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Obesity contributes more to increasing ApoB/ApoAl ratio than
hyperandrogenism in PCOS women aged 20-38 years in China
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Abstract. We investigated the association between the apolipo-
protein B (ApoB)/apolipoprotein Al (ApoAl) ratio and insulin
resistance (IR), metabolic syndrome (MS) and its components
in Chinese polycystic ovary syndrome (PCOS) adults. We also
examined whether hyperandrogenism is involved in obesity-
related metabolic abnormalities in a cohort of patients. A
clinical cross-sectional study consisting of 532 Chinese PCOS
adults aged 20-38 years was designed. Each subject underwent
a physical examination and laboratory evaluation. We found
that the ApoB/ApoAl ratio was significantly higher in patients
with MS compared to those without MS. This test provided
83.6% sensitivity and 67.6% specificity with a threshold value
of 0.60 in MS. The ApoB/ApoAl ratio increased significantly
as the number of MS components increased. After adjusting
for age, the patients with MS or IR were more likely to be
in the high ApoB/ApoAl group, and the ApoB/ApoAl ratio
was associated significantly with each of the MS components,
high free testosterone (FT), and high free androgen index
(FAI). After adjusting for age and body mass index (BMI),
the association persisted for all factors excluding high blood
pressure (BP), high fasting plasma glucose (FPG), high FT,
and high FAI. Therefore, the ApoB/ApoAl ratio was strongly
associated with IR, MS and its components, high FT, and high
FAI A high ApoB/ApoAl ratio appears to be a good predic-
tive marker of MS in Chinese PCOS adults. Obesity, especially
central obesity, contributes more to increasing ApoB/ApoAl
ratio than increased BP, FPG, FT and FAI in this cohort of
PCOS patients.
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Introduction

Apolipoprotein B (ApoB) is the total amount of potentially
atherogenic circulating compounds, including low-density
lipoproteins (LDLs). ApoB is easily oxidized, induces an
inflammatory reaction and leads to the formation of plaques
in the arterial wall. Apolipoprotein Al (ApoAl) is the major
component of high-density lipoprotein (HDL) particles and
plays a prominent role in the reverse transportation of choles-
terol, as well as some anti-inflammatory and antioxidant
processes. Therefore, the ApoB/ApoAl ratio reflects the status
of pro- and anti-atherogenic lipoproteins and may serve as
a good marker for assessing cardiovascular disease (CVD)
risk (1-3).

The polycystic ovary syndrome (PCOS), which is charac-
terized by chronic ovulatory dysfunction, hyperandrogenism,
polycystic ovary morphology, obesity, and insulin resis-
tance (IR), is a common endocrine disorder affecting 5-10% of
women of reproductive age (4). Patients with PCOS are at an
increased risk of developing metabolic syndrome (MS) (5). MS
is a cluster of metabolic abnormalities that place individuals at
increased risk of CVD and is associated with IR.

Results from previous studies indicated that the
ApoB/ApoAl ratio is superior to any traditional cholesterol
ratios, lipids and lipoproteins for the purpose of predicting
CVD in populations of different races, gender and ages (6-8).
However, to the best of our knowledge, studies on the use of
ApoB/ApoAl ratio in PCOS women are limited. Yin et al
reported that the ApoB/ApoAl ratio was a good predictive
marker of MS and that the free androgen index (FAI) could
be involved in obesity-related metabolic abnormalities in
Chinese female adolescents with PCOS (9). However, it is
unclear whether the results are similar in PCOS adults in
China. Therefore, the aim of this study was to assess the
association between the ApoB/ApoAl ratio and IR, MS and
its components in Chinese PCOS adults. We also wanted to
investigate whether hyperandrogenism is involved in obesity-
related metabolic abnormalities in this cohort of patients.

Patients and methods
Patient selection. A total of 532 PCOS patients, between the

ages of 20 and 38 years, with complete medical records were
recruited from the Gynecological Outpatient Department of
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Xuzhou Central Hospital Affiliated to Southeast University
from August 2009 to April 2015. Any medications known to
affect sex hormones and glucose or lipid metabolism, with the
exception of oral contraceptives, were discontinued for at least
1 month to 3 months before the study. None of the patients used
any hypolipidemic or anti-hypertensive drugs. The study was
approved by the Institutional Review Board of Xuzhou Central
Hospital. Informed consent was obtained from each patient.

PCOS diagnosis. PCOS patients were diagnosed according to
the Rotterdam criteria (10) which required the meeting of at
least two out of the following three criteria: i) Oligo- and/or
anovulation (i.e., <8 menstrual periods in a year or menstrual
cycles >35 days in length) (11); ii) clinical hyperandrogenism
[i.e., acne or modified Ferriman-Gallwey scores =8 (12)] or
biochemical hyperandrogenism (i.e., serum total testosterone
(TT) =2.6 nmol/l, free testosterone (FT) =6.0 pg/ml, TT and
FT normal values were determined by the Clinical Laboratory
of the Gynecology Department at Xuzhou Central Hospital);
and iii) ultrasonographic findings of ovarian polycystic
morphology (i.e., presence of =12 follicles in each ovary
measuring 2-9 mm in diameter) and exclusion of related
disorders such as hypothyroidism, hyperprolactinemia, and
adrenal hyperplasia by both physical examination and lab tests
for thyroid stimulating hormone (TSH), prolactin (PRL), and
serum 17a-hydroxyprogesterone (17a-OHP).

Patients were diagnosed with MS based on International
Diabetes Federation (IDF) criteria for MS (13). The guideline
for MS diagnosis included the presence of central obesity
[waist circumference (WC), =80 cm] plus two or more of
the following four factors: i) Increased concentration of
triglycerides (TG): =1.7 mmol/l; ii) reduced concentration
of HDL cholesterol (HDL-c) <1.29 mmol/I; iii) raised blood
pressure (BP): systolic BP (SBP) =130 mmHg or diastolic
BP (DBP) =85 mmHg or treatment of previously diagnosed
hypertension (HBP); and iv) increased fasting plasma
glucose (FPG) level =5.6 mmol/l or previously diagnosed
type 2 diabetes mellitus (T2DM).

Study protocol. All the PCOS patients underwent anthropo-
metric measurements including weight, height, waist and hip
circumferences, BP, modified Ferriman-Gallwey scores, and
acne scores. Ferriman-Gallwey scores were assessed by at
least two observers. Body weight, height, and waist and hip
circumferences were measured based on methods recom-
mended by the World Health Organization (14). Body mass
index (BMI) was calculated as weight (kg)/height (m?).
Fasting blood samples were obtained from PCOS
patients starting from the first to fifth day of the menstrual
period/withdrawal bleed in order to measure PRL and
TT by the chemiluminescence immunoassays (Beckman
Coulter, Fullerton, CA, USA). FT, sex hormone-binding
globulin (SHBG), dehydroepiandrosterone sulfate (DHEAS),
and 17a-OHP were measured by Access 2 ELISA (Beckman
Coulter). TSH was measured using a chemiluminescence
immunometric assay (Immulite 2000 Analyzer; CPC,
Los Angeles, CA, USA). The FAI, a parameter of bioavailable
testosterone, was calculated from TT and SHBG as follows:
FAI = [TT (nmol/l) x 100/SHBG (nmol/l)]. Fasting venous
blood samples were also used to measure the levels of high
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FPG, insulin, total cholesterol (CHOL), TG, HDL-c and LDL
cholesterol (LDL-c). Plasma glucose was measured by the
glucose oxidase method (Hitachi 7600; Hitachi, Tokyo, Japan)
and plasma insulin was measured using a chemiluminescence
immunometric assay and commercial kit (Immulite 2000
Analyzer; CPC). CHOL, HDL-c, LDL-c and TG were
measured using an enzymatic calorimetric method with the
7600 autoanalyzer (Hitachi 7600). ApoB and ApoAl were
measured by the immunoturbidimetric method (Hitachi 7600).
Insulin sensitivity was estimated by the homeostasis model
assessment (HOMA-IR): [fasting insulin (mU/l) x FPG
(mmol/1)]/22.5, and IR was defined as HOMA-IR >2.14 (15).
The high ApoB/ApoAl, high FT and high FAI groups were
defined as the 75th of the ApoB/ApoAl ratio (=0.68), FT levels
(=4.86) and FAI levels (=7.38), respectively, and the remaining
three quartiles were merged into the low ApoB/ApoAl, low
FT and low FAI groups, respectively.

Statistical analysis. The data were analyzed using the statis-
tical software SPSS version 13.0 for Windows (SPSS, Inc.,
Chicago, IL, USA). We assessed the normality of the distribu-
tion of all continuous variables using the Kolmogorov-Smirnov
test. Since the data were not normally distributed, continuous
variables were presented as median values with an interquar-
tile range (25-75th percentile), and categorical variables were
described as a percentage. Differences in medians between
groups were determined by the Mann-Whitney U test. For
categorical variables, the Pearson y* test was used to analyze
the differences between groups. Receiver operating character-
istic (ROC) curve analysis was used to evaluate the predictive
value for the ApoB/ApoAl ratio to predict MS. The associa-
tion between the ApoB/ApoAl ratio and characteristics of the
study population were tested by Spearman's rank correlations
analysis. Adjusted binary logistic regression analysis was
used to estimate whether the patients with the IR, MS and its
components, high FT and high FAI were at a risk of being in
the high ApoB/ApoAl group. P<0.05 (two-tailed) was consid-
ered statistically significant.

Results

General characteristics and ROC curve.Of all the 532 subjects,
73 subjects met the criteria for the diagnosis of MS. The cohort
included 19 subjects with T2DM and 84 subjects with hyper-
tension. There were no statistically significant differences with
regards to the levels of TT and DHEAS between the PCOS
patients in the high and low ApoB/ApoAl groups. The mean
age, WC, SBP, DBP, FPG, CHOL, TG, LDL-c, HOMA-IR, FT
and FAI levels were higher and HDL-c and SHBG levels were
lower in the high ApoB/ApoAl group when compared to the
low ApoB/ApoAl group. Similar results were obtained when
the parameters were detected between the PCOS patients
without and with MS. The percentage of patients who met the
criteria for T2DM, HBP, IR, and MS were significantly greater
in the high ApoB/ApoAl group than in the low ApoB/ApoAl
group (Table I).

The ApoB/ApoAl ratio provided 83.6% sensitivity and
67.6% specificity with a threshold value of 0.60 in MS, the
area under the ROC curve was 0.823 (95% CI1=0.778-0.869),
and the Youden index was 0.51 (Fig. 1).
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Table I. General characteristics of PCOS patients.

Low ApoB/Apol High ApoB/ApoAl Without MS With MS
Characteristics (n=399) (n=133) (n=459) (n=73)
Age (years) 26 (22-29) 27 (25-30) 26.0 (22.0-29.0)° 29.0 (25.3-30.8)
BMI (kg/m?) 20.96 (19.04-23.88)" 25.30 (21.76-28.08) 21.1 (19.1-23.5)° 28.0 (26.0-30.5)
WC (cm) 73 (67-79)* 82 (74-90) 73.0 (68.0-78.0)° 88.8 (86.0-97.8)
SBP (mmHg) 111 (104-120) 117 (105-124) 110 (101-120)° 125 (119-133)
DBP (mmHg) 72.0 (68.0-78.5)" 78 (70-82) 70 (68-78)° 81 (75-87)
FPG (mmol/l) 50 4.7-5.3) 5.1 (4.9-5.6) 5.0 (4.7-5.3)° 5.6 (5.0-6.0)
CHOL (mmol/l) 4.74 (4.30-5.31) 5.27 (4.63-591) 479 (4.36-5.37)"° 5.31 (4.66-6.07)
TG (mmol/l) 0.97 (0.73-1.32) 1.59 (1.13-2.18) 1.03 (0.74-1.35) 2.14 (1.52-3.03)

HDL-c (mmol/l)
LDL-c (mmol/l)
APOB/APOAL1 ratio

TT (nmol/l) 2.27 (1.68-2.94)
SHBG (nmol/l) 58.83 (35.93-89.84)"
FT (pg/ml) 2.88 (1.89-4.59)°

DHEAS (ng/ml)
FAI

1.62 (1.41-1.85)*
2.67 (2.26-3.17)"

1637.5 (730.8-2849.7)

3.90 (2.30-6.39)

1.18 (1.05-1.37)
3.35(2.87-3.97)

2.28 (1.72-2.80)

37.85 (24.42-58.79)

3.35 (2.17-6.20)

1230.0 (774 .8-2106.0)

5.92(2.93-8.99)

HOMA-IR 151 (0.81-2.51)° 2.76 (1.69-4.28)
T2DM, n (%) 10 (2.51) 9 (0.24)
HBP, n (%) 49 (12.28)° 35(26.32)
MS, n (%) 25 (6.27)° 48 (30.09)
IR, n (%) 127 (31 .83)° 87 (65.41)

1.57 (1.36-1.80)°
2.81(2.35-3.34)°
0.51 (0.43-0.63)
2.29 (1.70-2.95)
56.9 (30.1-87.2)
2.87 (1.91-4.58)°
1607 (769-2835)
3.90 (2.31-6.19)°
1.58 (0.84-2.45)°

1.14 (1.03-1.27)
3.22 (2.78-3.95)
0.76 (0.63-0.93)
207 (1.67-2.72)
31.2 (19.9-44.6)
4.06 (2.52-6.87)
903 (720-2034)
7.54 (4.72-11.30)
3.71 (2.37-5.95)

Variables are expressed as median with (25-75th percentile). PCOS, polycystic ovary syndrome; BMI, body mass index; WC, waist circumfer-
ence; SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG, fasting plasma glucose; CHOL, total cholesterol; TG, triglycerides;
HDL-c, high-density lipoprotein cholesterol; LDL-c, low-density lipoprotein cholesterol; ApoB/ApoAl ratio, apolipoprotein B/apolipopro-
tein A1 ratio; TT, total testosterone; SHBG, sex hormone-binding globulin; FT, free testosterone; DHEAS, dehydroepiandrosterone sulfate;
FAL, free androgen index = (T x 100)/SHBG; HOMA-IR, homeostasis model assessment of insulin resistance; T2DM, type 2 diabetes mellitus;
HBP, hypertension; MS, metabolic syndrome; IR, insulin resistance. Mann-Whitney U test and Pearson y? test. *Low ApoB/ApoAl group

vs. high ApoB/APOA1 group P<0.05. "Without vs. with MS group P<0.05.

Spearman's correlations. Spearman's rank correlation
coefficients between the ApoB/ApoAl ratio and character-
istics of the study population are shown in Table II. There
was a statistically significant positive correlation between the
ApoB/ApoAl ratio and age, BMI, FT, FAI, WC, TG, FPG,
SBP and DBP, and a significant negative correlation of the
ApoB/ApoAl ratio with HDL-c. The strongest correlation
was found to be between the ApoB/ApoAl ratio and HDL-c
(r=-0.676), and the second strongest was between the ApoB/
ApoAl ratio and TG (r=0.446).

Median values and MS. More than half of the patients
(57.89%) had at least one component of MS, indicating
that MS components are quite prevalent in this popula-
tion. We analyzed the ApoB/ApoAl ratio in the groups
with different numbers of MS components and identified
that the median values of the ApoB/ApoAl ratio increased
significantly with the increasing number of MS components.
The data were analyzed after exclusion of HDL-c and TG;
however, the correlation between the median values of the
ApoB/ApoAl ratio and the number of MS components
remained (Tables IIT and IV).

ROC curve
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Figure 1. ROC curve for ApoB/ApoAl ratio to predict MS in Chinese PCOS
patients. ROC, receiver operating characteristic; ApoB, apolipoprotein B;
ApoAl, apolipoprotein Al; MS, metabolic syndrome; PCOS, polycystic
ovary syndrome.
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TableII. Spearman's rank correlations between the ApoB/ApoA1
ratio and characteristics of the study population.
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Table IV. Median ApoB/ApoA1 ratio of subjects with different
numbers of MS components after excluding lipid components.

Variables r P-value
Age 0.181 <0.001
BMI 0.439 <0.001
FT 0.179 <0.001
FAI 0217 <0.001
SBP 0.168 <0.001
DBP 0.231 <0.001
wC 0.408 <0.001
FPG 0.184 <0.001
TG 0.446 <0.001
HDL-c -0.676 <0.001

ApoB, apolipoprotein B; ApoAl, apolipoprotein Al; BMI, body
mass index; FT, free testosterone; FAI, free androgen
index = (T x 100)/SHBG; SBP, systolic blood pressure; DBP, dia-
stolic blood pressure; DBP, diastolic blood pressure; WC, waist
circumference; FPG, fasting plasma glucose; TG, triglycerides;
HDL-c, high-density lipoprotein cholesterol. P<0.001, Spearman's
rank correlation.

Table I1I. Median ApoB/ApoAl ratio of subjects with different
numbers of MS components.

No. of

components Case ApoB/ApoAl ratio
0 224 0.48 (0.40-0.56)
1 139 0.53 (0.44-0.65)
2 88 0.67 (0.56-0.80)
3 49 0.70 (0.60-0.90)
4 22 0.73 (0.61-0.86)
5 10 0.95 (0.66-1.23)

ApoB/ApoAl is expressed as the median with (25-75th percentile).
P<0.05, Mann-Whitney U test. ApoB, apolipoprotein B; ApoAl, apo-
lipoprotein A1; MS, metabolic syndrome.

Logistic regression. We applied adjusted logistic regression
models to determine the association between the ApoB/
ApoALl ratio and the individual components of MS, IR, FT
and FAI (Table V). After adjusting for age, patients with MS
and IR were 8.13- and 4.22-fold, respectively, more likely to be
in the high ApoB/ApoAl group. The ApoB/ApoAl ratio was
significantly associated with each of the MS components in the
following order of descending magnitude: low HDL-c [odds
ratio (OR)=9.89], high TG (OR=4.91), high WC (OR=4.50),
high BP (OR=2.36), and high FPG (OR=2.04). After adjusting
for both age and BMI,MS (OR=4.14),IR (OR=2 41),low HDL-c
(OR=7.29), high TG (OR=3.22) and high WC (OR=1.99) was
associated significantly with the ApoB/ApoAl ratio; however,
the association was not significant for high BP and high FPG.
Patients with high FT and high FAI were 1.85- and 2.39-fold

No. of

components Case ApoB/ApoAl ratio
0 290 0.50 (0.42-0.61)
1 157 0.60 (0.46-0.73)
2 63 0.64 (0.54-0.80)
3 22 0.74 (0.64-1.05)

ApoB/ApoAl ratio is expressed as median with (25-75th percen-
tile). (P<0.05, Mann-Whitney U test). ApoB, apolipoprotein B;
ApoAl, apolipoprotein Al; MS, metabolic syndrome.

respectively, more likely to be in the high ApoB/ApoAl group
after adjusting for age; the association was not significant
after adjusting for age and BMI together. All the parameters
provided similar OR values after adjusting for either BMI or
WC (data not shown).

Discussion

In this study, we demonstrated that the ApoB/ApoAl ratio was
significantly higher in patients with IR, and the association
between the ratio and HOMA-IR was independent of age and
obesity. Sung and Hwang (16), and Sierra-Johnson et al (17)
found that an increased ApoB and a decreased ApoB/ApoAl
ratio in normal, non-diabetic subjects may be related to IR
in American and Korean subjects, respectively; the results of
which were consistent with ours. To explain the association
between these two variables, Taghibiglou ef al (18), insisted
that IR and the hepatic over-production of VLDL-ApoB
were closely associated, which led to an increased activity of
protein tyrosine phosphatase 1B (PTP-1B). When combined
with a decreased activity of cysteine protease, which catalyzes
ApoB, this may ultimately increase the hepatic production of
VLDL-ApoB (19).

In our study, the ApoB/ApoAl ratio was associated with
MS in Chinese PCOS women aged 20-38 years. The patients
with MS have higher ApoB/ApoAl ratio than those without
MS. Compared to the low ApoB/ApoAl group, the high
ApoB/ApoAl group was more likely to have MS. There
have been few studies that have focused on the appropriate
cut-off values for MS diagnosis, especially in PCOS adults.
We provided the ROC curve of ApoB/ApoAl ratio for MS
in PCOS adults for the first time, and took the ApoB/ApoAl
ratio 0.60 as the cut-off point for MS (with sensitivity 83.6%,
specificity 67.6%, AUC=0.82, and Youden index 0.51).
Jing et al suggested that an apoB/apoAl ratio higher than 0.84
in women may be a promising and convenient marker of MS
(with sensitivity 65.8%, specificity 68.4%, AUC=0.73) (20). In
our study, however, the cut-off values were lower than those
reported in previous studies (20). The possible explanation
of the discrepancy may lie in the fact that the subjects of our
study were all PCOS patients. These results also suggest that a
high ApoB/ApoAl ratio is a good predictive marker of MS in
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Table V. Logistic regression between the ApoB/ApoA1 ratio and individual components of MS, IR, FT and FAI.
Age-adjusted Age- and BMI-adjusted

Parameters OR (95% CI) P-value OR (95% CI) P-value
HDL-c <1.29 mmol/l 9.89 (6.30-15.52) <0.05 7.29 (4.55-11.69) <0.05
TG =1.7 mmol/l 491 (3.13-7.71) <0.05 3.22(1.99-521) <0.05
WC >80 cm 4.50 (2.94-6.90) <0.05 1.99 (1.07-3.70) <0.05
FPG =5.6 mmol/l 2.04 (1.24-3.33) <0.05 1.38 (0.81-2.36) 0.238
BP =130/85 mmHg 2.36(1.44-3.88) <0.05 1.39(0.80-2.41) 0.238
MS 8.13 (4.70-14.05) <0.05 4.14 (2.23-7.69) <0.05
IR (HOMA index =2.14) 422 (2.78-641) <0.05 241 (1.49-3.89) <0.05
FT =24.86 pg/ml 1.85(1.17-2.92) <0.05 1.26 (0.76-2.08) 0.366
FAI =7.38 2.39 (1.50-3.82) <0.05 1.31(0.77-2.22) 0.320

P<0.05, adjusted binary logistic regression. ApoB, apolipoprotein B; ApoAl, apolipoprotein Al; MS, metabolic syndrome; IR, insulin resis-
tance; FT, free testosterone; FAI, free androgen index; OR, odds ratio; BMI, body mass index; HDL-c, high-density lipoprotein cholesterol;
TG, triglycerides; WC, waist circumference; FPG, fasting plasma glucose; BP, blood pressure.

Chinese PCOS adults, and the predictive value may be slightly
lower than it is in adolescent women with PCOS (9).

Moreover, the ApoB/ApoAl ratio was correlated with all
the MS components, especially with HDL-c. The median
values of the ApoB/ApoAl ratio increased as the number of
MS components in individual patients increased. Despite the
exclusion of TG and HDL-c, the correlation still existed, which
indicates that the association between the ApoB/ApoAl ratio
and MS is independent of lipid components.

We also found that MS and its components were quite
common in the Chinese PCOS patients (57.89%) in this
study. A few studies have described that the ApoB/ApoAl
ratio is related to MS and its components after adjusting
for age and gender together (21-24). Our results are in line
with the above studies. Nevertheless, none of these studies
included only PCOS adults. One study conducted on the
civilian population in the USA (mean age, 48 years) showed
that subjects with MS were 3.9-fold more likely to be in the
75th quartile of the ApoB/ApoAl ratio (23). The same study
also showed that lower HDL-c levels provided the highest
OR in the high ApoB/ApoAl group, which was consistent
with our results. Recently, Zhong et al found that the ApoB/
ApoAl ratio strongly associated with MS and its components
in the Chongqing urban Chinese population, and showed that
subjects with MS were 3.5-fold more likely to be in the 75th
quartile of the ApoB/ApoAl ratio (24). However, we found
that subjects with MS were 8.13-fold more likely to be in the
75th quartile of the ApoB/ApoAl ratio, which is more than
two times higher than the study mentioned above. These
result suggest that the ApoB/ApoAl ratio appears to be a
better predictive marker of MS in PCOS population than that
in the other populations.

The association between the ApoB/ApoAl ratio and each
of the MS components was independent of age; however, after
adjusting for either BMI or WC together with age, subjects
with high FPG and high BP were no longer more likely to
be in the high ApoB/ApoAl group. Our findings indicate

that BMI contributed more to the increasing ApoB/ApoAl
ratio than raised FPG and BP in our subjects. Moreover, WC
played a more important role than BMI in increasing the
ApoB/ApoAl ratio.

Hyperandrogenism affects lipid metabolism by the
induction of hepatic lipase activity, which is an enzyme that
plays a role in the catabolism of HDL particles (25,26). We
investigated the relationship between FT, FAI levels and
the ApoB/ApoAl ratio in PCOS patients. Both the high FT
group and the high FAI group have higher ApoB/ApoAl ratio,
and there was a statistically significant positive correlation
between the ApoB/ApoAl ratio and FT or FAI; however, the
association was no longer significant when we accounted for
obesity. Our findings indicate that obesity may contribute
more to increasing ApoB/ApoAl ratio than FT and FATI in this
cohort of PCOS patients, which is inconsistent with previous
findings (9). This finding suggests that different mechanisms
may be involved in assessing CVD risk between PCOS
adolescents and adults.

In conclusion, the ApoB/ApoAl ratio is strongly associated
with IR, MS and its components, high FT, and high FAI. A
high ApoB/ApoAl ratio is a valuable predictive marker of
MS in the Chinese PCOS adults, and appears to be a better
marker in PCOS patients than the other populations. Obesity,
especially central obesity, contributes more to increasing
ApoB/ApoAl ratio than raised BP, FPG, FT, and FAI in this
cohort of PCOS patients.

Despite these relevant findings, it is important to mention
the limitations of our study. The present study may be limited
by the fact that the cross-sectional study design did not iden-
tify the causal relationships between the ApoB/ApoAl ratio
and MS. We look forward to evaluating this issue in future.
In addition, all the subjects were from the Gynecological
Outpatient Department of Xuzhou Central Hospital, and only
included those with complete medical records which may not
be representative of the PCOS population in China, and may
have selection bias.
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