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INTRODUCTION
Polycystic ovarian syndrome (PCOS) is a common endocrine and metabolic disorder in women of reproductive age. PCOS women can be classified into “classic” and
“lean” groups. The “classic” phenotype represents over 50% of PCOS women. The rest exhibit a “lean” phenotype, representing non-obese women with low to normal
body mass index and lacking many of the typical characteristics of “classic” PCOS. Hyperandrogenism is a key feature in most PCOS patients. However, raised serum
androgen levels and ovarian dysfunction seem to resolve with advancing age. In the “lean” group, testosterone level declines disproportionately faster compared to the
Anti-Mullerian hormone (AMH) level, resulting in relative hypoandrogenism with ageing. In contrast, “classic” PCOS women show a synchronous decline in AMH and
testosterone levels with advancing age, thereby avoiding the issue of hypoandrogenism. It is well established that androgens play a crucial role in promoting normal
folliculogenesis, which in turn affects oocyte yield and oocyte/embryo quality during in-vitro fertilisation (IVF). Hypoandrogenism with advancing age in “lean” PCOS group
can, therefore, have a detrimental effect on IVF outcomes.

RESULTS
Case report: This case report describes a successful outcome of IVF in a woman with “lean” PCOS following testosterone supplementation prior to IVF. A 34-year old
nulliparous woman presented with her 34-year old male partner to our general fertility clinic at the Chelsea and Westminster Hospital with a 2- year history of primary
subfertility. The partner had obstructive azoospermia and had to undergo microsurgical testicular sperm extraction (microTESE). Upon thawing the extracted sperm, it was
found to be motile and did not require stimulation. However, unfortunately out of the 4 eggs that were injected using the sperm, none fertilised. The first cycle of ovarian
stimulation yielded a below average number of oocytes and none of them fertilised with intracytoplasmic sperm injection (ICSI), despite the sperm being of adequate
quality, therefore, suggesting a possible issue with oocyte quality. The patient’s testosterone level was found to be below normal range and hence, she received
testosterone supplementation for 3 months prior to the next ICSI cycle. Interestingly, in the cycle following testosterone pre-treatment, there was successful fertilisation
using the same sperm sample and this resulted in two good quality embryos. The embryo transfer was successful, and she is currently 29 weeks pregnant.
Discussion: In the above case the first cycle of IVF yielded 7 oocytes but none of them fertilised. Firstly, the number of oocytes retrieved following ovarian stimulation
was below the expected average number, in view of her high AMH (35pmol/L). Additionally, failure of the sperm in fertilising any of the eggs was even more surprising.
Even though the sperm was surgically extracted and frozen, upon thawing the sample showed normal characteristics and was perfectly suitable for ICSI. Therefore, it can
only be assumed that the failure in fertilisation was most likely due to poor egg quality. This group of PCOS women start off with excess androgen levels. With advancing
age, androgen levels can decline dramatically below a certain threshold level that is crucial for normal ovarian function and for producing good quality embryos. However,
previous studies have shown that androgen supplementation to bring the androgen levels back to the normal physiological range in these patients prior to IVF treatment
can actually be very effective in improving follicular development, embryo quality and pregnancy rates. This case report demonstrates how “lean” PCOS women are more
resistant to fertility treatment and more challenging to treat when compared with “classic” PCOS group. It also portrays the fact that the “lean” PCOS phenotype often
develop hypoestrogenism in their late 20s to mid 30s. Following testosterone supplementation in the second IVF cycle, there was a significant improvement in fertilisation
rate and embryo quality thus indicating a positive effect of testosterone on ovarian function; a theory that has been proposed by several study groups in the past.
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Table 2: Classification of PCOS phenotypes
(Lizneva, D., Suturina, L., Walker, W., Brakta, S., Gavrilova-Jordan, L., & Azziz, R.
(2016). Criteria, prevalence, and phenotypes of polycystic ovary syndrome. Fertility and
Sterility, 106(1), 6-15. doi:10.1016/j.fertnstert.2016.05.003)

CONCLUSION
This case report emphasises how the “classic” and “lean” PCOS groups differ widely in the pathophysiology, phenotype and fertility treatment outcome. Therefore,
clinicians should tailor the treatment according to the group of PCOS that they are dealing with. It is also important to remember that the rate of decline of androgen levels
is very different in the two groups. Since, normal androgen level is a key factor in determining ovarian function and eventually fertility outcome, it would be beneficial to
routinely check androgen levels in PCOS patients, especially the “lean” PCOS group. Normalising the androgen levels can help to improve IVF outcome in “lean” PCOS
patients with hypoandrogenism. Therefore, helping to avoid fertility treatment failure and the significant emotional and psychological burden on the patient that comes with
a failed IVF cycle.
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