Potential application of herbs and spices and their effects in functional dairy products. Heliyon 2019, 5, e01989. [Google Scholar] [CrossRef] [PubMed]

	



Signorile, P.G.; Viceconte, R.; Baldi, A. Novel dietary supplement association reduces symptoms in endometriosis patients. J. Cell. Physiol. 2018, 233, 5920–5925. [Google Scholar] [CrossRef] [PubMed]

	



Hay, E.; Lucariello, A.; Contieri, M.; Esposito, T.; De Luca, A.; Guerra, G.; Perna, A. Therapeutic effects of turmeric in several diseases: An overview. Chem. Interactions 2019, 310, 108729. [Google Scholar] [CrossRef] [PubMed]

	



Kamal, D.A.M.; Salamt, N.; Yusuf, A.N.M.; Kashim, M.I.A.M.; Mokhtar, M.H. Potential Health Benefits of Curcumin on Female Reproductive Disorders: A Review. Nutrients 2021, 13, 3126. [Google Scholar] [CrossRef]

	



Fadin, M.; Nicoletti, M.C.; Pellizzato, M.; Accardi, M.; Baietti, M.G.; Fratter, A. Effectiveness of the integration of quercetin, turmeric, and N-acetylcysteine in reducing inflammation and pain associated with endometriosis. In-vitro and in-vivo studies. Minerva Ginecol. 2020, 72, 285–291. [Google Scholar] [CrossRef]

	



Anaeigoudari, A.; Safari, H.; Khazdair, M.R. Effects of Nigella sativa, Camellia sinensis, and Allium sativum as Food Additives on Metabolic Disorders, a Literature Review. Front. Pharmacol. 2021, 12, 762182. [Google Scholar] [CrossRef]

	



Kechagias, K.S.; Triantafyllidis, K.K.; Kyriakidou, M.; Giannos, P.; Kalliala, I.; Veroniki, A.A.; Paraskevaidi, M.; Kyrgiou, M. The Relation between Caffeine Consumption and Endometriosis: An Updated Systematic Review and Meta-Analysis. Nutrients 2021, 13, 3457. [Google Scholar] [CrossRef]

	



Jamali, N.; Mostafavi-Pour, Z.; Zal, F.; Kasraeian, M.; Poordast, T.; Ramezani, F.; Zare, R. Combination Effect of Caffeine and Caffeic Acid Treatment on the Oxidant Status of Ectopic Endometrial Cells Separated from Patients with Endometriosis. Iran. J. Med. Sci. 2019, 44, 315–324. [Google Scholar] [CrossRef]

	



Qi, X.; Zhang, W.; Ge, M.; Sun, Q.; Peng, L.; Cheng, W.; Li, X. Relationship Between Dairy Products Intake and Risk of Endometriosis: A Systematic Review and Dose-Response Meta-Analysis. Front. Nutr. 2021, 8, 701860. [Google Scholar] [CrossRef]

	



Yamamoto, A.; Harris, H.R.; Vitonis, A.F.; Chavarro, J.E.; Missmer, S.A. A prospective cohort study of meat and fish consumption and endometriosis risk. Am. J. Obstet. Gynecol. 2018, 219, 178.e1–178.e10. [Google Scholar] [CrossRef] [PubMed]

	



Hopeman, M.M.; Riley, J.K.; Frolova, A.I.; Jiang, H.; Jungheim, E.S. Serum Polyunsaturated Fatty Acids and Endometriosis. Reprod. Sci. 2014, 22, 1083–1087. [Google Scholar] [CrossRef] [PubMed]

	



Akyol, A.; Şimşek, M.; İlhan, R.; Can, B.; Baspinar, M.; Akyol, H.; Gül, H.F.; Gürsu, F.; Kavak, B.; Akın, M. Efficacies of vitamin D and omega-3 polyunsaturated fatty acids on experimental endometriosis. Taiwan. J. Obstet. Gynecol. 2016, 55, 835–839. [Google Scholar] [CrossRef] [PubMed]

	



Nodler, J.L.; DiVasta, A.D.; Vitonis, A.F.; Karevicius, S.; Malsch, M.; Sarda, V.; Fadayomi, A.; Harris, H.R.; Missmer, S.A. Supplementation with vitamin D or ω-3 fatty acids in adolescent girls and young women with endometriosis (SAGE): A double-blind, randomized, placebo-controlled trial. Am. J. Clin. Nutr. 2020, 112, 229–236. [Google Scholar] [CrossRef] [PubMed]

	



Pereira, F.E.X.G.; Medeiros, F.D.C.; Rocha, H.A.L.; Da Silva, K.S. Effects of omega-6/3 and omega-9/6 nutraceuticals on pain and fertility in peritoneal endometriosis in rats. Acta Cir. Bras. 2019, 34, e201900405. [Google Scholar] [CrossRef]

	



Laganà, A.S.; Vitale, S.G.; Frangež, H.B.; Vrtačnik-Bokal, E.; D’Anna, R. Vitamin D in human reproduction: The more, the better? An evidence-based critical appraisal. Eur. Rev. Med. Pharmacol. Sci. 2017, 21, 4243–4251. [Google Scholar]

	



Mehdizadehkashi, A.; Rokhgireh, S.; Tahermanesh, K.; Eslahi, N.; Minaeian, S.; Samimi, M. The effect of vitamin D supplementation on clinical symptoms and metabolic profiles in patients with endometriosis. Gynecol. Endocrinol. 2021, 37, 640–645. [Google Scholar] [CrossRef]

	



Ghanavatinejad, A.; Rashidi, N.; Mirahmadian, M.; Rezania, S.; Mosalaei, M.; Ghasemi, J.; Zarnani, A.-H. Vitamin D3 Controls TLR4- and TLR2-Mediated Inflammatory Responses of Endometrial Cells. Gynecol. Obstet. Investig. 2021, 86, 139–148. [Google Scholar] [CrossRef]

	



Halpern, G.; Schor, E.; Kopelman, A. Nutritional aspects related to endometriosis Aspectos nutricionais relacionados à endometriose. Rev. Assoc. Med. Bras. 2015, 61, 519–523. [Google Scholar] [CrossRef]

	



Afrin, S.; AlAshqar, A.; El Sabeh, M.; Miyashita-Ishiwata, M.; Reschke, L.; Brennan, J.T.; Fader, A.; Borahay, M.A. Diet and Nutrition in Gynecological Disorders: A Focus on Clinical Studies. Nutrients 2021, 13, 1747. [Google Scholar] [CrossRef]

	



Ashrafi, M.; Jahangiri, N.; Sadatmahalleh, S.J.; Aliani, F.; Akhoond, M. Diet and The Risk of Endometriosis in Iranian Women: A Case-Control Study. Int. J. Fertil. Steril. 2020, 14, 193–200. [Google Scholar] [CrossRef] [PubMed]

	



Atkins, H.M.; Appt, S.E.; Taylor, R.N.; Torres-Mendoza, Y.; Lenk, E.E.; Rosenthal, N.S.; Caudell, D.L. Systemic Iron Deficiency in a Nonhuman Primate Model of Endometriosis. Comp. Med. 2018, 68, 298–307. [Google Scholar] [CrossRef] [PubMed]

	



Ng, S.-W.; Norwitz, S.G.; Taylor, H.S.; Norwitz, E.R. Endometriosis: The Role of Iron Overload and Ferroptosis. Reprod. Sci. 2020, 27, 1383–1390. [Google Scholar] [CrossRef] [PubMed]

	



Li, S.; Zhou, Y.; Huang, Q.; Fu, X.; Zhang, L.; Gao, F.; Jin, Z.; Wu, L.; Shu, C.; Zhang, X.; et al. Iron overload in endometriosis peritoneal fluid induces early embryo ferroptosis mediated by HMOX. Cell Death Discov. 2021, 7, 355 . [Google Scholar] [CrossRef] [PubMed]

	



Chen, X.; Zhou, Y.; Wu, D.; Shu, C.; Wu, R.; Li, S.; Huang, Q.; Shu, J. Iron overload compromises preimplantation mouse embryo development. Reprod. Toxicol. 2021, 105, 156–165. [Google Scholar] [CrossRef]

	



Li, A.; Ni, Z.; Zhang, J.; Cai, Z.; Kuang, Y.; Yu, C. Transferrin Insufficiency and Iron Overload in Follicular Fluid Contribute to Oocyte Dysmaturity in Infertile Women with Advanced Endometriosis. Front. Endocrinol. 2020, 11, 391. [Google Scholar] [CrossRef]

	



Kyozuka, H.; Nishigori, H.; Murata, T.; Fukuda, T.; Yamaguchi, A.; Kanno, A.; Yasuda, S.; Sato, A.; Ogata, Y.; Kuse, M.; et al. Prepregnancy antiinflammatory diet in pregnant women with endometriosis: The Japan Environment and Children’s Study. Nutrition 2021, 85, 111129. [Google Scholar] [CrossRef]

	



Gantenbein, K.; Kanaka-Gantenbein, C. Mediterranean Diet as an Antioxidant: The Impact on Metabolic Health and Overall Wellbeing. Nutrients 2021, 13, 1951. [Google Scholar] [CrossRef]

	



Kudesia, R.; Alexander, M.; Gulati, M.; Kennard, A.; Tollefson, M. Dietary Approaches to Women’s Sexual and Reproductive Health. Am. J. Lifestyle Med. 2021, 15, 414–424. [Google Scholar] [CrossRef]

	



Finicelli, M.; Di Salle, A.; Galderisi, U.; Peluso, G. The Mediterranean Diet: An Update of the Clinical Trials. Nutrients 2022, 14, 2956. [Google Scholar] [CrossRef]

	



Nirgianakis, K.; Egger, K.; Kalaitzopoulos, D.R.; Lanz, S.; Bally, L.; Mueller, M.D. Effectiveness of Dietary Interventions in the Treatment of Endometriosis: A Systematic Review. Reprod. Sci. 2021, 29, 26–42. [Google Scholar] [CrossRef] [PubMed]

	



Borghini, R.; Porpora, M.G.; Casale, R.; Marino, M.; Palmieri, E.; Greco, N.; Donato, G.; Picarelli, A. Irritable Bowel Syndrome-Like Disorders in Endometriosis: Prevalence of Nickel Sensitivity and Effects of a Low-Nickel Diet. An Open-Label Pilot Study. Nutrients 2020, 12, 341. [Google Scholar] [CrossRef]

	



Sverrisdóttir, U.; Hansen, S.; Rudnicki, M. Impact of diet on pain perception in women with endometriosis: A systematic review. Eur. J. Obstet. Gynecol. Reprod. Biol. 2022, 271, 245–249. [Google Scholar] [CrossRef] [PubMed]

	



Moore, J.S.; Gibson, P.R.; Perry, R.E.; Burgell, R.E. Endometriosis in patients with irritable bowel syndrome: Specific symptomatic and demographic profile, and response to the low FODMAP diet. Aust. N. Z. J. Obstet. Gynaecol. 2017, 57, 201–205. [Google Scholar] [CrossRef] [PubMed]

	



De Palma, G.; Bercik, P. Long-term personalized low FODMAP diet in IBS. Neurogastroenterol. Motil. 2022, 34, e14356. [Google Scholar] [CrossRef] [PubMed]

	



Marziali, M.; Venza, M.; Lazzaro, S.; Lazzaro, A.; Micossi, C.; Stolfi, V.M. Gluten-free diet: A new strategy for management of painful endometriosis related symptoms? Minerva Chir. 2012, 67, 499–504. [Google Scholar]








[image: Table] 





Table 1. Recommended and contraindicated foods in endometriosis [19,47,58,59,62,64].






Table 1. Recommended and contraindicated foods in endometriosis [19,47,58,59,62,64].





	
Recommended Food Products

	
Contraindicated Food Products






	
Vegetables and fruits (source of polyphenols, phytoestrogens, resveratrol, vitamins C and E)

	
Processed and unprocessed red meat

(effects on steroid hormones)




	
Spices and herbs

(sources of anti-inflammatory substances)

	
Zoonotic fats, such as butter and lard




	
White and green tea

(source of catechins)

	
Coffee

(more than 300 g of caffeine per day)




	
Dairy products

(source of calcium, vitamin D)

	
Highly processed products

(e.g., fast food, instant and sweets)




	
Fish

(source of omega 3 fatty acids, vitamin D)




	
Vegetable oils, nuts, seeds

(sources of vitamin E, omega 3 fatty acids)
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