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Ovary Syndrome in Teenagers
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P°'chstic ovary syndrome (PCOS) usually arises during
Puberty and is marked by hyperinsulinemia and hyperandrogen-
ism. Adolescents with PCOS are at an increased risk of
developing health problems later on in life such as type 2
diabetes, cardiovascular disease, and infertility. Furthermore,
the physical signs of PCOS can be detrimental to a teenage
9irl's self-image. Early diagnosis and treatment of PCOS in
adolescents are essential in ensuring adulthood health and
restoring self-esteem. Treatments for an adolescent with PCOS
include diet and exercise, metformin, and oral contraceptive
Pills, Each of these options has been shown to be effective in
improving certain aspects of PCOS, and probably the best
treatment plan involves some combination of them. Exp Biol Med
229:369-377, 2004
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Asyndrome (PCOS) is generally credited to Stein and
Leventhal in 1935, it may have been observed as
early as 1721, when Italian scientist Antonio Vallisneri
observed “young married peasant women, moderately obese
and infertile, with two larger than normal ovaries, bumpy
and shiny, whitish, just like pigeon eggs” (1). This depiction
sounds similar to the subfertility and obesity commonly
found in PCOS. It was not until 1921 that Achard and
Thiers noticed a relationship between hyperandrogenism
and insulin resistance in their study of the “bearded diabetic
woman” (2). This relationship is present in PCOS in what
might be called the “hirsute hyperinsulinemic woman.” In
1935, Stein and Leventhal made the connection between
amenorrhea and polycystic ovaries. In addition, they noticed

Ithough the first description of polycystic ovary
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the occurrence of “masculinizing changes” in many patients
with polycystic ovaries, including hirsutism and acne (3).
Several, though not all, of their original case studies
involved women who were overweight. In all seven of
their case reports, attempts to treat ovulatory dysfunction
with estrogenic hormone failed, and wedge resection was
employed. Surgery for PCOS is uncommon now, but all of
Stein and Leventhal’s patients gained normal menstruation,
and two become pregnant. Still, much has changed in the
way we understand and treat PCOS.

Although the exact etiology of PCOS is still debated,
studies conducted with family members of women with
PCOS have suggested that there is a genetic role in its
pathogenesis. In a study group of 15 prepubertal daughters
of women with PCOS, all but one were found to have
polycystic ovaries by ultrasound (4). In a twin study of
PCOS, there was a concordance rate of 60% among the
sampled dizygotic twin pairs and 74% among monozygotic
twin pairs (5). Hyperandrogenemia, either with or without
menstrual irregularity, is present in about one-half of sisters
of women with PCOS (6). Additionally, the parents of
women with PCOS have a high prevalence of impaired
glucose tolerance and type 2 diabetes (T2DM), 30%—-31%
and 16%-27%, respectively (7).

There is evidence that PCOS may be a lifelong disorder
where certain precursors are present well before the full
onset of disease. In fact, polycystic appearing ovaries have
been found in girls as young as 6 years, and some girls are
probably born with polycystic ovaries (8). Experimental
studies of hyperandrogenism in animals prior to birth further
suggest that the hormonal aspect of PCOS is genetically
predetermined (9). It seems as though patients with PCOS
have at least some form of it throughout life. However,
diagnosing the disorder before puberty is difficult because
patients with PCOS are generally diagnosed only after
seeking help for irregular menses or skin changes that do not
take place until puberty.

Although several specific genes have been suggested as
markers for PCOS susceptibility, there has been no clear



370 SALMI ET AL

evidence of any of them being strongly associated with
PCOS inheritance. The fact that insulin resistance is such a
prominent feature of PCOS has led to the hypothesis that
PCOS is the result of so-called thrifty genes being expressed
in an environment of plentiful food and minimal exercise
(10). Many suspected genes, including the Xbal poly-
morphism of the glycogen synthetase gene, the T228A
polymorphism of the SORBSI gene, and the D85 and Y85
variants of the UGT2BIS gene, have been found to be no
more common in women with PCOS than in the general
population (11-13). The v-LH gene variant has been shown
to play a minor role in PCOS, but more research is still
necessary (14). The C/T single nucleotide polymorphism at
the tyrosine kinase domain of the insulin receptor (INSR)
gene has been implicated in PCOS susceptibility, but only
among the population of lean women (15). The INS VNTR
and CYP!lalpha genes also show some association with
PCOS (16). Calpain 10, IRS-1, IRS-2, and sex hormone
binding globulin (SHBG) genes have been suggested to
contribute to PCOS (17). Also, the study of PCOS theca
cells has suggested even more genes, including aldehyde
dehydrogenase 6 and retinal dehydrogenase 2, that may
factor into the inheritance of PCOS (18).

Despite the fact that there is a strong familial
component to PCOS, it clearly has a multifactorial patho-
genesis. It is widely agreed that among women genetically
predisposed to developing PCOS, an additional event
triggers the development of the full-blown syndrome. For
example, the increase in insulin levels and IGF-I activity
that naturally occurs during puberty can activate the
expression of PCOS (19). Other such events could be
prolonged stress or weight gain (20).

Pathophysiology of PCOS

The underlying problem of PCOS is related to hyper-
insulinemia (Fig. 1). Prolonged exposure to increased
insulin concentrations may lead to acanthosis nigricans,
increased*body fat, and eventually the development of
T2DM. Hyperinsulinemia also causes the pituitary to
hypersecrete luteinizing hormone (LH), which in turn
triggers anovulation. Additionally, high insulin concentra-
tions contribute to the thickening of the ovarian theca,
which in turn causes elevated production of androgens,
specifically testosterone. Increased testosterone levels are
responsible for the acne, hirsutism, and alopecia that often
occur in PCOS.

Why It Is Important to Diagnose and Treat PCOS
in Adolescence

PCOS is linked to a host of health problems, including
T2DM, heart disease, hypertension, endometrial cancer,
ovarian cancer, subfertility, and infertility. For example,
women with PCOS have a higher incidence of gyneco-
logical cancer (21) and are about 2.5 times as likely as
healthy women to develop ovarian cancer (22), and the

persistent dysfunctional bleeding that affects some women
with PCOS can lead to anemia. The early detection and
treatment of PCOS during adolescence could delay the onset
of, or even prevent, many of these maladies later on in
adulthood. In addition, dermatological effects of PCOS,
such as acne, hirsutism, acanthosis nigricans, and alopecia,
have a deleterious effect on an adolescent’s self-image.

When dealing with teenagers who have PCOS, one of
the main concerns should be infertility as they mature.
Although teenagers with PCOS do not complain about
difficulty conceiving, they may later in life. Many adult
patients are diagnosed with PCOS only after seeking
treatment for infertility, but the emotional and financial
strains that result could have been prevented if PCOS were
diagnosed in the teenage years and closely followed by a
physician. About one-third of pregnancies in women with
PCOS end in spontaneous abortion (20). Obesity, which
occurs frequently in about one-half of all women with
PCOS, further complicates the situation as it increases the
likelihood of gestational diabetes, preeclampsia, premature
labor, neonatal macrosomia, and stillbirth (20). Therefore,
effective treatment of an adolescent’s PCOS and establish-
ment of diet and exercise habits to prevent obesity will
increase her likelihood of having a complication-free
pregnancy and a healthy baby when the time comes.

Women with PCOS have a 5-10 times greater chance
of being affected by T2DM than do women without PCOS
(23). By the time they reach the age of 40, 40% of women
with polycystic ovary syndrome have T2DM or impaired
glucose tolerance (IGT; Ref. 24). It is not just obese women
who are in danger. Nonobese women with PCOS have been
shown to be at risk for IGT as well (25). The progression
toward T2DM begins at an early age. Obese PCOS
adolescents have one-half the peripheral tissue insulin
sensitivity that obese non-PCOS adolescents have (26).
Impaired B-cell function and abnormal production of hepatic
glucose have also been found in obese adolescents with
PCOS (27). The defects in insulin activity and secretion, B-
cell dysfunction, and rise in hepatic glucose production are
all precursors of T2DM. Since the average cost of health
care for a person with diabetes is 2.4 times that of a
nondiabetic person, this would not only improve the long-
term health of PCOS patients but also reduce their health
care expenses.

PCOS has been linked to unfavorable lipid profiles. As
low high-density lipoprotein (HDL) levels are predictors of
risk for coronary heart disease, it is significant to note that
there is both a decline in the HDL levels of PCOS women
when compared with healthy counterparts as well as a
correlation between reductions in HDL and increases in
obesity within the population of PCOS women (28).
Rajkhowa et al. proposed that a modified activity of hepatic
lipase or lipid transfer protein might be the culprit for the
lipid abnormalities seen in PCOS (28). While obesity tends
to play a large role in low-density lipoprotein (LDL), HDL,
and cholesterol levels, it seems that hyperinsulinemia plays
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Figure 1. Increased insulin levels cause acanthosis nigricans, hypersecretion of luteinizing hormone (LH) by the pituitary, thickening of the
Ovarian theca (which causes hyperandrogenism), obesity, and type 2 diabetes.

the greatest role in triglyceride levels (20). It is apparent that
among PCOS adolescents who are obese, early efforts at
Weight loss would be very beneficial to their lipid profiles
and therefore their risk of cardiovascular disease.
Hyperandrogenism, insulin resistance, hypertension,
dyslipidemia, obesity, and ovulatory dysfunction regularly
found in women with PCOS put them at much greater risk
of developing heart disease, which is the most common
Cause of death among women (28). Women with PCOS
have an incidence of coronary artery calcification (a
Predictor of cardiac disease) that is greater than three times
that of matched controls (29). Compared with healthy
Women, women with polycystic ovary syndrome are 7.4
times more likely to develop ischemic heart disease and
Myocardial infarction (28). Additionally, the disparity in
tisk between PCOS women and normal women is greatest in
young adults, particularly between the ages of 18 and 24
(30). Obese PCOS adolescents with impaired glucose
tolerance lack a dip in their nocturnal blood pressure, which
may signal an increased risk of cardiovascular disease (27).
It has been suggested that obese adolescents with PCOS are
4 population in considerable danger of developing cardio-
vascular disease when they become adults (27, 29, 31), and
therefore intervention at an early age should be implemented

in order to improve their chances of avoiding heart disease
or at least postponing it for as long as possible (29).
Finally, one of the most important yet overlooked
reasons for adequate screening and treatment of PCOS in
adolescents is the quality-of-life issue that weighs so heavily
on patients. Because of the phenotype of this disorder, girls
with PCOS experience a great emotional and psychological
burden. Many of the symptoms common to PCOS, such as
excess hair growth, acne, alopecia, and obesity, cause the
patients to experience social trauma during a period when
social acceptance is especially greatly valued, leading to
higher rates of depression. Some PCOS adolescents become
unhappy with their appearance at a point in their life where
personality growth occurs most dramatically, which can
have a severe negative impact on their self-esteem,
confidence, and self-respect during their teens and beyond.
Coupling this with the usual emotional difficulties of
adolescence creates a decreased sense of quality of life
(32), and about half of all women with PCOS suffer from
some degree of depression (33). The hirsutism that affects
many PCOS adolescents leads to increased social fears and
anxiety compared to nonhirsute adolescents (34, 35).
Women with PCOS feel that hirsutism, irregular menstru-
ation, and infertility make them “less feminine” (36), and
one unfortunate result of this is that some teenagers with
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PCOS actively seek pregnancy as a way to prove their
femininity to themselves. As mentioned earlier, fertility
issues are of great concern among patients with PCOS. Not
surprisingly, adolescents with PCOS are 3.4 more times as
concerned with fertility as non-PCOS girls (37). Distress-
ingly, about one-third of PCOS women have abnormal
eating patterns, and 6% are bulimic, emphasizing a need to
screen for such disturbances when dealing with PCOS
patients (38).

How to Screen for PCOS in Adolescents

Because PCOS is a collection of conditions, it lacks a
definitive identifying test, and so a proper diagnosis depends
on consideration of many factors. Furthermore, since an
exact definition of PCOS is not universally agreed on, the
criteria for its diagnosis are somewhat amorphous. The most
widely accepted diagnostic criteria are oligomenorrhea/
amenorrhea, hyperandrogenism (clinical or biochemical),
and absence of other causes of hyperandrogenism (virilizing
tumor, hyperprolactinemia, congenital adrenal hyperplasia,
Cushing’s syndrome, and so on), set forth by a 1990 NIH/
NICHHD conference (39). Insulin resistance, although not
part of the NIH criteria, is a trademark feature of PCOS (40).
Therefore, when a young female presents with irregular
menses, hirsutism, acne, alopecia, central adiposity, acan-
thosis nigricans, and/or hyperinsulinemia, PCOS should be
considered as a possible cause for her symptom(s), and an
endocrine evaluation, including measurements of total and
free testosterone and dehydroepiandrosterone sulfate
(DHEAS), should be completed. Unfortunately, many
adolescents with oligomenorrhea do not consult with a
physician about their condition at all, and several who do
seek help are prescribed oral contraceptives and not given
endocrine evaluations. The basic screening formula pro-
vided in Figure 2 decreases the chance of such missed
diagnoses. Table | shows our experience with a successful
screening program in our teenagers in Santa Barbara
County, California. Although hyperinsulinemia may be
difficult to assess since a passing state naturally occurs
during puberty, adolescents with hyperandrogenism have
significantly higher insulin levels than otherwise normal
pubertal adolescents (41). Oral glucose tolerance tests are
useful in diagnosing PCOS, and they also determine IGT,
which indicates an increased risk of T2DM. When
diagnosing PCOS, it is important to rule out other possible
causes of the patient’s symptoms, such as runner’s
amenorrhea, hyperprolactinemia, hypothyroidism, ovarian
or adrenal virilizing tumor, Cushing’s syndrome, or
idiopathic oligomenorrhea. Table 2 shows signs, symptoms,
and laboratory values that are helpful with the differential
diagnosis in our experience.

Furthermore, a proper medical history can help lead to a
diagnosis of PCOS. Adolescents with a family history of
PCOS or diabetes, male relatives with alopecia, or female
relatives with infertility or menstrual problems should be

History: irregular menses, alopecia

Physical signs: acne, hirsutism,
acanthosis nigricans, central obesityl|

==

Rule out PCOS: see Table 1
- =

Rule out other diseases: see Table 2

e T S —

Make diagnosis

Treat

Obtain family history for PCOS
& T2DM and treat family
members with diagnosis

Figure 2. Polycystic ovary syndrome (PCOS) screening formula in
Santa Barbara County.

assessed for PCOS because such familial associations put
them at a much greater risk. Lifestyle parameters such as
diet, exercise, and smoking should be evaluated, and
appropriate recommendations should be given, as these
factors have a significant effect on PCOS. Determining
pubertal history is important since the first indication of
PCOS is usually premature pubarche (42). Thus, hyper-
androgenism should be checked for in such patients, as they
are in danger of developing PCOS.

Despite the condition’s name, not all women with
polycystic ovaries have PCOS, and not all women with
PCOS have polycystic ovaries. Polycystic ovaries are found
in up to one-fourth of all women, so their presence alone is
not enough for diagnosis. However, ovarian morphology
can still be useful in diagnosis of PCOS. For instance,
ovarian volumes of greater than 10 cm® have a high
sensitivity and specificity for PCOS (43, 44). Also, a ratio of
ovarian stroma to total area of more than 0.34 is appreciably
linked to PCOS (45).

Two other criteria that have been theorized to be
indicators of PCOS are growth hormone and prolactin
levels. However, prolactin secretion has not been found to
be significantly greater in PCOS women, and amplified
growth hormone secretion has been indicated only in
nonobese adolescents with PCOS (46). Sometimes visual
clues, like perceptible facial hair or skin changes, are good
indications of PCOS. For example, acanthosis nigricans is
an indicator of hyperinsulinemia (47), which has been
suggested to lead to hyperandrogenism (48). Since both
hyperinsulinemia and hyperandrogenism are identifying
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Table 1. Laboratory Data That Are Helpful in Diag-
nosing PCOS in Adolescent Girls in Santa Barbara
County, California®

Table 2. Laboratory Data That Can Help with the
Differential Diagnosis of PCOS in Adolescent Girls?

— Sign/symptom/

—_— Test Value Differential diagnosis laboratory value

Fasting insulin >20 miU/ml Runner's amenorrhea Extensive endurance exercise

Fasting glucose >95 mg/dl (running or jogging

Testosterone >40 ng/d| >30 miles/week)

LH:FSH ratio (in patients with BMI <27) >3 1BMI

— {FSH, LH

¢ PCOS, polycystic ovary syndrome; LH, luteinizing hormone; FSH, TCortisol

follicle-sﬁmulating hormone; BMI, body mass index. Normal testosterone
|Estrogen

features of PCOS, women with acanthosis nigricans should
be examined for PCOS.

A particular subgroup of women with an increased risk
f’f PCOS is patients with epilepsy. PCOS is overrepresented
I this group, occurring in about 26% of women with
epilepsy (49). Although there is debate over the relationship
between epilepsy and PCOS, it is thought either that the
hypothalamic control of reproductive function is disturbed
by the disorder itself or that valproic acid, a drug used in the
treatment of epilepsy, is somehow responsible (50). Since
the prevalence of PCOS among women with epilepsy is
three to five times greater than normal, screening for
Teproductive endocrine disorders in this population is
Warranted.

Screening for PCOS in the general public may be a
feasible endeavor. A study done in northern Finland
demonstrated that a simple questionnaire asking questions
about oligomenorrhea and hirsutism could help identify
Women with PCOS-like endocrine abnormalities and insulin
Insensitivity (51). Since adolescent and adult PCOS
diagnostic features are fairly similar (52, 53), such self-
Completed surveys are an easy and apparently effective way
of detecting possible PCOS patients of any age.

Treatment

The course of treatment for women with PCOS largely
depends on the severity of an individual’s symptoms. For
Cxample, someone who is trying to become pregnant but
Cannot because of PCOS-related infertility will be most
Concerned with improving ovulation, whereas someone who
1S not trying to become pregnant but is hirsute will be most
Concerned with decreasing their androgen levels. Adoles-
Cents with PCOS tend to be troubled most by the cosmetic
effects of PCOS, such as acne, hirsutism, and/or acanthosis
Nigricans. Therefore, treatment of the PCOS adolescent
Must address these issues as well as take into account the
Consequences of long-term hyperinsulinemia and ovulatory
dysfunction. Surgical procedures, medications, and lifestyle
changes all can improve symptoms of PCOS and prevent or
delay the onset of complications associated with PCOS,
Furthermore, since adolescents with PCOS suffer from
!Ower quality of life, psychological factors must be taken
nto consideration as well.

Normail to low insulin
Galactorrhea, visual changes,
headache
24—-100 ng/ml prolactin
100—-150 ng/ml prolactin
>200 ng/ml prolactin
Rule out pituitary tumor:
MR, formal visual fields
Weight gain
Lethargy
Depression
Constipation
Dry skin
TCholesterol
1TSH
|FT4
TTestosterone, >200 ng/d!
Look for ovarian or adrenal tumor
Weight gain
Striae, purple in color
Buffalo hump
Bruising
Moon facies
24-hr urinary free
cortisol >250-300 pg/24 hrs

Hyperprolactinemia
Microadenoma

Lactation
Macroadenoma

Hypothyroidism

Virilizing tumor

Cushing's syndrome

2 PCOS, polycystic ovary syndrome; BMI, body mass index; FSH,
follicle-stimulating hormone; LH, luteinizing hormone; MRI, magnetic
resonance imaging; TSH, thyroid-stimulating hormone; FT4, free
thyroxine 4.

A primary anxiety of adolescents with PCOS is the
effect that hyperandrogenism has on their skin. Spirono-
lactone has been shown to diminish hyperandrogenism and
even improved fertility in one out of three women with
infertility in one study (54). Another antihirsutism agent,
flutamide, also lowers androgen levels and improves
ovulation (55). In addition, many treatment measures used
for acne and hirsutism in non-PCOS populations are used
successfully among adolescents with PCOS.

It is imperative to discuss the possibility of the risk of
unwanted pregnancies in sexually active patients treated for
PCOS. Oral contraceptive pills (OCPs) should be used in
conjunction with metformin. The use of OCPs is very
helpful in alleviating acne and hirsutism. OCPs are also
beneficial to the PCOS adolescent for many other reasons.
They increase bone density, lessen follicular activity, reduce
the risk of ovarian and endometrial cancers, return
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Table 3. Studies of Metformin Use in Adolescents with PCQS?

Study Metformin dose

Qutcome

Arslanian et al. 2002 (69) 850 mg BID for 3 months

(850 mg/d for first 1-2 weeks)

Glueck et al. 2001 (70) 1500-2550 mg QD for
10.5 = 6.4 months
Ibafez et al. 2000 (71) 1275 mg QD for 6 months

Ibafiez et al. 2003 (72) 1275 mg QD

(with flutamide 62.5 mg QD)

for 3 months

Freemark et al. 2001(73)° 500 mg BID for 6 months

BMI decreased, glucose and insulin AUCs improved,
total and free testosterone levels decreased,
40% had better menstrual cyclicity

Of 11 girls, 10 resumed normal menses,

9 lost weight, 11 regained normal fasting glucose

Insufin parameters, lipid profile, free androgen index,
and hirsutism were all improved

Fasting insulin/glucose ratio, T, SHBG, lipid
profile, oligomenorrhea, and body fat measures
all improved

Fasting blood giucose dropped from
84.9 to 75.1 mg/dl, and fasting insulin dropped
from 31.3 to 19.3 pU/ml

2 PCOS, polycystic ovary syndrome; BID, twice a day; BMI, body mass index; AUC, area under curve; QD, once a day; T, testosterone, SHBG,

sex hormone-binding globulin.

b study subjects were obese adolescents with fasting hyperinsulinemia and family history of type 2 diabetes, not adolescents with PCOS.

menstrual regularity, and ward off anemia (56). Although
OCPs have been implicated in raising triglyceride levels and
total cholestero! in adolescents with PCOS, LDL/HDL
ratios remain constant {(57-59). OCPs increase neither body
weight nor body fat in teenage women with PCOS (58).

The most preferred and most effective method of
treatment for PCOS is lifestyle modification. Exercise, such
as regular walking, has been shown to reduce waist-to-hip
ratio, an indicator of diabetes and other morbidities, and
homocysteine levels, an indicator of cardiovascular risk, in
overweight PCOS women (60). Weight loss improves
practically every parameter of PCOS. In obese, anovulatory
PCOS women, weight loss restores ovulation and pregnancy
rates, decreases insulin levels, diminishes acanthosis
nigricans, lowers testosterone levels while raising SHBG
levels, and improves psychological considerations (61, 62).
Modifying dietary intake by increasing the protein-to-
carbohydrate ratio appears to be endocrinologically benefi-
cial to overweight PCOS women (63). A large study in
Finland demonstrated that an adolescent’s weight at 14
years and how it changes over the next 17 years has the
strongest predictive power on future hormonal and meta-
bolic perturbations (51). Thus, weight control is possibly the
best method to prevent PCOS complications.

Metformin is emerging as an important component of
PCOS treatment. In addition to the expected improvements
in insulin sensitivity and glucose metabolism, metformin
therapy also ameliorates hyperandrogenism and menstrual
irregularity (64-66). Although most studies of metformin
have involved obese PCOS women, nonobese PCOS
populations profit from treatment as well (67), and
metformin is able to restore ovulation in about three-fourths
of women who are resistant to clomiphene citrate (68). As
beneficial as metformin can be for adults with PCOS, it
appears even more effective in adolescents with PCOS. A
summary of metformin treatments and outcomes in
adolescents is given in Table 3. Hyperinsulinemia and

hyperandrogenism improve just as much as in adults, but an
even higher success rate at normalizing menses and
decreasing hirsutism occurs in the younger group (69, 70,
71, 74). Also, metformin has reduced the total cholesterol,
LDL cholesterol, and triglycerides of PCOS adolescents
while increasing HDL cholesterol (71). In addition,
metformin has been shown to decrease C-reactive protein
levels, which are predictive of cardiovascular disease (75).
Metformin’s various beneficial effects, combined with its
safety record in people with T2DM, make it an appealing
choice of medication for PCOS. However, it should be
noted that metformin use in the treatment of PCOS might be
lifelong. Ibafiez et al. showed that in adolescents with
PCOS, all the improvements in menstruation, hirsutism,
hyperinsulinemia, dyslipidemia, and hyperandrogenism
were lost 3 months after cessation of metformin treatment
(71). Also, since metformin can improve ovulation, the risk
of pregnancy can increase, and if pregnancy occurs, use
must be discontinued immediately, as metformin crosses the
placenta.

Another group of insulin-sensitizing agents, thiazolidi-
nediones (TZDs), may be effective in treating PCOS.
However, it should be noted that the use of TZDs is not
indicated in teenagers, and the recent findings of hepatotox-
icity of troglitazone will probably necessitate further study
of the safety of other TZDs. Nevertheless, rosiglitazone has
been shown to improve insulin sensitivity, decrease
androgen levels, lessen hirsutism, and improve ovulation
(76). Also, pioglitazone has been shown to improve
androgen and lipid profiles in obese PCOS women as well
as improve insulin secretion, sensitivity, and clearance (77).
In a study of PCOS women who had difficulty responding to
metformin, the addition of pioglitazone to their treatment
regimen improved glucose/insulin parameters, lowered
DHEAS levels, raised SHBG and HDL levels, and
enhanced cycle regularity (78). D-chiro-inositol has also
been implicated as an insulin sensitizer with possible
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benefits for PCOS patients (79), but very little research has
been done in this area.

Drug therapy is not the only treatment option for
PCOS. A study of the Chinese herb tiangui fang
demonstrated its ability to ease hyperinsulinism, lower
S$erum testosterone, and restore normal menses as well as
Metformin (80). The recent evidence for supplemental
Chromium as a potential aide in the treatment of T2DM
has raised the possibility that it may be of benefit to PCOS
Patients. Chromium not only has been known to lower
fasting blood glucose but also has been shown to improve
8lucose tolerance and potentiate insulin action (81, 82).
Although it is believed that chromium supplementation may
benefit only those with a deficiency, its excellent safety
record and effect on glucose/insulin parameters commonly
found in PCOS make further research worthwhile.

Although the use of insulin-sensitizing agents has
diminished surgery’s usefulness, it is sometimes added to
the treatment regimen of the adult with PCOS who wishes to
become pregnant. In Stein and Leventhal’s time, surgery
Was the most effective treatment for PCOS-related infertil-
ity, while today it is usually the last resort after clomiphene
Citrate, insulin sensitizers, and gonadotropin therapy fail.
Though ovarian drilling by diathermy or laser is probably
the preferred method, improvements in wedge resection
techniques have resulted in impressive pregnancy rates and
fewer adhesions than ever before (83, 84). Still, surgery is
Not indicated in teenagers, as it does little to improve PCOS
Symptoms beyond infertility, and pregnancy induction is not
desirable in this group.

Conclusion

Despite the prevalence of PCOS, its etiology has yet to
be clearly elucidated. Evidence suggests there are familial
and genetic roles in becoming predisposed to PCOS from
birth, while an additional event such as puberty brings about
the fully developed syndrome. Therefore, until more
Sophisticated methods of detecting PCOS before puberty
are formulated, screening for PCOS in adolescents is the
best chance at early diagnosis and treatment. PCOS should
be considered in any adolescent female with irregular
menses, acne, hirsutism, alopecia, insulin resistance, and/or
acanthosis nigricans, and diagnosis should rule out other
Causes of hyperandrogenism. Adolescents with PCOS not
only suffer from the psychological effects of acne and
hirsutism but also have an increased risk of negative health
consequences, such as subfertility, cardiovascular disease,
T2DM, dyslipidemia, and gynecological cancers. Even
though several treatment options exist, including the highly
effective metformin, healthy diet and regular exercise are
the most” beneficial in treating PCOS symptoms and
Preventing further health dilemmas.
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