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ABSTRACT

Background: Women of reproductive age develop menstrual irregularities along with infertility
because of polycystic ovary syndrome (PCOS); the most common endocrine disorder. Myo-inositol
(MI) is found to have a proven role in the treatment of this disorder. The objective of this study was
to determine the efficacy of Myo-inositol in regulating the menstrual cycle in women with PCOS.

Methods: The study was conducted in 2019 at the Obstetrics and Gynecology Department of a
tertiary care hospital with a sample of 50 women aged 18-45 years, having PCOS diagnosed with
complaints of irregular menstrual cycles. Women with ovulatory dysfunction were excluded.
Myo-inositol was given as 2 gm/day for 3 months. Pre- and post-trial data were collected, compared
and analyzed through SPSS version 23 and a p-value <0.05 was considered statistically significant.

Results: MeanzSD age of participant women was 27.68 + 4.787 years. The menstrual cycle duration
increased from Mean+SD 4.36 + 2.22 to 4.70 = 1.51 days after treatment with MIl. The cycle flow
increased from 19.10 £ 37.92 to 14.12 + 13.34 ml (p-value < 0.001 each). Right and left ovary volume
also decreased (p-value < 0.001 each) post-treatment. There were significant improvements in
cycle flow severity fowards normal pattern (from 14% to 80%; p-value < 0.001). The efficacy of
Myo-inositol in regulating menstrual flow severity increased with decreasing age (p-value = <0.0001).

Conclusion: Myo-Inositol was found efficacious in the treatment of PCOS and corrects menstrual
iregularities, and menstrual flow, and normalizes ovarian volumes.
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INTRODUCTION
Polycystic ovary syndrome (PCOS) is the most
common endocrine disorder in  women of

reproductive age. The hormonal and metabolic
impairments lead to ovarian dysfunction and
menstrual iregularities which are found in >50% of
aoffected women'2. The diagnosis requires the
presence of features like; hyperandrogenemia,
oligo/amenorrhea, menstrual iregularity, presence of
2-9 mm ovarian microcysts on ultrasound, >10 cm?®
volume of ovaries and/ or insulin resistance (IR)3.

Over decades, PCOS has been treated through a
variety of non-pharmacologic and pharmacological
therapies however; the fwo stereoisomers of the
Inositol family ~ Myo-inositol (MI) and D-chiro-Inositol
(D-chiro-Ins), provided positive results*®, These insulin
sensitizer Inositols take part in process of insulin-mediat-
ed ovarian androgen synthesis (D-chiro-Ins) as well as
facilitate the uptake of glucose and follicle-stimulat-
ing hormone signaling (Myo-Ins)é. Normally the ovary
cells have an abundance of MI (~99%) and only
fraces of D-chiro-Ins’. It has been found that imbal-
ance between the two in the ovary cells, leads to
disruption of Follicle-stimulating hormone (FSH) signal-
ing which is the hallmark of PCOS?.

The MI regulates the menstrual cycle within three
months of therapy, is economically affordable, easy
to administer, shorter duration of therapy and
improves endocrinological problems. Like other
freatment options for PCOS, it does not have any
major side effects or interference with fertility® 0.
Myo-inositol (MI) and D-chiro-Inositol (D-chiro-Ins)-
are found effective in treating dysmenorrhea and
other features of PCOS like correction of sizes of
ovaries®. The three months of therapy with MI
regulate ovarian volumes.

These Inositols isomers particularly Ml is useful in
PCOS treatment yet; there is very scant research
conducted on the usefulness of the Myo-inositol in
Pakistan. Therefore; the current study was com-
menced to determine the efficacy of Ml in regulat-
ing the menstrual cycle and ovarian volume/size in
PCOS and based on the results suggest use to help
improve the menstrual irregularities in such women
in the future.

METHODS

A sample of 50 women who were diagnosed case
of a polycystic ovarian syndrome, aged 18-45 years
presenting with OPD with complaints of irregular
menstrual cycle were included in the sftudy
consecutively. This experimental study with a
duration of one year (01-01-2019 to 31-12-2019) was
conducted at the Obstefrics and Gynecology
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Department of tertiary care hospital Karachiin 2019.

Polycystic ovary syndrome is defined as a medical
disease of a women's endocrine system manifest-
ing as irregular menstrual cycles, chronic anovula-
tion/ oligo or amenorrhea, androgen excess, and
ultrasound features. Normal menstrual cycle duro-
tion was defined as 28 days with a range of 24-32
days. Menstrual blood volume was measured by
asking women about the pads soaked during the
menstrual cycle (Each fully soaked pad = 05ml).
Accordingly, <20 ml was labeled as low, 21-50 ml as
Normal while > 50 ml was labeled as heavy menstru-
al flow. Women having a history of ovulatory
dysfunction, such as hyperprolactinemia or hypo-
thyroidism, androgen excess, such as adrenal
hyperplasia or Cushing'’s syndrome were excluded.
The study was performed with the permission of the
Research Evaluation Committee of University.
Written informed consent was obtained from the
women. Detailed history regarding age, age of
menarche, and menstrual history were taken. Ultra-
sound was performed fto assess the size of the
ovaries.

Blood investigations were done to obtain baseline
information. Other specific investigation as per
requirement were assessed on menstrual cycle
while women hormonal profile was evaluated on
any random day. Myo-Inositol (MI) therapy is used
with a daily dose of 2000 mg of Myo-inositol for 3
months. Follow-up visit called at 3 months for clinical
assessment of menstrual regularity and the size of
ovaries. Both pre- and post-therapy data were
compared to produce the results.

Data analysis was conducted through SPSS
software, version 23. Mean + SD was expressed for
quantitative variables like age, BMI, marital status
and qualitative variables like menstrual history,
frequency and percentages were calculated.
Categorical analysis was performed following the
stratfification of variables. A p-value <0.05 was
deemed as significant. While for the continuous
data the paired t-test <0.05 was applied to
determine the efficacy of MI therapy in terms of
regulation of menstrual cycle and flow.

RESULTS

The mean + SD age of these women was 27.68 +
4.787 years with a range from 19 to 38 years. It was
noted that most patients were between the age of
21-30 years. Seventy percent (n = 35) of women
were of the group aged 21 to 30 years (Figure 1).
About three-fourths of all women (n = 38) were
married.
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Figure 1: Comparison of pre- with post-Myo-inositol freatment flow severity.

The chi-square statistic is 43.9835. The p-value is < 0.00001.

Table 1 compared the characteristics of menstrual
regularity (Cycle Duration, Cycle Flow) and ovarian
volume before and after treatment with
Myo-Inositol and shows a statistically significant
better picture and regulation of normality after

freatment. Post-treatment with the MI, there was a
significant regulation of menstrual cycle duration,
cycle flow as well as the normalization of ovarian
volume was found.

Table 1: Menstrual regularity characteristics described before and after Myo-inositol treatment.

Characteristics Minimum Maximum p-Value
Cycle Duration (days) Pre Post Pre Post
Mean £S D 2 3 10 8 <0.001
436%1.22 470 £1.51

Cycle Flow (ml) 0 | 05 75 | 65

<0.001
Mean £S.D 1.10%1.4 37.92+13.34
Right Ovary volume: (cm) on U/S 39 | 109 58 | 155

<0.001
Mean £S.D 7.89 £ 1.31 9.39 £3.40
Left Ovary volume: (cm?) on U/S 38 | 10.3 5.3 | 14.0

<0.001
Mean £S.D 7.91 %1.48 8.88 £2.85

* (0<0.001) highly significant as the cycle regulates towards the normal duration increase in lowest range while a decrease
in the highest range of cycle duration while overall mean duration also increased.
* (p<0.001) highly significant as the cycle flow regulates towards the normal volume from higher as well as a lower range

while overall mean flow also increased.

* (p<0.001) highly significant as the volume of both ovaries regulates towards normal.

Graphical presentation of categorical difference of
MI treatment on the menstrual flow severity among
freated women. There was an increase in the
proportion of cases with a normal level of menstrual
flow and a decrease in low as well as very high
severity of menstrual flow cases. This finding was
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statistically very significant (p-value < 0.001). The
stfudent’s t-test revealed significant differences in
the regulatfion of the menstrual cycle (duration,
flow, ovarian volume and size) of participating
women from pre-treatment to post-treatment (p
<0.0001) given in Table 1.
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The categorical analysis given in Table 2 showed a
comparison of age, menstrual flow, BMI and volume
of ovaries as effect modifiers. The relationship of

difference between these variables with the pre-
and post-Myo-inositol  treatment is  significant
(p-value < 0.0001).

Table 2: Comparison of the effect of age of women on menstrual flow severity with pre-and post-Myo-inositol

treatment.

Parameters Pre-treatment Post-treatment p-Value
18-20 2 (4%) 2 (4%)
21-30 35 (70%) 35 (70%)
Agein Years
n (%) 31-40 13 (26%) 13 (26%) NA
Normal 7 (14%) 40 (80%)
Heavy 2 (4%) 1 (2%)
Underweight 1(2%) 1(2%)
Normal weight 10 (20%) 16 (20%)
Body Mass Index
(BMI) Over weight 25 (50%) 21 (42%) 0.751
n (%)
Obese 12 (24%) 10 (20%)
Very obese 2 (4%) 2 (4%)
Height 3.98£0.53 3.80+0.23 0.299
Right Ovary (cm3) Width 2.43+0.45 2.37+0.31 0.4394
Mean * SD
Breadth 1.88£0.59 1.81 £0.21 0.4312
Height 3.82+£0.50 3.71£0.31 0.1892
Left Ovary
(cm3) Width 2.43+0.46 2.34+0.28 0.2402
Mean * SD
Breadth 1.84+0.59 1.84+0.25 1.000

Furthermore, 60% cases were improved in their
menstrual complaints; most common menstrual

abnormality improved was Oligomenorrhoea i.e.,
71.4% (Table 3).

Table 3: Cases according to improvement in menstrual abnormality after treatment

Before Treatment (n=50) L5 CELEECOINIE T
Menstrual Abnormality (n=31) % Improvement p-Value
n (%)
n (%)
Oligomenorrhoea 21(42) 15(48) 71.4 0.06
Amenorrhea 9(18) 4(13) 44.4 0.08
Oligomenorrhoea+ 7(14) 5(16.1) 71 0.06
Hypomenorrhea
Oligomenorhoear+ 13(26) 7(22.6) 54 0.12
Menorrhagia
DISCUSSION but manifested only after the menarche/

In the present study, Myoinositol supplementation
31 out of 50 (66%) cases achieved regular menstrual
cycles during therapy. The polycystic ovarian
syndrome is a complex and relatively common
disorder of women in their reproductive age years,
which in most cases is present at the time of birth
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puberty''4, Studies have assessed the effectiveness
of different agents focusing on the improvement in
fertility among PCOS-affected women however;
the regulafion of menstrual cycle and flow was
mostly neglected'®, This study has highlighted the
menstrual irregularities and evaluated the efficacy
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of a relatively newer therapeutic intervention i.e.
Myo-Inositol (MI) in the correction of menstrual
iregularities among PCOS-affected women''8, To
the best of the knowledge; this is the first of its kind of
study conducted in Pakistan.

Forty-one women (82%) had either low/ minimal
(<20 ml) menstrual flow while other 2 (4%) women
had heavy (>60 ml) which after treatment was
regulated and became normal menstruation flow in
40 (80%) women (p-value = <0.0001). Menstrual
cycle duration was also changed from 2-10 days in
length (Mean 4.36) to 3-8 days (Mean 4.70) per
month. The study results also depicted a remarkable
difference in the range of menstrual flow volume
which was corrected with Myo-inositol. This proves
the efficacy of Ml in regulating the menstrual cycles
as well as bringing the menstrual volumes to the
normal ranges. According to some previous studies
more than half (>50%) of all women found
significant improvement and normal regulation of
menstrual cycle and flow (p-value < 0.001) within
three months¢”.

Confinuous data of cycle duration, minimum cycle
flow and maximum cycle flow were evaluated by
applying the students’ t-test and very highly
significant differences were found (p-values =
<0.0001, <0.0001 and<0.0001) in pre-freatment and
post-freatment parameters. Other studies like
Genazzani et al., found that the relieving of
symptoms, reaching a menstrual cycle regularity
and normalization of serum hormone levels were
gained positively during the three months regimen
of treatment with MI. Ranwa et al. found that 81.8%
of cases of oligomenorrhoea with hypomenorrhea
had improved menstrual bleeding patterns while
88.67% of oligomenorrhoea cases achieved regular
menstrual cycles'’. They found that 94.67% of PCOS
cases with Oligomenorrhoea (43.66%) followed by
Oligomenorrhoea and  Menorrhagia  (21.13%)
Amenorrhea (19.71%) and Hypomenorrhea and
Oligomenorrhoea (15.49%) improved to 74.65% and
later 77.4-88% who achieved menstrual regularity™.
Myo-Inositol therapy administered to patients was
more successfully freated in reaching regular
menstrual cycles's.

Papaleo et al. found that Myo-Inositol therapy (2gm
with folic acid 200 pyg administration) for a month
resulfed in achieving a spontaneous menstrual
cycle among 88% of patients which was sustained
in 72% of patients during the follow-up period?:28,
However, the current study had not used folic acid
as it was not part of the research. In a larger study
conducted by Regidor et al., taking a sample of
2520 had success as 15.1% also achieved
conception?.

Investigating the volume of ovaries (a very important
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marker and critical part of the diagnosis of PCOS); the
current study investigated and evaluated the
changes brought into the ovarian volume. Mean
volume of right ovary decreased from 9.39 cms? fo
7.89 cmsiwhile the left ovary volume decreased from
8.88 cms? pre-tfreatment to 7.91cms® post-treatment
(p-value < 0.001). This supports the effectiveness of
Myo-inositol in the regulation of menstrual cycle/ flow.

The study noted the significant mean difference in
volumes of all three parameters of both sides of
ovaries as in previous studies. Genazzani et al,
compared two freatment regimens viz; Ml plus folic
acid or folic acid alone and found that the earlier
group has achieved a significant reduction in
ovaries volumes compared to no or little difference
in the control group (p-value < 0.05) 84 It was
noted in the result those ovaries volumes decreased
significantly in the treatment group (12.2 £ 0.6 mL to
8.7 £0.8 mL, p-value < 0.05) 2. De Cicco et al., Gerli
et al. and Genazzani et al. support these findings
regarding the correction of menstrual irregularities
and achieving ovulation'!2426,

In the current study mean age was 27.68 + 4.787
years while a study by La Marca et al., found that
the mean age of females was 27.5 £ 6.7 years?. The
present study noted that age was an effect
modifier of Myo-Inositol therapy efficacy in PCOS in
achieving menstrual cycle and flow correction.
Accordingly; women below 20 years and 31-40
years of age had better results of correction of
menstrual flow severity compared to those of age
21-30 years. BMI is also an effect modifier when
evaluating the menstrual flow, the PCOS patients
before and after the freatment. It was a small
sample interventional study. However, the sampling
was consecutive and there was no confrol arm. Yet
the current study has come up with strong findings
that Myo-Inositol therapy is very efficacious in
freating menstrual iregularities in PCOS women in a
local setfing.

CONCLUSION

Polycystic ovary syndrome (PCOS) results because
of hyperandrogenic activity of ovaries and there is
an increased prevalence of PCOS cases in the
Pakistani population. The newer and safer therapies
need to be identified and tested in specific
populations to generate relevant evidence. The
current study in this regard found 2gm/day
Myo-Inositol  efficacious in  the freatment of
polycystic ovarian syndrome and correction of
menstrual irregularities, menstrual  flow, and
regulation of volumes of ovaries among a local
group of affected women.
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