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Summary

Objective: This study used a systematic review to evaluate the clinical guidelines for polycystic ovary syndrome (PCOS) to guide
clinical applications. Materials and Methods: PCOS guidelines were electronically retrieved from Medline, EMBASE, the Cochrane
Library, CBM, CNKI, and VIP. The time span for the search extended until December 2016. Two researchers searched the literature
according to the inclusion and exclusion criteria, and applied appraisal of guidelines research and evaluation II (AGREE II) to eval-
uate the quality of the guidelines. In the case of disagreement the results were discussed with experts in obstetrics and gynecology.
Results: Sixteen clinical guidelines were included in this study. The study years ranged from 2004-2016. Average scores from five
domains were 65.62%, 62.15%, 46.55%, 91.15%, and 41.01%. The data distribution in the sixth domain was abnormal. One guideline
included “strongly recommended,” 13 guidelines included “revise and improve the recommendation,” and 2 guidelines included “not
recommended.” Sixteen guidelines involved diagnoses of infertility, metabolic and cardiovascular diseases, health problems, and long-
term complications. Conclusion: It has been suggested that an evidence-based medical approach be used to develop clinical guidelines.
The quality of guidelines from China should help to develop and improve high-quality care and shorten the gap in the international

development.
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Introduction

Polycystic ovary syndrome (PCOS) is a widespread en-
docrine and metabolic disorder that affects puberty, child-
bearing age, and persists lifelong. The clinical manifesta-
tions of PCOS include hirsutism, acne, abnormal menstru-
ation, infertility, hyperandrogenism, and polycystic ovary
manifestations. At the same time, the following metabolic
abnormalities can appear: (1) obesity; (2) insulin resis-
tance; and (3) dyslipidemia. The etiology of PCOS has not
been fully defined. It is a multifactorial disorder character-
ized by genetic, metabolic, endocrine, and environmental
abnormalities [1]. A retrospective analysis of the diagno-
sis and management of PCOS showed that the treatment of
patients with PCOS vary, treatment reflects the consensus
view [2]. Some countries are constantly improving PCOS
treatment guidelines and management [3]. Over the past 30
years, some international organizations and countries have
formulated clinical guidelines to provide guidance to clini-
cians who diagnose and manage patients with PCOS.

Vlayen et al. [4] searched the clinical guidelines eval-
uation tool and identified 24 evaluation tools in the Med-
line, Embase, and Cinahl databases in which AGREE was
the only validated assessment method. The AGREE Next
Steps Society released AGREEII in 2009. AGREEII con-
sists of 6 areas with 23 specific and 2 overall evaluation
items. The recommended assessment guidelines should be
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reviewed by at least 2, but preferably 4 people. Each item
has a score of 1-7. The first point represents that the guide-
line does not conform to the item completely. The sev-
enth point represents a guideline that is in full compliance
with the item; points 2—6 represent various levels of con-
formity/compliance with the stated item. AGREEII is the
most comprehensive evaluation tool that has been validated
[5].

In this study AGREEII was used to appraise the formula-
tion and reporting quality of PCOS guidelines at home and
abroad and to provide references for PCOS clinical diagno-
sis and guideline development.

Materials and Methods

To have PCOS treatment guidelines published at home
and abroad in Chinese and English, the following types of
articles were excluded: (1) guidelines for assisted repro-
duction; (2) comprehensive guideline referring to PCOS,;
and (3) articles in which old guidelines have been re-
placed/updated.

Guidelines were electronically retrieved from databases,
including Medline, EMBASE, Cochrane Library, CBM,
CNKI, and VIP; the retrieval time span extended to Decem-
ber 2016. The retrieval keywords, polycystic ovary syn-
drome, guidelines, consensus, recommendations, and state-
ments, were used.

(https://creativecommons.org/licenses/by/4.0/).
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Table 1. — The main characteristics of the included 16 guidelines.
Number Published Organization CounFry or No. of No. of Page
time region authors references
1 2004 Rotterdam ESHRE/ASRM-Sponsored PCOS consensus workshop group [6]  Europe/U.S.A 33 95 7
2 2005 American Association of Clinical Endocrinologists (AACE) [7] U.S.A. 8 64 9
3 2006 The Androgen Excess and PCOS Society (AE-PCOS) [8] U.S.A. 11 97 9
4 2007 The Androgen Excess and PCOS Society (AE-PCOS)[9] U.S.A. 6 78 11
5 2007 The Chinese Medical Association Branch of Obstetrics and Gynecology [10] China 1 11 3
6 2008 European Society of Human Reproduction and Embryology/ American Society Europe /U.S.A 31 166 16
for Reproductive Medicine (ESHRE/ ASRM) [11]
7 2009 The Androgen Excess and PCOS Society (AE-PCOS) [12] U.S.A. 11 303 33
8 2010 Society of Obstetricians and Gynaecologists of Canada (SOGC) [13] Canada 11 69 8
9 2010 The Androgen Excess and PCOS Society (AE-PCOS) [14] US.A. 10 139 12
10 2011  Polycystic Ovary Syndrome Association of Australia (POSAA) [15] Australia 111 331 126
11 2011 The Androgen Excess and PCOS Society (AE-PCOS) [16] US.A. 11 204 25
12 2012  European Society of Human Reproduction and Embryology/ American Society Europe/U.S.A 14 301 11
for Reproductive Medicine (ESHRE/ ASRM) [17]

13 2013  The Endocrine Society (TES) [18] US.A. 7 296 29
14 2014 Royal College of Obstetricians and Gynaecologists (RCOG) [19] United Kingdom 19 94 15
15 2014  European Society of Endocrinology (ESE) [20] Europe 11 285 29
16 2016 Reproductive Endocrinology Group, Chinese Maternal & Child Health Industry China 13 14 4

Association, National Association of Health Industry & Enterprise Management

(21]

AGREEII was used to evaluate the quality of the guide-
lines. All of the guidelines were independently evaluated
by two researchers (Jingjing Dun and Jinbang Xu), dis-
cussed, and in the case of disagreement, decided upon by an
obstetrics and gynecology specialist (Xiaoyun Wang).The
two researchers read the user’s manual carefully and con-
sulted the AGREE website to complete online training. The
AGREEII evaluation tool is divided into 6 domains (scope
and purpose, stakeholder involvement, rigor of develop-
ment, clarity of presentation, applicability, and editorial in-
dependence) and consists of 23 items. Each AGREEII item
and two overall evaluation items are divided according to
a score from 1-7, in which 1 represents strongly disagree
and 7 represents strongly agree. Two researchers scored
each item and an expert calculated each domain score sum
and standard for the highest percentage score using the fol-
lowing equation: score = (actual score minimum possible
score) / (maximum possible score minimum possible score)
x 100%. The guidelines are divided into 3 levels: (1)
“Strongly recommend for use in practice” in which 6 do-
main scores are > 60%; (2) “Recommended for use with
some modification,” in which the number > 30% is > 3,
but has the domain < 60%; or (3) “Not recommended for
use in practice,” in which the number < 30% is > 3.

Results

A total of 1297 articles were screened according to the
search strategy by reading the title, abstract, and full text;
1281 were removed and 16 were included in our PCOS
clinical guidelines. Additional details are shown in Fig-
ure 1. In 16 guidelines, the European Society of Human

Reproduction and Embryology and the American Society
for Reproductive Medicine that developed the Rotterdam
standard, had formulated two guidelines on women’s health
and infertility. The Androgen Excess Society (AES) de-
veloped the AES standard that formulated three guidelines
for glucose intolerance, cardiovascular disease risk, and hir-
sutism. The American Association of Clinical Endocrinol-
ogists, The Endocrine Society, the European Society of the
Endocrinology Royal College of Obstetricians and Gynae-
cologists, the Society of Obstetricians and Gynaecologists
of Canada, and the Polycystic Ovary Syndrome Associa-
tion of Australia (POSAA) each developed one guideline,
and the other two guidelines were formulated by the Chi-
nese. The span of the search ranged from 2004-2016. Seven
guidelines were from the United States (US), one was from
Britain, one was from Australia, one was from Canada, two
were from China, one was from Europe, and three were
from Europe and America. The number of authors ranged
from 1-112, and the number of references ranged from 11-
331. The number of pages ranged from 3-126, and there
were 9 evidence-based guidelines. Evidence-based guide-
lines included 3, 4, 7, 8, 9, 10, 11, 13, and 14. Additional
details are shown in Table 1.

The scores of 16 guidelines are shown in Table 3, and the
distribution of the data of the sixth domain was abnormal.
The top 3 domains and the average score > 60% included
clarity of presentation, scope and purpose, and stakeholder
involvement. Additional details are shown in Table 2.

One guideline had 6 domains > 60% that included
“strongly recommended” (from Australia). The scores of
the domains of 13 guidelines that were concentrated around
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Table 2. — Scores of 16 guidelines in six domains.

Number Scope and purpose Stakeholder involvement Rigor of development Clarity and presentation Applicability Editorial independence

1 47.22 66.67 37.5 100 62.5 0

2 47.22 63.89 23.96 91.67 33.33 0

3 77.78 58.33 59.37 91.67 29.17 0

4 77.78 58.33 58.33 100 29.17 0

5 38.89 27.78 21.87 80.56 20.83 0

6 44.44 66.67 32.29 91.67 47.92 0

7 77.78 66.67 63.54 94.44 47.92 0

8 88.89 66.67 59.37 97.22 54.17 0

9 77.78 66.67 59.37 88.89 29.17 0
10 100 94.44 88.54 94.44 75 83.33
11 55.55 63.89 51.04 91.67 56.25 0
12 47.22 63.89 30.21 91.67 27.08 0
13 72.22 66.67 45.83 100 43.75 0
14 72.22 66.67 52.08 86.11 20.83 0
15 77.77 63.89 33.33 80.56 50 41.67
16 47.22 33.33 28.12 77.78 29.16 0
Total 65.62 = 18.56 62.15 £+ 14.69 46.55+18.11 91.15+6.97 41.01 +15.99 0(0,83.33)

30% ~ 60% included “revise and improve the recommen-
dation” with 7 from the US, 3 from Europe and America,
1 from the UK, 1 from Europe, and 1 from Canada. The
scores of most domains in the 2 guidelines that were < 30%
were not recommended (from China). Additional scores are
shown in Table 3.

The average score was 65.62% and included 3 items.
The guideline of number 10 achieved 100%, which fully
covered the above 3 items. This guideline also used rele-
vant evidence-based parameters and had invited guidance
specialists who used the AGREEII evaluation tool, which
scored 100% in this domain and was consistent with the
scores of our researchers. Other guidelines on the three
items were not comprehensive.

The average score was 62.15% and included 3 items.
The highest score among the guidelines was number 10,
which received a 94.44% and their own score was 91.67%.
There were 112 participants (including 37 people from
membership of the PCOS Australia Alliance and 74 peo-
ple from membership of guideline development commit-
tees and other related fields). Patient and audience views
were collected, and the target users of the guideline were
explained. The average scores of other guidelines were
around 60% with a range of authors from 6-33. Points were
lost on the collection of the views of the patients and au-
dience, while guideline 5 listed one author with the lowest
score.

The average score was 46.55% and included 8 items.
Guidelines 3, 4, 7, 8, 9, 10, 11, 13, and 14 used the sys-
tematic methods to retrieve evidence, while most guidelines
used the Rotterdam, NIH, and/or the AES standards or re-
ferred to the Rotterdam and NIH standards. Guidelines 2,
12, and 16 did not use explicit criteria. Guidelines 4 and
10 were reviewed by external experts prior to release. Only
guideline 10 showed the steps for updating the guidelines,

and none of the other guidelines had been sent to an external
reviewer and did not mention updating steps.

The average score was 91.15% with an average score of
the highest in the 6 areas and included 3 items. The recom-
mendations of each guideline that were specific and listed
different options were considered primary and secondary.

The average score was 41.01% and included 4 items.
Guideline 7 provided the definition tool and the final
appendix of guideline 10 included a questionnaire and
evidence-based guideline development pathways. Guide-
lines 11 and 15 provided flow charts, whereas other guide-
lines lacked the application tools. Guidelines 1, 6, 8, 10,
11, 13, and 15 explained the cost of expenditure that other
guidelines did not specify. All guidelines provided criteria
for evaluation.

The distributions of the data of the domain were abnor-
mal, with 14 guidelines scoring 0; 2 items were included
in this field. Guideline 10 pointed out the independence
of the guideline editors, which was not mentioned in other
guidelines. Guidelines 10 and 15 described no conflicts of
interest among members, while other guidelines were not
mentioned.

Guideline 10, which was developed by POSAA, had the
highest score. Each domain > 60% was noted as “strongly
recommended.” Relevant evidence-based parameters and
guidance specialists using the AGREEII evaluation tool
were included. The score of each domain was similar to
the present evaluation, but this guideline did not have much
clinical application, and this study recommended clinical
applications. Scores < 30% in 13 guidelines were < 2
and consisted of “revise and improve the recommendation”.
Two domains with low scores included applicability and
editorial independence. Most guidelines lacked the appli-
cation of tools for supporting the guidelines and did not
explain the independence of the guidelines editors. Three
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1275  citations collected through
database searching
477, Medline
582. EMBASE
T 22 citations collected through
77 CNKI other sources
60. CBM
A 4

35 citations 1dentified by reviewing
title and abstract ¢ 1262 duplicate
citations eliminated )

16 citations eliminated which only

h J

19 citations identified by reviewing full

text

Y

mentioned PCOS

2 citations eliminated which

16 puidelines were finally identified

Figure 1. — The flow chart of literature retrieval.

or four domains of the second guideline were < 30% and
included “not recommended” (from Chinese reviewers).
Guideline 5 only had 1 author and received a low score in
domains 3, 5, and 6.

The guidelines for the diagnosis were 1, 3, 5, 7, 11,
13, and 16. Guideline 1 was based on the Rotterdam di-
agnostic criteria, which consisted of several extensively
used parameters: (1) rare ovulation or anovulation; (2)
the clinical manifestations of hyperandrogenism, and/or hy-
perandrogenemia; (3) polycystic ovaries; and (4) two of
three items can be diagnosed. Guidelines 3 and 7 fol-
lowed AES standards. Based on the Rotterdam diagnos-
tic criteria, AES standards emphasized the importance of
hyperandrogenism. Guidelines 5 and 13 referred to the

Y

were replaced by new puidelines
1 citations eliminated which

was a clinical review

Rotterdam diagnostic criteria. The diagnosis of PCOS of
guideline 11 included hirsutism and/or elevated free testos-
terone and rare ovulation and/or polycystic ovarian changes
and excluded atypical congenital adrenal hyperplasia (NC-
CAH). The contents mainly involved infertility, metabolic
diseases, cardiovascular diseases, youth PCOS, pregnancy
outcomes, psychological problems, cancer, and long-term
complications.

In the treatment of infertility, guideline 6 recommended
clomiphene citrate for first-line intervention, exogenous go-
nadotropin or laparoscopic ovarian surgery for second-line
intervention, and in vitro fertilization for third-line inter-
vention. Guideline 8 presents the following recommen-
dations for ovulation induction: (1) diet, exercise, and
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Table 3. — Numbers of score > 60%, < 30%, and overall assessments.

score > 60%

Numb
umber Numbers of domain

score< 30%
Numbers of domain

Overall assessments
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Recommend with modification
Recommend with modification
Recommend with modification
Recommend with modification
Not recommend
Recommend with modification
Recommend with modification
Recommend with modification
Recommend with modification
Strongly recommend
Recommend with modification
Recommend with modification
Recommend with modification
Recommend with modification
Recommend with modification
Not recommend

lifestyle adjustments were first choices for obese PCOS pa-
tients who had recovered ovulation and were able to be-
come pregnant; (2) clomiphene citrate was the first-line
treatment for ovulation induction; (3) metformin combined
with clomiphene could improve the ovulation and preg-
nancy rates, but could not improve the live birth rate; (4) go-
nadotropin was the second-line treatment for anovulation;
(5) laparoscopic surgery could be applied to PCOS patients
who demonstrated clomiphene citrate resistance; and (6) if
gonadal hormone therapy was ineffective, in vitro fertiliza-
tion was indicated if available. Guideline 14 recommended
ovarian electrocautery as an approach to ovulation induc-
tion.

With respect to metabolism, diabetes, and cardiovascu-
lar disease, guideline 2 indicated that PCOS was an impor-
tant risk factor for diabetes. PCOS patients > 30 years of
age required diabetes screening. PCOS patients were more
likely to have cardiovascular risk factors, such as hyperlipi-
demia, hypertension, atherosclerosis, and endothelial dys-
function. On the basis of glucose tolerance testing, guide-
line 4 recommended that PCOS patients should have a glu-
cose tolerance screening test, and patients with normal glu-
cose tolerance should be reviewed at least once every 2
years; if it was found that the risk factors increased, the fre-
quency of follow-ups for patients with abnormal glucose
tolerance should be reviewed annually. Guideline 9 pro-
posed obesity, smoking, dyslipidemia, hypertension, im-
paired glucose tolerance, and subclinical vascular disease as
risk factors for cardiovascular disease, and metabolic syn-
drome and/or type 2 diabetes were high risk factors for car-
diovascular disease. For the prevention of PCOS in women,
body mass index (BMI), waist circumference, blood lipids,
and glucose levels should be monitored, and obese patients
with PCOS should have a glucose tolerance test. With re-
spect to women’s health, guideline 12 described irregular

menstruation, increased metabolic risk, and menstrual dis-
order as more serious with a more obvious PCOS pheno-
type; not all PCOS phenotypes have metabolic risk. The
metabolic risk of hyperandrogenism and oligomenorrhea
was the highest. PCOS was the main risk for impaired glu-
cose tolerance and type 2 diabetes. Obesity could aggravate
the development of diabetes. Dyslipidemia, abnormal glu-
cose tolerance, and type 2 diabetes were more common in
PCOS patients; the risk of cardiovascular disease increased
at any age in patients with PCOS. PCOS was prevalent in
patients with elevated triglycerides, and high levels of low-
and high-density lipoprotein changes. The risk of cardio-
vascular disease increased the risks for depression and anxi-
ety. Endothelial dysfunction was related to abdominal obe-
sity and insulin resistance. Guideline 14 proposed PCOS
patients who were overweight and > 40 years or had a fam-
ily history of diabetes or had gestational diabetes should be
screened for type 2 diabetes. PCOS patients with snoring
and daytime fatigue and/or sleepiness were at risk for sleep
apnea. All PCOS patients should be evaluated for cardio-
vascular risk. For treatment, guidelines 2, 4, 9, and 14 rec-
ommended lifestyle changes, which included diet, exercise,
and weight loss as the first type of treatment intervention for
PCOS. Insulin sensitizers were used as glucose intolerance
and diabetes drug treatments. Hypertension needed routine
treatment, and dyslipidemia was treated with lipid-lowering
therapies. Guideline 14 recommended that the body mass
index should be < 35 kg/m?. It was recommended that pa-
tients > 40 kg/m? and at high risk for obesity should un-
dergo bariatric surgery.

Guideline 12 proposed that a diagnosis of adolescent
PCOS should be different from women of reproductive age,
and clinicians should identify obesity, hirsutism, menstrual
irregularities, and other risks to avoid overdiagnosis. Ado-
lescent PCOS characterized by obesity, hirsutism, and men-
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strual irregularities should be treated. Guideline 13 pro-
posed clinical or biochemical hyperandrogenism (exclud-
ing other diseases) in the continued existence of oligomen-
orrhea as the basis for young PCOS diagnosis. Ovarian
anovulation or polycystic change was not enough for the
diagnosis of PCOS as ovulation may return to normal in
the reproductive stage. Oral contraceptives were first-line
treatment for adolescent PCOS. Lifestyle adjustments were
the first-line treatment for overweight and obese patients.
Metformin was recommended for patients with impaired
glucose tolerance or metabolic syndrome.

Guideline 12 proposed that there was an increase in ad-
verse pregnancy outcomes in PCOS patients. These risks
increased in obesity and insulin resistance, and the risk
of hypertension and diabetes increased during pregnancy.
There was no evidence that taking metformin before or
during pregnancy increased the birth rate or reduced preg-
nancy complications. Guideline 13 maintained that risk
of pregnancy complications, including gestational diabetes,
preterm delivery, and preeclampsia, increase and recom-
mended by assessment of BMI and blood pressure, and a
glucose tolerance test. Guideline 14 suggested that PCOS
patients should be screened for diabetes at 2428 weeks of
pregnancy.

Guideline 12 stated that there was an increase in psycho-
logical problems in PCOS patients. Guideline 14 suggested
that PCOS should be considered in patients with psycho-
logical problems and that anxiety and/or depression should
be used as a routine screening tool. Guideline 15 pointed
out that PCOS should be considered in patients with psy-
chological problems and quality of life as assessed by the
HADS questionnaire, Rosenberg’s Self-Esteem Scale, and
the Beck Anxiety Inventory. The Beck Depression, Inven-
tory and Symptom Checklist 90 were chosen and used for
assessments according to recommendations by experts in
different areas of research.

Guideline 12 presented some data that confirmed that
PC patients are 2.7 times more likely to develop endome-
trial cancer. Limited data do not support an increased risk
of PCOS ovarian and breast cancers. Guideline 14 consid-
ered that the risk of endometrial hyperplasia and endome-
trial cancer in patients with oligomenorrhea or amenorrhea
was increased and should be treated with withdrawal bleed-
ing every 3-4 months.

Discussion

Clinical guidelines were widely used and were of far-
reaching significance for clinical practice. They were used
to guide clinicians in diagnosis and treatment and stan-
dardized medical activities. This study included 16 clin-
ical PCOS guidelines of PCOS that were mainly from the
US, Britain, Europe, Canada, Australia, and China and have
been published in the last 10 years. One guideline included
“strongly recommended,” 13 guidelines included “revise
and improve the recommendation,” and 2 guidelines in-
cluded “not recommended.” The POSAA guidelines for

evidence-based guidelines have high scores in all areas that
were highly recommended. The guidelines had been evalu-
ated with AGREEII and were consistent with the scores in
this study, but there was less clinical application. The Rot-
terdam diagnostic and AES standard were more applied in
clinical settings with emphasis on the Rotterdam diagnostic
standards, but the scoring was not the highest in all areas.
The two guidelines from China, which included “not rec-
ommended,” scored low in the domains of rigor of devel-
opment, applicability, and editorial independence. In the
domain of editorial independence, and with the exception
of two guidelines, none of the other guidelines mentioned
these parameters and received 0 points in this field.

PCOS patients in China are increasing. China’s PCOS
guidelines need to improve quality, learn from international
experience, and establish relevant professional organiza-
tions to develop high-quality, evidence-based guidelines
based on foreign and domestic clinical guidelines. This will
help breach the gap with the international development in
which to conduct clinical diagnosis and treatment activities.
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