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Cell source Medium components Use of Species  Features of organoids

matrigel
Murine and human WNT3A, R-spondin 1, EGF, FGF10, | yes Murine, Expression of glandular epithelial markers; | Boretto et al.
endometrial cells Noggin, A83-01, ITS; N-acetyl-L- human response to steroid hormones; mucin (2017)
cysteine and $B202190 production; coiled glands lined by simple
columnar epithelium
Murine and human non- ~ EGF, HGF, FGF10, R-spondin 1, yes Murine, Expression of glandular epithelial markers; | Turco et al.
pregnant endometrium | Noggin, A83-01, nicotinamide human PAS- positivity of secretion; response to (2017)
and decidua steroid hormones
Human decidual and Noggin, A83-01, R-spondin, EGF, and | yes human Presence of cystic structures lined by simple | Haider et al.
endometrial stromal cells | CHIR99021 columnar epithelium with microvilli; (2019)

cytoplasmatic glycogen granules; ciliogenesis
during proliferative phase

Human endometrial Similar to Turco et al. (2017) with the | yes human Identification of several endometrial cell types; | Fitzgerald et al.
epithelial and stromal cells | addition of Y-27632 response to steroid hormones; expression of | (2019)
epithelial markers

Human endometrial Growth medium (MammoCult™), no human Clusters of cells exhibit endometrium Wiwatpanit
epithelial and stromal cells |~ hydrocortisone and heparin - instead agarose characteristics; epithelial cell polarization etal. (2020)
3D Petri Dishes PAS- positivity of secretion; response to

steroid hormones

Human endometrial Similar to Turco et al. (2017) with the | yes human Apical polarization of pseudostratified Luddi et al.
epithelial cells addition of N-Acetyl-L-cysteine epithelium - presence of microvilli (2020)
accumulation of glycogen and mucus;
response to steroid hormones

Human decidual stromal | Similar to Turco et al. (2017) with the | no human Epithelial cells with microvilli and cilia; the  Abbas et al.
cells and endometrial addition of N2, B27, and Primocin | - instead porous presence of glycocalyx and lipid droplets; | (2020)
epithelial cells collagen scaffold response to steroid hormones

Human endometrial Y-27632 no human Recapitulation of hormone-induced changes | Gnecco et al.
epithelial and stromal cells - instead synthetic similar to a 28-day menstrual cycle (2023)

(PEG) ECMs
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idiabetic dru Effect in fertility

Metformin Improved ovulation and menstrual regularity in women, mostly with PCOS and obesity. Metformin improves insulin sensitivity,
which can help regulate hormone levels, leading to more regular menstrual cycles and improved ovulation.
Some studies suggest that metformin, especially when combined with other fertlity drugs like clomiphene citrate, can improve
pregnancy rates in women with PCOS.
Reduced risk of ovarian hyperstimulation syndrome in women with PCOS undergoing IVF treatment.
Reduced risk of miscarriage in women with PCOS.
Studies on metformin's impact on sperm parameters (count, motility, morphology) have yielded mixed results. Some studies show
no significant effect on sperm count, while others suggest potential improvements in morphology and chromatin packaging.
Conversely, some animal studies indicate a decrease in sperm count and motility with metformin use.
‘There is some evidence suggesting metformin might have a beneficial effect by targeting the vascular system in erectile dysfunction.
Studies have shown neutral or even beneficial effects on testosterone level.

‘Thiazolidinediones Improvement in insulin sensitivity in women with insulin resistance and PCOS but also in obese men.

Glitazones Glitazones can help restore ovulation in women with PCOS and improve ovulation.
Decreased in androgen levels (such as testosterone), which s often elevated in women with PCOS, thus potentially improving
‘menstrual regularity and fertility.
Mixed results on live birth rates (some RCTs found little to no significant increase in live birth rates compared to other treatments.
like clomiphene citrate.
In males, some studies have explored the impact of glitazones on semen quality (improvements in parameters like sperm
concentration and motility).
‘The weight loss associated with glitazone therapy could lead to improvements in fertility parameters.

GLP-1 receptor agonists (GLP-IRA) | Improved fertility through weight loss. This can manifest as more regular menstrual cycles, improved ovulation, and increased
pregnancy rates. Weight loss achieved with GLP-1RAs in obese men may positively impact fertility by improving hormone profiles
and semen quality.

Direct stimulating role - potential anti-inflammatory and anti-fibrotic effects in the ovaries and endometrium, which could be
beneficial for fertility.

GLP-1RAs have shown promise in improving menstrual regularity and potentially increasing fertility rates in overweight and/or
obese women with PCOS in the preconception period. Some studies even suggest they can reverse polycystic ovary morphology and
decrease androgen levels.

‘There are increasing reports of unplanned pregnancies in women using GLP-1RAs, potentially due to improved ovulation as they
lose weight.

Some small early studies and animal research suggest GLP-1RAs might have a beneficial impact on semen parameters like sperm
concentration, motility, and morphology. They may also improve sperm metabolism and insulin secretion in vitro.

Animal studies have shown mixed results regarding the effect of GLP-IRAs on testosterone levels, with some indicating a decrease
and others showing no significant change.
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Event. No./total (%) Absolute difference, % (95% Cl) Relative risk (95% Cl)

Unadjusted Adjusted®
clinical pregnancy
10-11.9 3156 (46.2) ‘ Reference 1 [Reference] 1 [Reference]
<6 24(16.4) 2.8 (237-35.9) 0.36 (0.24-0.5) 0.54(0.35-0.79)
679 274 (24.4) 21.8 (19-24.6) 0.53(0.47-0.59) 0.73 (0.64-0.82)
8-99 1516 (37.2) 9.0 (7.1-109) 0.8 (0.77-0.84) 0.91(0.85-0.97)
12-13.9 4174 (54.2) | 8.0 (6.4-9.6) 1.17 (1.14-1.21) 1.1(1.05-1.15)
14-159 2174(55.8) 9.6(76-11.6) 121(1.16-1.26) 1.1(1.04-1.16)
216 1119 (58.6) 12.4(9.9-14.99) 127(1.21-1.33) 115 (1.07-1.23)
Live birth
10-11.9 2598 (38) Reference 1 [Reference] 1 [Reference]
<6 20(13.7) 243 (18.6-30) 0.36 (0.23-0.52) 0.6(0.37-09)
679 198 (17.6) 20.4 (17.9-22.9) 0.46 (0.41-0.53) 0.68(0.59-0.79)
8-99 1160 (28.4) 9.6 (78-114) 0.75 (0.71-0.79) 0.86(0.81-0.93)
12-139 3551 (46.1) 8.1(65-97) 121(1.17-1.26) 1.12(1.06-1.17)
14-159 1851 (47.5) ‘ 9.5(76-114) 125(1.2-1.31) 112 (1.05-1.19)
216 958 (50.2) ‘ 122(97-147) 132(1.25-1.39) 117 (1.08-1.26)
Miscarriage
10-11.9 579(8.5) Reference 1 [Reference] 1 [Reference]
<6 4(27) 5.8(3.1-8.5) 0.32(0.1-0.74) 0.35(0.11-0.81)
6-79 85(7.6) 0.9 (-08102.6) 0.89 (0.71-1.11) 0.91(0.72-1.15)
8-99 363(8.9) 04(-15100.7) 105 (0.93-1.19) 1.06(0.93-1.22)
12-139 650 (8.4) 0.1(-08101) 1(09-1.11) 1(089-1.12)
14-159 ‘ 334(8.6) ‘ 0.1(-12101) 101 (0.89-1.15) 1.01(0.88-1.16)
216 166 (8.7) 02(-16101.2) 103 (0.87-1.21) 1.04(0.87-1.23)

These analyses were tested the overall association between endometrial thickness groups and the outcomes of interest. Significant associations were observed for live birth (p < 0.001) and
clinical pregnancy (p < 0.001), while the result for miscarriage (p = 21) was not significant.

*Adjusted for age, BMI, AMH, infertility duration, number of embryos transfer, basal P4, Basal T, basal FSH, basal LH, basal PRL, type of infertilty, embryo quality, fertilization method,
irfowtility discmonts, sl ovartar stiridation prosocel:
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Event. No./total (%) Absolute difference, % (95% Cl) Relative risk (95% Cl)

Unadjusted adjusted?®
Clinical pregnancy
10-11.9 5481 (47.4) Reference 1 [Reference] 1 [Reference]
<6 39(227) 247 (18.4-31) 048 (0.36-0.62) 052(0.38-0.71)
6-7.9 507 (34.2) 13.2(10.6-15.8) 072 (0.67-0.77) 0.7 (0.7-0.84)
899 4710 (42.3) 5.1(3.8-6.4) 089 (0.87-092) 0.91(0.87-0.94)
12-13.9 3378 (50.6) 3.2(1.7-47) 1.07 (1.04-1.1) 1.06 (1.01-1.11)
14-15.9 822(49.1) 1.7 (-09t04.3) 1.03 (0.98-1.09) 1.04 (0.97-1.12)
216 209 (49.9) 25(-24107.4) 105 (0.95-1.15) 1.06(0.92-1.22)
Live birth
10-11.9 4403 (38.1) Reference 1 [Reference] 1 [Reference]
<6 26(15.1) 23(17.6-28.4) 0.4 (0.27-055) 0.45(0.3-0.64)
6-7.9 377 (25.4) 127 (10.3-15.1) 0.67 (0.61-073) 073 (0.66-0.81)
8-99 3715 (33.4) 47(35-59) 0.88 (0.85-091) 0.9(0.86-0.94)
12-13.9 2763 (41.4) 33(18-4.38) 109 (1.05-1.13) 1.08(1.03-1.13)
14-159 688 (41.1) 3(05-5.5) 108 (1.01-1.15) 1.09(1.002-1.18)
216 183 (43.7) 5.6(0.8-10.4) 115 (1.02-1.28) 1.17(1.001-1.35)
Miscarriage
10-11.9 1110 (9.6) Reference 1 [Reference] 1 [Reference]
<6 13(76) 2(-2-6) 0.79 (0.44-127) 074(0.4-1.22)
6-79 146 (9.8) 02(-181t0 1.4) 102 (0.87-1.2) 099 (0.83-1.17)
8-99 1001 (9) 0.6(-02t0 1.4) 0.94(0.86-1.02) 093 (0.85-1.01)
12-139 625(9.4) 02(-07t0 L.1) 0.98 (0.89-1.07) 097 (0.88-1.07)
14-159 148 (8.8) 0.8(-07102.3) 0.92(0.78-1.08) 0.91(0.76-1.08)
216 166 (87) 2.9(04-5.4) 0.7 (0.47-098) 070 (0.47-1.00)

These analyses were tested the overall association between endometrial thickness groups and the outcomes of interest. Significant associations were observed for live birth (p < 0.001) and
clinical pregnancy (p < 0.001), while the result for miscarriage (p =.27) was not significant.
* Adjusted for age, BMI, type of infertility, number of embryos transfer, fertilization method, and endometrial preparation.
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Event. No./total (%)

Absolute difference, % (95% Cl)

Relative risk (95% Cl)

These analyses were tested the overall association between endometrial thickness groups and the outcomes of interest. Significant associations were observed for live birth (p < 0.001) and

clinical pregnancy (p = 0.002), while the result for miscarriage (p = 0.14) was not significant.
e e e bne ol infetiiive it Reeriisunion sethad

Unadjusted Adjusted®
Clinical pregnancy
10-11.9 230(71.7) Reference 1 [Reference] 1 [Reference]
<8 62(54.9) 168 (64-27.2) 0.77 (0.63-0.91) 0.76 (0.57-1.00)
8-9.9 275 (62.1) 9.6(29-163) 0.87(0.78-0.96) 0.87(0.73-1.04)
12-13.9 115(73.2) 1.5 (~10.0 to 7.0) 1.02 (0.9-1.14) 1.02 (0.81-1.27)
214 24(649) | 6.8(-9.31022.9) 0.91(0.68-1.12) 0.91(0.58-1.36)
Live birth
10-11.9 205 (63.9) Reference 1 [Reference] 1 [Reference]
<8 | s (46) 17.9(7.3-28.5) 0.72 (0.57-0.88) 0.72(0.53-0.97)
8-9.9 237(53.5) 10.4 (34-17.4) 0.84 (0.74-0.94) 0.85(0.70-1.02)
12-13.9 108 (68.8) 49 (-139t04.1) 108 (0.94-1.23) 1.07(0.84-1.35)
214 23(622) 1.7 (-1481018.2) 0.97 (0.72-1.22) 0.97 (0.62-1.47)
Miscarriage
10-11.9 20 Reference 1 [Reference] 1 [Reference]
<8 12(10.6) 1.6(-8.1104.9) 118 (0.6-2.16) 111 (0.54-2.14)
8-99 56 (12.6) [ 56 (-8.0100.8) 1.4(0.92-2.17) 1.31(0.84-2.08)
12-139 9(5.7) 33(-15-8.1) 0.63 (0.29-1.25) 0.6 (0.29-1.34)
214 3.0 0.9 (-841010.2) 0.9(0.22-2.37) 1.01(0.24-2.86)
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