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Summary:

Introduction and purpose:

Polycystic ovary syndrome (PCOS) is the most common endocrine disease in the female
reproductive age. As treatment guidelines include lifestyle changes, various diet types are
being evaluated in terms of efficacy among them ketogenic diet (KD) which was also assessed
in terms of its influence on another ovarian related disease - ovarian cancer. The aim of this
paper is an analysis of the available scientific data in respect of the role of the KD as a part of
the therapy of ovarian related disorders. The search was conducted using PubMed and Google
Scholarship databases.

Brief description of the state of knowledge:

Ketogenic diet demonstrates favorable effects in the hormonal profile of PCOS-affected
women. It was also noticed that its administration results in the reduction of BMI and the
improvement in glycemic parameters. Most of the research was conducted by linking the
ketogenic diet with the caloric restriction. In the matter of ovarian cancer the results are unclear;
some of the research states the improvement of the quality of life of the participants, but there
is some alarming data of the possible role of KD in enhancing the tumor growth.

Conclusions:

Ketogenic diet merits further research as a possible factor in the treatment of PCOS as
foregoing results are pointing to its efficacy. Nevertheless, still more data is needed to
determine its role as studies were conducted within a short period of time with relatively small
research groups. There are also other limitations such as the lack of comparison with other
dietary patterns with the caloric deficit which makes it difficult to deduce the main profitable
factor. When it comes to ovarian cancer the results of the current data are also unclear and
unambiguous with the possible negative effects.
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1. Introduction

Some types of diets, such high-fat and high-glucose diets, are commonly known risk factors of
many disorders including cardiovascular diseases or cancers. On the other hand, nutritional
interventions are gaining attention as a potential adjuvant therapy for many disorders. So far
the favorable effects of the ketogenic diet (KD) have been used mainly in neurological
disorders, in particular in epilepsy treatment [1]. Recently, interest in the use of the KD as a
complementary approach to the metabolic diseases and cancers therapy has grown. Thus, in
this review we aim to assess the effects of the KD on clinical outcomes in women diagnosed
with ovarian diseases such as polycystic ovarian syndrome (PCOS) or ovarian cancer.

The ketogenic diet is a high-fat/low-carbohydrate/adequate-protein diet, which places the body
into a state of ketosis. Under these conditions ketone bodies, which are produced from fats,
became the main source of energy for the body. That differs this form of nutrition from others,
in which glucose remains the main source of energy. In the ketogenic diet about 70-80% (up
to 90% for example in epilepsy treatment) of energy comes from fat. Proteins constitute about
20% of meals and carbohydrates supply do not exceed 50 g per day. The effects of this diet
include strong anti-inflammatory properties, the elimination of simple sugars, the lower of
total carbohydrates and the supply of a suitable amount of omega-3 fatty acids. The KD also
revealed benefits in weight loss and has a favorable effect on blood pressure [2]. These
multifaceted effects may be used in many disorders in which lifestyle correction by diet is the
most important therapeutic option as it is for example in PCOS. The importance of finding
appropriate and effective nutritional intervention is also crucial in ovarian cancer management,
which is at high risk of malnutrition.

2. Effects of the ketogenic diet on polycystic ovarian syndrome

Polycystic ovary syndrome is the number one most common disorder that affects women in
reproductive age. As statistics states it touches 1 in 5 women in their procreative years [3]. It
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is characterized by hyperandrogenism, irregular menstrual cycles and the typical ovarian
morphology that contains multiple cysts [3,4].

The diagnosis is based on the Rotterdam’s criteria and at least two of the three following
conditions needs to be fulfilled:

1. ovarian cysts in the ultrasound examination;
2. clinical hyperandrogenism with high circulating androgens levels;
3. oligo-amenorrhea with oligo-anovulation [5].

There are four phenotypes of this disorder depending on the spectrum of symptoms that women
present. Phenotype A is the fully-developed type that manifests itself in all of the three
previously mentioned conditions, while phenotype B does not contain polycystic ovaries.
Phenotype C does not include menstrual dysfunction. Phenotype D is the one that appears
without hyperandrogenism [6]. This endocrine dysfunction is associated with the various range
of the other dysfunctions. It leads to infertility in about 40% of patients [7]. It is also linked
with the hyperinsulinemia, insulin resistance, glucose intolerance, diabetes mellitus type 2.

PCOS-affected women tend to also have the higher risk of cardiovascular diseases and obesity
[8]. It has also been evaluated as a risk factor for endometrial cancer [9]. Also, the higher
frequency of mental disorders such as anxiety and depression in patients with PCOS has also
been observed [10]. Currently, variable lifestyle approaches are being considered in the therapy
of this disorder. Among the reduction of body weight in women with the incorrect body mass
index and physical activity, various diet systems are also among the interests of scientists [11].

One of the possible beneficial strategies to obtain is the ketogenic diet. As in the previous years
it has gained spotlight as possible treatment for various diseases and its possible beneficial
effects on women with polycystic ovary syndrome has also been evaluated. In 2023 Khalid et
al. conducted the first metaanalysis about this topic and observed the effects of the 45 days of
following the ketogenic diet among 170 women. They noticed the advancement in the levels
of reproductive hormones and serum sex hormone binding globulin. At the same time the
LH/FSH ratio was lessened. The level of serum free testosterone was also decreased. It is worth
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mentioning that dietary changes resulted also in the significant weight reduction. Authors
stressed the shortage of the intervention and the unawareness of the effects of this strategy in
an extended time [12]. In the same year as previously mentioned paper Calcaterra et al.
evaluated the effects of the low calorie ketogenic diet in adolescents affected with PCOS. Their
conclusion based on tha laboratory parameters stated that it is a profitable change that
contributes to managing the right body weight, insulin resistance, glucose and also the
hormonal profile of the participants. Authors also highlighted that it is yet to be known if this
diet would also be profitable in the longer period of time. They also described the other
limitation of the study: whether the achievable positive changes were due to the diet system or
the loss of weight that was reached because of the caloric deficit [13].
Magagnini et al. in their study revealed that a very low calorie ketogenic diet also makes a
positive impact on the hormonal profile of women with PCOS. Their study was based on 25
women that were on the ketogenic diet with caloric restriction for 12 weeks. After that time,
their parameters significantly improved: there was a reduction in the level of the body mass
index (BMI), waist circumference and the level of anti-Mullerian hormone. The HOMA index
normalized in 24 out of 25 patients. Levels of progesterone and SHBG increased [14]. Those
findings were also supported by the results of the pilot study conducted by Mavropoulos et al.
They involved 11 women with PCOS and BMI >27 kg/m2. They were obliged to limit their
carbohydrate intake to 20 grams per day for 24 weeks. Only 5 of the participants completed
the study and their results showed an improvement in normalizing the body weight, reducing
the level of free testosterone, LH/FSH ratio and fasting insulin [15].

The ketogenic diet is widely used in the treatment of obesity and has gained significant
popularity in recent years. Due to its benefits in individuals with obesity and overweight, its
favorable impact on patients with PCOS and obesity in consequences is postulated. Besides
the potential benefits mentioned above, its positive impact may also reduce fat tissue, thereby
decreasing the influence of hormones produced by it. Due to hormonal processes occurring in
adipose tissue, such as androgen aromatization and estrogen production, its reduction may be
crucial in alleviating symptoms resulting from their excessive effects, such as heavy uterine
bleeding [16].
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In a study conducted by Paoli et al. on a group of 14 overweight women diagnosed with PCOS,
the authors focused on examining the effects of the KD on the body. After 12 weeks of the KD,
an average body weight reduction of 9.43 kg and a decrease in BMI by 3.35 were observed.
Additionally, a decrease in fat body mass and visceral adipose tissue was noted. Moreover,
parameters related to glucose metabolism, cholesterol, and hormones improved. Free
testosterone, LH, LH/FSH levels decreased, while FSH and estradiol levels increased [17].
Another study demonstrated the positive impact of the KD on a group of 17 obese women with
PCOS. After 45 days of the diet, which had only 600 kcal, patients were reassessed, showing
reductions in weight, BMI, and overall improvement in anthropometric characteristics. Blood
and urine parameters, including triglycerides, cholesterol, LDL, HDL, glucose, insulin, and
HOMA-IR, also improved. Furthermore the level of free testosterone, total testosterone, and
SHBG decreased. It is important to note that this was a highly restrictive diet with low daily
calorie intake, so the extent to which the KD contributed to the improvement of the parameters
compared to the reduction in body weight from a low-calorie diet is unclear [18].
In another study, the impact of a very-low-calorie ketogenic diet (VLCKD) and a
mediterranean diet (MD) on overweight women with PCOS who were candidates for IVF was
compared. BMI and body weight decreased in women following the VLCKD compared to the
MD [19]. Cincione et al. divided women with increased body weight and PCOS into equal
groups and assigned them to either a KD or a MD. The authors showed that the KD had a better
impact on anthropometric parameters, including BMI and weight [20].
PCOS often coexists with other organ disorders and diseases such as obesity or
hypercholesterolemia, which may lead to fatty liver. Li et al. investigated how the KD in obese
women with PCOS and liver dysfunction could affect health. After 12 weeks the markers of
liver function reduced in the group of patients following the KD. Additionally, in 7 out of 8
patients following this diet, signs of fatty liver were not observed, indicating that the KD may
have a beneficial impact on women with PCOS [21]. It is noteworthy that the reduction of fat
tissue in women with PCOS is correlated with more regular menstrual cycles. Furthermore, in
addition to the positive effects of the KD, physical activity has also shown a positive impact
on weight [22]. The KDmay also increase the levels of vitamin D in obese patients with PCOS.
In studies conducted by Jian et al., after 4 weeks of the diet, vitamin D deficiency decreased,
and there was also a reduction in body weight and improvement in glucose metabolism [23].
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3. Effects of the ketogenic diet on ovarian cancer

The most common type of ovarian cancer is epithelial ovarian cancer. Although it can occur in
any age, it is more probably in women older than 50 years [24]. While epithelial ovarian cancer
is the leading cause of death amongst all gynecological cancers, treatment remains challenging.
Almost 75% of women are diagnosed in advanced stages, which are associated with poor
prognosis. They are subjected to first-line treatment consisting of aggressive cytoreduction and
adjuvant treatment [25]. The response to this therapy is around 80-90%, but most women
relapse and develop chemotherapy resistance. Thus, 5-year survival estimates less than 35%
of patients diagnosed with ovarian cancer [26].

Lately, more and more research indicates that cancer is a metabolic disease and ketogenic diet
is hypothesized to have an impact on tumor progression by altering its metabolism. This is
suggested by the fact that cancer cells prefer to metabolize glucose for energy via glycolysis
than use oxidative phosphorylation, which is observed in normal cells. Due to the fact that this
process is relatively inefficient in terms of ATP, cancer cells need high amounts of glucose for
proliferation. Thus, some researchers suggest that they might be vulnerable under conditions
of glucose deprivation and reducing the amount of dietary carbohydrate may decrease the
incidence or at least delay the emergency of cancer development [27]. Cancer cells are
characterized by disproportionately populated insulin receptors. This hormone is responsible
for regulating blood glucose concentration and the uptake of glucose both by normal and cancer
cells. This mechanism probably allows cancer cells to supply sufficient glucose, even when
glucose concentration is on the normal level [28]. Some research suggests that insulin and
another hormone, which has sequence homology with insulin - insulin-like growth factor I
(IGF-I), may take part in cancer cell proliferation via insulin receptor-mediated activation of
MAPK and phosphatydalinositol-3 kinase [29]. Cancer cells depend on glucose for fuel, thus
the KD using carbohydrate restriction and shifting to the production of the ketone bodies,
which cannot be used by cancer cells, but may be an alternative energy source for healthy cells,
seem to have a potential as the regimen for cancer therapy.

The glycolytic nature of cancer cells as the potent treatment target was investigated by Cohen
et al. The trial was conducted on women diagnosed with ovarian or endometrial cancer, who
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were randomly divided into the ketogenic diet group (70:25:5 energy from fat, protein and
carbohydrate) and the American Cancer Society diet group (ACS; high-fiber, low-fat). In the
KD group in comparison to the ACS group selective loss of fat mass and retention of lean mass
were noticed. Researchers also observed reduction in visceral fat mass and fasting serum
insulin, which may be associated with enhanced insulin sensitivity. Also serum β-
hydroxybutyrate elevation was elevated, which influences a metabolic environment and makes
it inhospitable to cancer proliferation [30]. The KD as a potential adjuvant therapy for cancer,
may also influence the quality of life. The trial conducted on women diagnosed with ovarian
or endometrial cancer receiving the KD or the ACS revealed that the KD-participants noticed
improvement in physical function and increased energy. Those in the KD group, who have not
gone chemotherapy, reported a significant between-group reduction in fatigue. Diminishing
specific food cravings for starchy foods and fast food fats was also observed in the KD-group.
No significant differences between both groups in mental function, hunger and appetite were
observed [31]. The KD has been shown as beneficial and effective in tumor inhibition in
previously mentioned human studies. However, AlHilli et al. revealed that KD administered
in an unrestricted fashion in vivo may promote tumor growth and does not enhance the response
to chemotherapy with cisplatin compared to other investigated diets. The impact of an
unrestricted KD on epithelial ovarian cancer was assessed in a mouse model. In this trial the
KD was associated with upregulation of fatty acid metabolism and regulation pathways
including enrichment of fatty acid glutamine metabolites. Acceleration in tumor growth in the
KD-fed mice allowed authors to conclude that unrestricted KD enhanced tumor progression in
mouse model [32].

4. Conclusions

PCOS poses many therapeutic challenges, especially as it is the most common endocrine
disorder in women of reproductive age. Due to the fact that the symptoms of the disease affect
not only the reproductive system, a holistic approach is required in treatment. One of the non-
pharmacological methods of treatment can be the implementation of an appropriate diet. The
KD has proven beneficial effects in patients suffering from PCOS, not only those with obesity
or overweight. The application of the KD helps reduce body weight, BMI, the level of free
testosterone, LH/FSH ratio, and fasting insulin. However, it is still unknown how long the
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beneficial effect will persist after the application of the diet and to what extent it is related to
the KD versus the reduced calorie intake. The long-term effects of the KD in patients with
PCOS are also still unknown.

In the treatment of ovarian tumors, there are hypotheses attempting to describe the potentially
beneficial effects of the KD through the reduction of fat tissue and lowering insulin levels.
However, these hypotheses have not found strong confirmation in studies. Results are
ambiguous and some indicate potentially harmful effects of the KD. On the other hand, the KD
has shown positive effects such as improvement in physical function and increased energy in
some studies. Therefore, further research on the application of the KD is needed, especially
considering its long-term impact on health.

Author Contributions:
Magda Wojtuś:
conceptualization,
literature analysis,
data collection and analysis,
database preparation,
preparation of the publication
Sebastian Tomaszuk:
formal analysis,
check,
resources,
data curation,
writing- rough preparation
Karolina Wąsik:
conceptualization,
literature analysis,
manuscript proofreading
formal analysis

All authors have read and agreed to the published version of the manuscript.



10

Funding Statement

This research received no external funding.

Institutional Review Board Statement

Not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

Not applicable.

Acknowledgments

Not applicable.

Conflicts of Interest

The author declares no conflict of interest.

References:

1. Dyńka D, Kowalcze K, Paziewska A. The Role of Ketogenic Diet in the Treatment of
Neurological Diseases. Nutrients. 2022 Nov 24;14(23):5003. doi: 10.3390/nu14235003.
PMID: 36501033; PMCID: PMC9739023.



11

2. Dyńka D, Kowalcze K, Charuta A, Paziewska A. The Ketogenic Diet and Cardiovascular
Diseases. Nutrients. 2023 Jul 28;15(15):3368. doi: 10.3390/nu15153368. PMID: 37571305;
PMCID: PMC10421332.

3. Alesi S, Ee C, Moran LJ, Rao V, Mousa A. Nutritional Supplements and Complementary
Therapies in Polycystic Ovary Syndrome. Adv Nutr. 2022 Aug 1;13(4):1243-1266. doi:
10.1093/advances/nmab141. PMID: 34970669; PMCID: PMC9340985.

4. Barrea L, Verde L, Camajani E, Cernea S, Frias-Toral E, Lamabadusuriya D, Ceriani F,
Savastano S, Colao A, Muscogiuri G. Ketogenic Diet as Medical Prescription in Women with
Polycystic Ovary Syndrome (PCOS). Curr Nutr Rep. 2023 Mar;12(1):56-64. doi:
10.1007/s13668-023-00456-1. Epub 2023 Jan 25. Erratum in: Curr Nutr Rep. 2023 Feb 16;:
PMID: 36695999; PMCID: PMC9974679.

5. Rotterdam ESHRE/ASRM-Sponsored PCOS consensus workshop group. Revised 2003
consensus on diagnostic criteria and long-term health risks related to polycystic ovary
syndrome (PCOS). Hum Reprod. 2004 Jan;19(1):41-7. doi: 10.1093/humrep/deh098. PMID:
14688154.

6. Lizneva D, Suturina L, Walker W, Brakta S, Gavrilova-Jordan L, Azziz R. Criteria,
prevalence, and phenotypes of polycystic ovary syndrome. Fertil Steril. 2016 Jul;106(1):6-15.
doi: 10.1016/j.fertnstert.2016.05.003. Epub 2016 May 24. PMID: 27233760.

7. Frias-Toral E, Garcia-Velasquez E, de Los Angeles Carignano M, Rodriguez-Veintimilla
D, Alvarado-Aguilera I, Bautista-Litardo N. Polycystic ovary syndrome and obesity: clinical
aspects and nutritional management. Minerva Endocrinol (Torino). 2022 Jun;47(2):215-241.
doi: 10.23736/S2724-6507.21.03349-6. Epub 2021 Apr 1. PMID: 33792235.

8. Xu Y, Qiao J. Association of Insulin Resistance and Elevated Androgen Levels with
Polycystic Ovarian Syndrome (PCOS): A Review of Literature. J Healthc Eng. 2022 Mar
21;2022:9240569. doi: 10.1155/2022/9240569. PMID: 35356614; PMCID: PMC8959968.



12

9. Barry JA, Azizia MM, Hardiman PJ. Risk of endometrial, ovarian and breast cancer in
women with polycystic ovary syndrome: a systematic review and meta-analysis. Hum Reprod
Update. 2014 Sep-Oct;20(5):748-58. doi: 10.1093/humupd/dmu012. Epub 2014 Mar 30.
PMID: 24688118; PMCID: PMC4326303.

10. Rodriguez-Paris D, Remlinger-Molenda A, Kurzawa R, Głowińska A, Spaczyński R,
Rybakowski F, Pawełczyk L, Banaszewska B. Psychiatric disorders in women with polycystic
ovary syndrome. Psychiatr Pol. 2019 Aug 31;53(4):955-966. English, Polish. doi:
10.12740/PP/OnlineFirst/93105. Epub 2019 Aug 31. PMID: 31760419.

11. Cowan S, Lim S, Alycia C, Pirotta S, Thomson R, Gibson-Helm M, Blackmore R,
Naderpoor N, Bennett C, Ee C, Rao V, Mousa A, Alesi S, Moran L. Lifestyle management in
polycystic ovary syndrome - beyond diet and physical activity. BMC Endocr Disord. 2023 Jan
16;23(1):14. doi: 10.1186/s12902-022-01208-y. PMID: 36647089; PMCID: PMC9841505.

12. Khalid K, Apparow S, Mushaddik IL, Anuar A, Rizvi SAA, Habib A. Effects of Ketogenic
Diet on Reproductive Hormones in Women With Polycystic Ovary Syndrome. J Endocr Soc.
2023 Sep 7;7(10):bvad112. doi: 10.1210/jendso/bvad112. PMID: 37693687; PMCID:
PMC10484165.

13. Calcaterra V, Cena H, Sottotetti F, Hruby C, Madini N, Zelaschi N, Zuccotti G. Low-
Calorie Ketogenic Diet: Potential Application in the Treatment of Polycystic Ovary Syndrome
in Adolescents. Nutrients. 2023 Aug 15;15(16):3582. doi: 10.3390/nu15163582. PMID:
37630772; PMCID: PMC10459579.

14. Magagnini MC, Condorelli RA, Cimino L, Cannarella R, Aversa A, Calogero AE, La
Vignera S. Does the Ketogenic Diet Improve the Quality of Ovarian Function in Obese
Women? Nutrients. 2022 Oct 6;14(19):4147. doi: 10.3390/nu14194147. PMID: 36235799;
PMCID: PMC9571725.

15. Mavropoulos JC, Yancy WS, Hepburn J, Westman EC. The effects of a low-carbohydrate,
ketogenic diet on the polycystic ovary syndrome: a pilot study. Nutr Metab (Lond). 2005 Dec



13

16;2:35. doi: 10.1186/1743-7075-2-35. PMID: 16359551; PMCID: PMC1334192.

16. Marzouk TM, Sayed Ahmed WA. Effect of Dietary Weight Loss on Menstrual Regularity
in Obese Young Adult Women with Polycystic Ovary Syndrome. J Pediatr Adolesc Gynecol.
2015 Dec;28(6):457-61. doi: 10.1016/j.jpag.2015.01.002. Epub 2015 Jan 7. PMID: 26298524.

17. Paoli A, Mancin L, Giacona MC, Bianco A, Caprio M. Effects of a ketogenic diet in
overweight women with polycystic ovary syndrome. J Transl Med. 2020 Feb 27;18(1):104.
doi: 10.1186/s12967-020-02277-0. PMID: 32103756; PMCID: PMC7045520.

18. Cincione RI, Losavio F, Ciolli F, Valenzano A, Cibelli G, Messina G, Polito R. Effects of
Mixed of a Ketogenic Diet in Overweight and ObeseWomen with Polycystic Ovary Syndrome.
Int J Environ Res Public Health. 2021 Nov 27;18(23):12490. doi: 10.3390/ijerph182312490.
PMID: 34886216; PMCID: PMC8656706.

19. Meneghini C, Bianco C, Galanti F, Tamburelli V, Dal Lago A, Licata E, Gallo M, Fabiani
C, Corno R, Miriello D, Rago R. The Impact of Nutritional Therapy in the Management of
Overweight/Obese PCOS Patient Candidates for IVF. Nutrients. 2023 Oct 20;15(20):4444.
doi: 10.3390/nu15204444. PMID: 37892519; PMCID: PMC10609803.

20. Cincione IR, Graziadio C, Marino F, Vetrani C, Losavio F, Savastano S, Colao A, Laudisio
D. Short-time effects of ketogenic diet or modestly hypocaloric Mediterranean diet on
overweight and obese women with polycystic ovary syndrome. J Endocrinol Invest. 2023
Apr;46(4):769-777. doi: 10.1007/s40618-022-01943-y. Epub 2022 Nov 19. PMID: 36401759.

21. Li, J., Bai, W.-P., Jiang, B., Bai, L.-R., Gu, B., Yan, S.-X., Li, F.-Y. and Huang, B. (2021),
Ketogenic diet in women with polycystic ovary syndrome and liver dysfunction who are obese:
A randomized, open-label, parallel-group, controlled pilot trial. J. Obstet. Gynaecol. Res., 47:
1145-1152. https://doi.org/10.1111/jog.14650

22. Mehrzad Samarin, Mahnoush, Mandana Gholami, and Freshteh Shahmohamadi. "The
effect of eight weeks of ketogenic diet and resistance training on insulin resistance index and



14

lipid profile in women with polycystic ovary syndrome." Journal of Applied Health Studies in
Sport Physiology (2023).

23. LI Jian, BAI Wenpei, JIANG Bo, LIU Feiran, CHEN Yanrong. Effects of ketogenic diet
on vitamin D and glycolipid metabolism in overweight or obese patients with polycystic ovary
syndrome[J]. Journal of Clinical Medicine in Practice, 2022, 26(4): 14-17. DOI:
10.7619/jcmp.20220496

24. Roett MA, Evans P. Ovarian cancer: an overview. Am Fam Physician. 2009 Sep
15;80(6):609-16. PMID: 19817326.

25. Sambasivan S. Epithelial ovarian cancer: Review article. Cancer Treat Res Commun.
2022;33:100629. doi: 10.1016/j.ctarc.2022.100629. Epub 2022 Sep 8. PMID: 36127285.

26. Kossaï M, Leary A, Scoazec JY, Genestie C. Ovarian Cancer: A Heterogeneous Disease.
Pathobiology. 2018;85(1-2):41-49. doi: 10.1159/000479006. Epub 2017 Oct 12. PMID:
29020678.

27. Klement RJ, Kämmerer U. Is there a role for carbohydrate restriction in the treatment and
prevention of cancer? Nutr Metab (Lond). 2011 Oct 26;8:75. doi: 10.1186/1743-7075-8-75.
PMID: 22029671; PMCID: PMC3267662.

28. Simone BA, Champ CE, Rosenberg AL, Berger AC, Monti DA, Dicker AP, Simone NL.
Selectively starving cancer cells through dietary manipulation: methods and clinical
implications. Future Oncol. 2013 Jul;9(7):959-76. doi: 10.2217/fon.13.31. PMID: 23837760.

29. Siddle K. Molecular basis of signaling specificity of insulin and IGF receptors: neglected
corners and recent advances. Front Endocrinol (Lausanne). 2012 Feb 28;3:34. doi:
10.3389/fendo.2012.00034. PMID: 22649417; PMCID: PMC3355962.

30. Cohen CW, Fontaine KR, Arend RC, Alvarez RD, Leath CA III, Huh WK, Bevis KS, Kim
KH, Straughn JM Jr, Gower BA. A Ketogenic Diet Reduces Central Obesity and Serum Insulin



15

in Women with Ovarian or Endometrial Cancer. J Nutr. 2018 Aug 1;148(8):1253-1260. doi:
10.1093/jn/nxy119. PMID: 30137481; PMCID: PMC8496516.

31. Cohen CW, Fontaine KR, Arend RC, Soleymani T, Gower BA. Favorable Effects of a
Ketogenic Diet on Physical Function, Perceived Energy, and Food Cravings in Women with
Ovarian or Endometrial Cancer: A Randomized, Controlled Trial. Nutrients. 2018 Aug
30;10(9):1187. doi: 10.3390/nu10091187. PMID: 30200193; PMCID: PMC6163837.

32. AlHilli MM, Rhoades EE, Chau D, Tewari S, Reich A, Myers A, Lindner DJ, Lathia JD,
Zhang R, Willard B, Cresci G, Berger NA, Reizes O. Unrestricted Ketogenic Diet Feeding
Enhances Epithelial Ovarian Cancer Growth In Vivo. Nutrients. 2023 Jun 13;15(12):2730.
doi: 10.3390/nu15122730. PMID: 37375634; PMCID: PMC10301007.


