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Dear Editor,

We read with great interest the manuscript titled

‘‘Evaluation of ovarian function and metabolic factors in

women affected by polycystic ovary syndrome after treat-

ment with D-Chiro-Inositol’’ by Laganà et al. [1] recently

published in your prestigious Journal.

The authors conducted an interesting prospective cohort

study evaluating the effects of D-chiro inositol (DCI) sup-

plementation in non-overweight women affected by poly-

cystic ovarian syndrome (PCOS).

Authors demonstrated that normal weight PCOS

(BMI \ 25) benefited from a 6 months dietary DCI sup-

plementation with 1 gram daily. They observed menstrual

cycle regularization and restoration of ovulation in

62.5 % of cases (30 of 48 patients) most likely due to

significant improvements in the metabolic (evaluated by

glucose profile and serum glucose to insulin ratio) and

hormonal profile (evaluated by LH to FSH ratio and an-

drogen levels) [1].

In our opinion, the manuscript by Laganà et al. is both

interesting and innovative as only one other study inves-

tigating hormonal and metabolic changes following inosi-

tol supplementation in lean women with PCOS phenotype

is reported in the literature [2].

Iuorno et al. [2] following 600 mg daily DCI supple-

mentation for a period of 6–8 weeks described metabolic

and hormonal improvements strictly comparable with the

ones reported by Laganà. Interestingly, both study noted

the rate of ovulation restoration after DCI supplementation.

Intriguingly, despite both studies being conducted on a

very small number of patients (48 women by Laganà et al.

and 20 by Iuorno et al.), the rate of ovulation restoration

was very similar, at around 60 %. Unfortunately, even if

Laganà et al. achieved statistical significance evaluating

the endpoint ovulation restoration, Iuorno et al. did not.

Certainly our speculation does not take into account the

statistical result, probably strongly influenced by method-

ology and sample size (study protocol by Laganà did not

include a control group while Iuorno et al. performed a

case–control study on 20 patients) but rather focuses on the

possible mechanisms involved and on the different effects

that DCI supplementation may have on non-overweight

PCOS patients as opposed to the well documented im-

provements in ovulation restoration in obese PCOS women

[3, 4].

Despite further studies with larger sample size are re-

quired to confirm evidences of DCI supplementation in

lean PCOS patients, we aim to stress the importance this

data, which may indirectly explain the differences in the

pathophysiological mechanisms (respect to the obese

women) responsible for chronic anovulation and open the

door for future improvements in terms of treatment.

The most accredited theory for anovulation in PCOS

women was insulin-resistance directly related with obesity
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which is responsible for worsening the insulin-resistance

profile (cause–effect–cause) [5]. This assumption however,

remains to be confirmed.

Emerging evidences regarding lean PCOS phenotype

have discovered that anovulation may occur in the absence

of insulin-resistance suggesting the presence of a subgroup

of non-insulin resistant lean PCOS subtype’’ [5, 6].

Regarding the last subgroup of PCOS patients, emerging

evidences seem to confirm the theory of a genetic predis-

position to hyper-androgenemia since the ‘‘starting point’’

is the hyper responsiveness of theca cells to LH and insulin

at physiological concentrations while in obese PCOS high

levels of insulin are necessary (due to insulin resistance) to

increase androgen production by theca cells [6].

So here we discover the ‘‘Achilles heel’’ of the DCI

effects on lean PCOS women. Nearly half of the cases of

lean PCOS women unresponsive to DCI supplementation

may belong to the cohort of ‘‘genetic’’ non-insulin resistant

PCOS women.

Accordingly, we are strongly suggesting that PCOS lean

anovulatory patients be screened for insulin resistance.

This practice, while routinely performed in obese women is

frequently disregarded in lean patients.

Considering the impact that DCI therapy may have on

the quality of oocytes when administered in lean PCOS

without insulin resistance, neglecting the screening may be

considered malpractice.

It is universally accepted that increased insulin resis-

tance typically correlates with poor oocyte quality even

after assisted reproduction techniques [7, 8].

One of the chief mechanisms responsible for poor

oocyte quality in PCOS with increased insulin resistance is

an increased intra-follicular oxidative status [7, 9].

Recently, Authors demonstrated that both folliculoge-

nesis and ovulation physiologically occur in a context of

‘‘adequate’’ oxidative stress (balance between pro-oxida-

tive and anti-oxidative states) [10, 11]. Intuitively all the

conditions responsible for an increased intra-follicular ox-

idative status such as PCOS with insulin-resistance, en-

dometriosis, dietary abnormalities and deficits in anti-

oxidative agent and radical scavengers [12–15] are asso-

ciated with poor oocytes quality similarly to the cases

which, on the contrary, have a low intra-follicular oxidative

status as recently demonstrated in patients assuming low

dose aspirin during ovarian stimulation [16].

Surprisingly, in addition to the improvements on insulin

and glycemic profile, DCI supplementation restores the

physiological oxidative balance through the reduction of

ROS levels in particular in follicular fluid [17, 18].

If on one hand the antioxidant property of DCI syner-

gizes with the effects of an improved insulin profile in

obese insulin-resistant PCOS, in lean PCOS typically not

affected by increased oxidative status, the reduction of

oxidative stress may alter the equilibrium in the follicular

fluid and have the opposite effect, worsening the quality of

oocyte and/or reducing the spontaneous ovulation.

Our speculation, though requiring confirmation, is sup-

ported by evidences collected by several authors: Isabella

et al. [19] recently observed dose-dependent detrimental

effects of inositol supplementation on oocyte quality and

ovarian response of non-insulin-resistant PCOS undergoing

in vitro fertilization treatment; similar findings are reported

by Lisi et al. [20] after inositol supplementation in non

PCOS women undergoing assisted reproductive treatments.

In conclusion, we are suggesting that further studies on

insulin profile and inositol effects on lean PCOS women

are mandatory.

Our intent is to encourage research finalized at im-

proving medical care by reducing empirical treatments and

potential unintended adverse effects as a result of inap-

propriate prescriptions which arise from a partial under-

standing of the pathogenic mechanisms of the condition we

at to cure.
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