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KEYWORDS  ABSTRACT
I Background: The emergence of numerous novel therapeutic agents for managing T2DM has expanded

incretin, PCOS, the assortment of tailored therapies available for PCOS sick. One illustration of these is the incretin-based
therapeutic agents.

letrozole, Patients and methods: The extanttrainingcomprised 75 sickthrough an age extent of 18 to less than 40 years.

metformin Patients were categorized into three groups: metformin group (positive control group) and they received
metformin as 500 mg per-oral (bid); letrozole group who were treated using 2.5 mg per-oral (bid), and
combination groups who received both agents with similar doses as above. Each group included 25
females. Informationalmost age and body mass index (BMI) stayed included in the study. Serum
measurement of incretin (GLP-1) was done before treatment and 90 days after treatment using Enzyme-
Linked Immunosorbent Assay.
Results: There stayed no importantvariance in mean age (p = 0.981) betweentraining groups and means of
age were 29.24 + 6.10 years, 29.56 + 5.50 years and 29.44+ 5.83 years, respectively and the range of age
was between 18 and 40 years. In addition, in this training, there stayed no importantalteration in mean BMI
(p = 0.534) among study groups and means of BMI were 28.80 +2.72 kg/m2, 27.53 +1.95 kg/m2 and 27.07
+1.99 kg/m2, respectively and the range of BMI was between 21.07 and 31.18 kg/m2. Serum incretin
(GLP-1) level showed no significant variation among study groups, the mean levels were in the range of
10.87 -13.79 ng/ml and the range of values was from 9.56 -14.49 ng/ml. Changes in BMI are shown in.
Metformin alone caused in more important weight decrease; nevertheless, adding of letrozole caused
significant reduction in body mass index, letrozole alone also affect body weight significantly. It was
observed that combined use of either drug resulted in more significant change of GLP-1 level at (p <
0.001).
Conclusion: Combined treatment with letrozole and metformin is safe and efficient in femalesby PCOS
resultant in weight decrease, improved insulin sensitivity, increased endogenous GLP-1 secretion and
improving overall metabolic derangement.

1. Introduction

An endocrine system disorder known as polycystic ovarian syndrome, or PCOS, affects 4-20 percent
of women who are fertile (1-2). The Rotterdam principles for PCOS diagnosis stipulates that two of
the subsequent three medical and biochemical indicators must be present at least once: excess
androgen levels, anovulation/oligo-ovulation, and ultrasound-confirmed polycystic ovarian
morphology (4). Numerous comorbidities, including dyslipidemia, insulin fighting, type 2 diabetes,
mood swings, hepatic steatosis, and metabolic disease, are associated with PCOS. infertility, eating
disorders, and obesity. Additionally, femalesby PCOS face an elevated possibility of developing
hypertension, gestational diabetes, premature delivery, and miscarriages (5-11).

Management strategies for PCOS encompass lifestyle adjustments like dietary changes and physical
exercise, which serve as the primary approaches to intervention; nevertheless, their efficacy in weight
reduction or alleviating PCOS-related symptoms is reportedly limited (12). Pharmacological
interventions are also an option; however, they lack explicit approval for PCOS management, having
been predominantly utilized for situationsfor instance T2DM. The emergence of numerous novel
healingmediators for management T2DM takes expanded the range of tailored therapies available for
PCOS patients. One illustration of these stay the incretin foundedhealingmediators (13).

A notable rise in plasma insulin levels has stood documented following the oral administration of
glucose in comparison to intravenous glucose mixture; this occurrence is commonly referred to as the
"incretin effect' and donates to 80% of overall insulin excretion subsequent to oral glucose intake
(13). Incretins denote the hormones concealed by the gastrointestinal tract, such as glucose-
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dependent insulinotropic peptide (GIP) and glucagon-like peptide 1 (GLP-1), mutually of which stay
discharged following meal consumption, thereby augmenting insulin secretion triggered by glucose
(14).

Incretin hormones production a crucial part in regulating glucose homeostasis through mechanisms
such as inhibiting hepatic glucagon secretion, delaying gastric draining, and curbing craving,
consequently contributing to the management of body weight and enhancement of glycemic
regulation (13). Nevertheless, the majority of investigations conducted on Polycystic Ovary
Syndrome (PCOS) have demonstrated compromised incretin secretion and functionality in
individuals who are overweight or obese, while smaller-scale research endeavors have documented
varied findings on GLP-1 levels in PCOS patients, including reductions, maintenance, or elevations
(14, 15).

Next an oral glucose tolerance test (OGTT), femalesthrough PCOS have shown augmented GIP
levels and decreased GLP-1 absorptions, as described in a study (17). Another study indicated a
decrease in GLP-1 among personsthroughreduced glucose tolerance (IGT) and impaired fasting
glucose (IFG), which are initial indicators of pre-diabetes and the development of T2DM (18).
Endogenous GLP-1, with a half-life of 1-2 min, is quickly broken down by the proteolytic enzyme
DPP-4, faster than GIP, which takes a half-life of 5 min (19). Research in animal prototypes and
medicalsituations has shown that both DPP-4 inhibitors and GLP-1 RAs are effective in treating
PCOS and preventing its metabolic effects (20). The existing study was aiming at exploring the
effects of Letrozole and metformin versus metformin alone on incretin in Iraqi patients with PCOS.

2. Methodology

The existingtrainingcomprised 75 sickthrough an age extent of 20 to less than 40 years. Those
patients were analyzedby (PCOS) based on Rotterdam principles (Rotterdam, 2004) by 2 specialists
in obstetrics and gynecology. Pregnant women, women with co-morbidities such as diabetes
mellitus, essential hypertension, liver disease and kidney disease, women with hyperprolactinemia
and women with thyroid disease stoodexceptedas of the training. sickwascharacterized into three
groups: metformin group (positive control group) and they received metformin as 500 mg per-oral
(bid); letrozole group who were treated using 2.5 mg per-oral (bid), and combination groups who
received both agents with similar doses as above. Each group included 25 women. The patients were
recruited from the Maternity and Pediatrics Teaching Hospital in Adiwaniyah Province, Irag. The
trainingstayspasserear to October the 21st 2023 and extended to March 31st 2024.

Informationaround age and BMIstood included in the study. Serum measurement of incretin (GLP-1)
was done before treatment and 90 days after treatment expending Enzyme-Linked Immunosorbent
Assay  (ELISA) (BT LAB, China). The  trainingstayedacceptedthrough  the
moralagreementcommission of College of Medicine/ University of Al-Qadisiyah. All participants
were informed to give a written consent nextfilleddesign of the aims and the procedures of the
existingtraining.

Statistical investigationstayedapproved out by means of (SPSS type 26.0, IBM, Chicago, USA).
Numeric data were expressed as range, standard deviation and mean. One way ANOVA checkstayed
used to parallel means among study groups, which was followed y least significant difference stake
hoc examination. The significance statistical flatstayedfixed at p-value of less than or equaling 0.05.

3. Results and discussion

Comparison of demographic characteristics among training groups stays shown in (table 1). There
stayed no importantalteration in mean age (p = 0.981) betweentraining groups and means of age
were 29.24 * 6.10 years, 29.56 = 5.50 years and 29.44+ 5.83 years, respectively and the range of age
was between 18 and 39 years. In addition, in this training, there stood no importantvariance in mean
BMI (p = 0.534) among study groups and means of BMI were 28.80 +2.72 kg/m?, 27.53 +1.95 kg/m?
and 27.07 +1.99 kg/m?, respectively and the range of BMI was between 21.07 and 31.18 kg/m?.
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Serum incretin (GLP-1) level showed no significant variation among study groups, the mean levels
were in the range of 10.87 -13.79 ng/ml and the range of values was from 9.56 -14.49 ng/ml, table
2.Changes in BMI are shown in (table 3). Metformin alone caused in more important weight
decrease; nevertheless, adding of letrozole producedimportantdecrease in BMI, letrozole alone also
affect body weight significantly. It was observed that combined use of either drug resulted in more
significant change of GLP-1 level at (p <0.001), table 4.
Table 1:An analysis of the study groups' demographic differences.

Grouping M

Grouping L Grouping ML

Representative n =25 =25 =25 P
Age (years)
Mean £SD 29.24 +6.10 29.56+5.50 29.44 +£5.83 0.9810
Assortment 18 -39 18- 38 19-38 NS
BMI (kg/m2)
Mean +SD 28.80 £ 2.72 27.53£1.95 27.07 £1.99 0.534 0
Assortment 21.07 - 30.42 24.34 - 31.18 23.82 -30.81 NS

Table 2:GLP-1 serum level comparison between research groups.

Group M Grouping L Grouping ML

Characteristic =25 n =25 n =25 p
(GLP-1)ng\ml

Mean +SD 12.24 £ 2.92 13.79+3.11 10.87 £ 2.58 0.358 0
Range 11.58 -13.12 12.68 — 14.49 9.56-11.38 NS

Table 3: Changes in BMI after treatment

Characteristic Siogéomg M Siogglng L Siogglng ML p

BMI (kg/m?) before treatment
Mean +SD 28.80+ 2.72 27.53+1.95 27.07 +1.99 05340
Range 21.07 - 30.42 24.34 - 31.18 23.82 - 30.81 NS

BMI (kg/m?) after treatment
Mean +SD 26.37 £ 3.17 25.39 £ 1.50 24.21 £1.15
Range 23.37 - 35.45 22.86 — 27.58 22.15 - 25.96 <0.0010
P <0.001 Pa *** 0.042 Pa * 0.018 Pa* e

Table 4: Changes in serum GLP-1 levels after treatment

Characteristic

GLP-1 ng/ml before treatment
Mean £SD

Range

GLP-1 ng/ml after treatment
Mean £SD

Range
P

Discussion

Grouping M
n=25

12.24 +2.92
11.58 -13.12

28.94 +5.83
27.12-29.93
<0.001 pa ***

Grouping L
n=25

13.79+3.11
12.68 — 14.49

26.28 + 4.98
25.53 -27.58
<0.001 pa ***

Grouping ML
n=25

10.37+ 2.58
9.56-11.38

25.3+3.92
2493 -26.4
<0.001pa ***

0.358 0
NS

0.0410
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The most important findings in this study were the significant weight reduction using metformin and
letrozole and that using both drugs in combination was more effective in this aspect, in addition, the
significant improvement in serum GLP-1 levels after using metformin, letrozole or both agents.
Regarding the impact of metformin, Vine et al. (21) noted a significant decrease in mean BMI with
metformin, a finding consistent with the current study. Another study linked a 5.8% reduction in
mean BMI specifically to metformin in women with PCOS (22). Current findings indicate that
changes in weight due to metformin are more likely linked to reduced caloric intake rather than
increased energy expenses. Metformin is believed to influence craving control mutuallystraight and
indirectly through its gastrointestinal lateralproperties (23).

In an experimental investigation concerning the impact of letrozole, the management of letrozole
over a period of 21 days led to a notable rise in body weightiness (p < 0.001) in the PCOS grouping
as paralleled to the controlling rats (24); conversely, Bukke et al. demonstrated that the management
of (PCOS) byLetrozole resulted in weight reduction (25). Clinical findings by Vitek et al. presented
evidence of elevated BMI subsequent to the administration of letrozole for ovulation induction (26).
Hence, the existing data on the influence of letrozole on weight in PCOS patients exhibit
discrepancies, necessitating further investigation to achieve consensus; nevertheless, from a clinical
standpoint, the combination of metformin with letrozole in PCOS patients is anticipated to lead to
weight reduction induced by metformin, thus offering superior metabolic outcomes compared to
using letrozole as a standalone treatment. Approximately half of femalesmiseryas of PCOS stay
affected by weighty or obesity (27). The presence of additional body weight exacerbates insulin
fighting, subsequently triggering metabolic disturbances, inflammation,hyper-androgenism, and
sterility in personsthrough PCOS (28).

In relation to GLP-1, subsequent to an extensive exploration of published literature on platforms such
as PubMed, ResearchGate, and other medical databases, the investigator encountered a lack of
analogous research designs assessing the impact of letrozole or metformin on serum GLP-1 levels in
women with PCOS. Consequently, this aspect can be considered a distinctive feature of originality
within this particular study. A trainingviaFerjan et al. (29) revealed that the response of GLP-1 to oral
glucose stayed diminished in females with both fatness and PCOS along through pre-diabetes, as
opposed to females with fatness and PCOS but normal glucose tolerance, in spite ofanalogous BMI,
age, and identical sickness characteristics. These outcomesunderline the crucial metabolic function of
GLP-1 in females with PCOS, suggesting that weight reduction may underlie the enhancement of
GLP-1 serum levels in this population. Regarding the impact of letrozole on endogenous GLP-1
levels, to the finest of our information, this represents the inaugural documentation, demonstrating
that the combination of letrozole and metformin led to heightened levels of endogenous GLP-1.
Investigations into novel glucose dropping medications, for instance glucagon-like peptide-1 receptor
analogs (GLP-1RA) utilized in the management of fatfemalesby PCOS, have exhibited a decrease in
body weight, anrise in menstrual regularity, and enhancements in hyperandrogenemia and metabolic
irregularities, surpassing the efficacy of metformin (30, 31). The drawback of this particular therapy
may involve the subcutaneous route of administration; therefore, the induction of endogenous GLP-1
through oral therapy involving a combination of metformin and letrozole may be more readily
embraced from a clinical perspective.

4. Conclusion and future scope

Combined treatment with letrozole and metformin is safe and efficient in femalesby PCOS resultant
in weight decrease, improved insulin sensitivity, increased endogenous GLP-1 secretion and
improving overall metabolic derangement

Reference

Singh S, Pal N, Shubham S, et al. Polycystic Ovary Syndrome: Etiology, Current Management, and Future
Therapeutics. J Clin Med. 2023;12(4):1454. Published 2023 Feb 11. doi:10.3390/jcm12041454

242 |Pag



4 N Effects of Letrozole and metformin versus metformin alone on incretin in Iragi patients with PCOS.
SEEIPH  SEEIPH 2024 Posted: 16-08-2024

[2] Deswal R, Narwal V, Dang A, Pundir CS. The Prevalence of Polycystic Ovary Syndrome: A Brief Systematic Review. J
Hum Reprod Sci. 2020;13(4):261-271. doi:10.4103/jhrs.JHRS_95_18

[3] Dennett CC, Simon J. The role of polycystic ovary syndrome in reproductive and metabolic health: overview and
approaches for treatment. Diabetes Spectr. 2015;28(2):116-120. doi:10.2337/diaspect.28.2.116

[4] Azziz R. Controversy in clinical endocrinology: diagnosis of polycystic ovarian syndrome: the Rotterdam criteria are
premature. J ClinEndocrinolMetab. 2006;91(3):781-785. doi:10.1210/jc.2005-2153

[5] Joshi A. PCOS stratification for precision diagnostics and treatment. Front Cell Dev Biol. 2024;12:1358755. Published
2024 Feb 8. doi:10.3389/fcell.2024.1358755

[6] Rojas J, Chavez M, Olivar L, et al. Polycystic ovary syndrome, insulin resistance, and obesity: navigating the
pathophysiologic labyrinth. Int J Reprod Med. 2014;2014:719050. doi:10.1155/2014/719050

[71 Khan MS, Kim HS, Kim R, Yoon SH, Kim SG. Dysregulated Liver Metabolism and Polycystic Ovarian Syndrome. Int J
Mol Sci. 2023;24(8):7454. Published 2023 Apr 18. doi:10.3390/ijms24087454

[8] Xing L, Xu J, Wei Y, et al. Depression in polycystic ovary syndrome: Focusing on pathogenesis and treatment. Front
Psychiatry. 2022;13:1001484. Published 2022 Aug 31. doi:10.3389/fpsyt.2022.1001484

[9] Sukhapure M, Eggleston K, Fenton A, Frampton C, Porter RJ, Douglas KM. Changes in Mood, Anxiety, and Cognition
with Polycystic Ovary Syndrome Treatment: A Longitudinal, Naturalistic Study. Neuropsychiatr Dis Treat.
2022;18:2703-2712. Published 2022 Nov 15. doi:10.2147/NDT.S385014

[10] Barber TM, Hanson P, Weickert MO, Franks S. Obesity and Polycystic Ovary Syndrome: Implications for Pathogenesis
and Novel Management Strategies. Clin Med Insights Reprod Health. 2019;13:1179558119874042. Published 2019 Sep
9. doi:10.1177/1179558119874042

[11] Kamalanathan S, Sahoo JP, Sathyapalan T. Pregnancy in polycystic ovary syndrome. Indian J EndocrinolMetab.
2013;17(1):37-43. doi:10.4103/2230-8210.107830

[12] Kim CH, Lee SH. Effectiveness of Lifestyle Modification in Polycystic Ovary Syndrome Patients with Obesity: A
Systematic Review and Meta-Analysis. Life (Basel). 2022;12(2):308. Published 2022 Feb 18. doi:10.3390/1ife12020308

[13] 3 Abdalla MA, Deshmukh H, Atkin S, Sathyapalan T. The potential role of incretin-based therapies for polycystic ovary
syndrome: a narrative review of the current evidence. TherAdvEndocrinolMetab. 2021;12:2042018821989238. Published
2021 Jan 27. doi:10.1177/2042018821989238

[14] Tzotzas T, Karras SN, Katsiki N. Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists in the Treatment of Obese
Women with Polycystic Ovary Syndrome. CurrVascPharmacol. 2017;15(3):218-229.
doi:10.2174/1570161114666161221115324

[15] 5 Madsbad S. The role of glucagon-like peptide-1 impairment in obesity and potential therapeutic implications. Diabetes
ObesMetab. 2014;16(1):9-21. doi:10.1111/dom.12119

[16] Ferjan S, Jensterle M, Oblak T, et al. An impaired glucagon-like peptide-1 response is associated with prediabetes in
polycystic ovary syndrome with obesity. J Int Med Res. 2019;47(10):4691-4700. doi:10.1177/0300060519865351

[17] Ferjan S, Jensterle M, Oblak T, et al. An impaired glucagon-like peptide-1 response is associated with prediabetes in
polycystic ovary syndrome with obesity. J Int Med Res. 2019;47(10):4691-4700. doi:10.1177/0300060519865351

[18] zhang F, Tang X, Cao H, et al. Impaired secretion of total glucagon-like peptide-1 in people with impaired fasting
glucose combined impaired glucose tolerance. Int J Med Sci. 2012;9(7):574-581. doi:10.7150/ijms.4128

[19] Yabe D, Seino Y, Seino Y. Incretin concept revised: The origin of the insulinotropic function of glucagon-like peptide-1
- the gut, the islets or both?. J Diabetes Investig. 2018;9(1):21-24. doi:10.1111/jdi.12718

243 |Pag



N Effects of Letrozole and metformin versus metformin alone on incretin in Iragi patients with PCOS.
SEEIPH  SEEIPH 2024 Posted: 16-08-2024

[20] Abdalla MA, Deshmukh H, Atkin S, Sathyapalan T. A review of therapeutic options for managing the metabolic aspects
of polycystic ovary syndrome. TherAdvEndocrinolMetab. 2020;11:2042018820938305. Published 2020 Jul 6.
doi:10.1177/2042018820938305

[21] Vine D, Proctor E, Weaver O, Ghosh M, Maximova K, Proctor S. A Pilot Trial: Fish Oil and Metformin Effects on
ApoB-Remnants and Triglycerides in Women With Polycystic Ovary Syndrome. J Endocr Soc. 2021;5(9):bvab114.
Published 2021 Jun 19. doi:10.1210/jendso/bvab114

[22] Glueck CJ, Bornovali S, Pranikoff J, Goldenberg N, Dharashivkar S, Wang P. Metformin, pre-eclampsia, and pregnancy
outcomes in women with polycystic ovary syndrome. Diabet Med. 2004;21(8):829-836. do0i:10.1111/j.1464-
5491.2004.01251.x

[23] Yerevanian A, Soukas AA. Metformin: Mechanisms in Human Obesity and Weight Loss. CurrObes Rep. 2019;8(2):156-
164. doi:10.1007/s13679-019-00335-3

[24] Kar TK, Sil S, Ghosh A, Barman A, Chattopadhyay S. Mitigation of letrozole induced polycystic ovarian syndrome
associated inflammatory response and endocrinal dysfunction by Vitexnegundo seeds. J Ovarian Res. 2024;17(1):76.
Published 2024 Apr 8. doi:10.1186/s13048-024-01378-4

[25] Vitek W, Sun F, Hoeger KM, et al. Short-term weight change and live birth among women with unexplained infertility
and polycystic ovary syndrome undergoing ovulation induction. FertilSteril.  2020;114(5):1032-1039.
doi:10.1016/j.fertnstert.2020.06.002

[26] Bukke SPN, Pathange BBR, Karumanchi SK, et al. AgaricusSubrufescens ameliorates ovarian dysfunction and regulates
altered biochemical parameters in rats with Letrozole induced polycystic ovarian syndrome.J Ovarian Res.
2023;16(1):221. Published 2023 Nov 22. d0i:10.1186/s13048-023-01311-1

[27] Glueck CJ, Goldenberg N. Characteristics of obesity in polycystic ovary syndrome: Etiology, treatment, and
genetics. Metabolism. 2019;92:108-120. doi:10.1016/j.metabol.2018.11.002

[28] Kiddy DS, Sharp PS, White DM, et al. Differences in clinical and endocrine features between obese and non-obese
subjects with polycystic ovary syndrome: an analysis of 263 consecutive cases. ClinEndocrinol (Oxf). 1990;32(2):213-
220. doi:10.1111/j.1365-2265.1990.tb00857.x

[29] Ferjan S, Jensterle M, Oblak T, et al. An impaired glucagon-like peptide-1 response is associated with prediabetes in
polycystic ovary syndrome with obesity. J Int Med Res. 2019;47(10):4691-4700. doi:10.1177/0300060519865351

[30] Lamos EM, Malek R, Davis SN. GLP-1 receptor agonists in the treatment of polycystic ovary syndrome. Expert Rev
ClinPharmacol. 2017;10(4):401-408. doi:10.1080/17512433.2017.1292125

[31] 31 Han Y, Li Y, He B. GLP-1 receptor agonists versus metformin in PCOS: a systematic review and meta-
analysis. Reprod Biomed Online. 2019;39(2):332-342. doi:10.1016/j.rbmo.2019.04.017

244 |Pag



