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Triglycerides to High-Density Lipoprotein Cholesterol
Ratio Can Predict Impaired Glucose Tolerance
in Young Women with Polycystic Ovary Syndrome

Do Kyeong Song, Hyejin Lee, Yeon-Ah Sung, and Jee-Young Oh
Department of Internal Medicine, Ewha Womans University School of Medicine, Seoul, Korea.

Purpose: The triglycerides to high-density lipoprotein cholesterol (TG/HDL-C) ratio could be related to insulin resistance (IR).
We previously reported that Korean women with polycystic ovary syndrome (PCOS) had a high prevalence of impaired glucose
tolerance (IGT). We aimed to determine the cutoff value of the TG/HDL-C ratio for predicting IR and to examine whether the TG/
HDL-C ratio is useful for identifying individuals at risk of IGT in young Korean women with PCOS.

Materials and Methods: We recruited 450 women with PCOS (2415 yrs) and performed a 75-g oral glucose tolerance test (OGTT).
IR was assessed by a homeostasis model assessment index over that of the 95th percentile of regular-cycling women who served
as the controls (n=450, 24+4 yrs).

Results: The cutoff value of the TG/HDL-C ratio for predicting IR was 2.5 in women with PCOS. Among the women with PCOS
who had normal fasting glucose (NFG), the prevalence of IGT was significantly higher in the women with PCOS who had a high
TG/HDL-C ratio compared with those with a low TG/HDL-C ratio (15.6% vs. 5.6%, p<0.05).

Conclusion: The cutoff value of the TG/HDL-C ratio for predicting IR was 2.5 in young Korean women with PCOS, and women
with NFG and a high TG/HDL-C ratio had a higher prevalence of IGT. Therefore, Korean women with PCOS with a TG/HDL-C

ratio >2.5 are recommended to be administered an OGTT to detect IGT even if they have NFG.
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INTRODUCTION

Polycystic ovary syndrome (PCOS), the most common endo-
crinological cause of infertility in women of reproductive age, is
characterized by ovulatory and menstrual dysfunction, hyper-
androgenism, and polycystic ovaries as well as by metabolic
abnormalities, such as type 2 diabetes mellitus (T2DM), hyper-
tension, and dyslipidemia." Insulin resistance (IR) has a key role
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in the pathogenesis of PCOS. Approximately 50% to 70% of
women with PCOS have IR. The risk of T2DM among women
with PCOS is 5 to 10-fold higher than that of healthy controls.?
Because of the high risk of impaired glucose tolerance (IGT)
and T2DM in PCOS, screening of women with PCOS to detect
abnormalities in glucose tolerance is recommended. Women
with PCOS have a significantly increased prevalence of IGT and
undiagnosed diabetes.’> We previously reported that the preva-
lence of IGT and/or impaired fasting glucose (IFG) and T2DM
was 17.0% and 1.0%, respectively, in young Korean women with
PCOS.* The routine use of an oral glucose tolerance test (OGTT)
is recommended for screening for IGT and T2DM in women
with PCOS.>® However, OGTT is time-consuming and labor in-
tensive because venous blood samples are required after an
overnight fasting and at 120 min after administration of a glu-
cose solution.

Women with PCOS have dyslipidemia with prevalence of up
to 70%.” Increased plasma levels of triglycerides (TG) and low
levels of high-density lipoprotein (HDL) cholesterol are charac-
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teristic metabolic abnormalities of insulin resistant individuals.?
The TG to HDL cholesterol (TG/HDL-C) ratio has been report-
ed to be related to IR and suggested as a surrogate marker.* "
Several studies suggested that the TG/HDL-C ratio was as ade-
quate as the occurrence of metabolic syndrome for identifying
insulin resistant individuals."*** A high TG/HDL-C ratio predis-
posed to diabetes mellitus (DM) in American Caucasian and
European populations.'* However, the relationship between the
TG/HDL-C ratio and IR differed by race/ethnicity and gender.'*"®

TG was suggested as a useful marker for IR in Korean women
with PCOS."® In Chinese women with PCOS, serum lipoprotein
ratios such as the TG/HDL-C ratio, total cholesterol to HDL
cholesterol ratio, and low-density lipoprotein cholesterol to HDL
cholesterol ratio were higher compared with those of the
healthy controls, and the TG/HDL-C ratio was significantly cor-
related with a homeostasis model assessment of insulin resis-
tance (HOMA-IR)."” Additionally, there was a significant corre-
lation between the TG/HDL-C ratio and IR in both men and
women in the general population.'** However, a cutoff value of
the TG/HDL-C ratio for predicting IR or metabolic disorders
has not been suggested in Korean women with PCOS.

The aim of this study was to determine the cutoff value of the
TG/HDL-C ratio for predicting IR and to examine whether the
TG/HDL-C ratio is useful for identifying individuals at risk of
IGT in young Korean women with PCOS.

MATERIALS AND METHODS

Study subjects
Between 2008 and 2010, we performed a survey of the health
and nutritional status of women under 40 years of age who
were residents of Seoul, Korea. Of 2950 women who voluntarily
participated in this study, who were recruited by newspaper
and online advertisements, we enrolled 450 premenopausal
women (24+5 years) with PCOS and 450 premenopausal
healthy women with regular menstrual cycles (24+4 years) as
controls. The diagnosis of PCOS was based on the National In-
stitute of Health criteria as follows: 1) amenorrhea or oligomen-
orrhea (<8 menstrual cycles per year) and 2) clinical or bio-
chemical hyperandrogenism.* Clinical hyperandrogenism was
defined as having hirsutism with a modified Ferriman-Gallwey
score of >8.* Biochemical hyperandrogenemia was defined as
having a total testosterone level or free testosterone level above
the 95th percentile for testosterone levels in healthy regular cy-
cling women. Patients with similar clinical presentations, such
as congenital adrenal hyperplasia, androgen-secreting tumors,
and Cushing’s syndrome, were excluded from the study. Sub-
jects were excluded if they had received any medication within
3 months of the evaluation or had used other drugs that could
affect sex hormone metabolism or insulin actions (Fig. 1).
Written informed consent was obtained from all individual
participants included in the study, and the Institutional Review
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Board of Ewha Womans University Mokdong Hospital approved
this study (187-30).

Methods

The height and weight were measured for all the subjects, and
the body mass index (BMI) was calculated as the weight (kg)/
height (m)* The waist circumference (WC) was measured in a
standing position midway between the lower costal margin and
the iliac crest. Blood pressure was calculated as the mean of two
manual sphygmomanometer readings with the patient in the
seated position. A single-frequency bioelectrical impedance
plethysmograph was used for estimating body fatmass (InBody
230, Biospace Industry, Seoul, Korea). Standard electrocardio-
graphic electrodes were placed on the hands and feet of the sub-
jects, and isopropyl alcohol was used to clean each electrode
attachment site. The subject’s legs were parted, and the arms
were adducted by approximately 30° to prevent skin-to-skin
contact. The percentage of fat was defined as the total mass of
fat divided by the total body mass.

On the third day of the follicular phase of the menstrual cycle,
avenous blood sample was obtained from each subject after an
overnight fast of at least 8 h. In women with amenorrhea, the
blood samples were obtained on a random day. The total testos-
terone levels were measured via a chemiluminescent immuno-
assay method using a commercially available kit (Siemens,
New York, NY, USA), and the mean inter-assay and intra-assay
coefficient of variability (CV) was 4.4% and 6.2%, respectively.
The sex hormone-binding globulin (SHBG) levels were mea-
sured by an immunoradiometric assay using a commercially
available kit (DPC, Los Angeles, CA, USA), and the mean inter-
assay and intra-assay CV were 7.9% and 5.3%, respectively. The
free testosterone levels were calculated using the formula avail-
able on the International Society for the Study of the Aging Male
website, which is based on the total testosterone, SHBG, and al-
bumin levels in the same sample from each subject. Standard
75-g OGTT was performed in the morning after an overnight
fast. After 30 min of supine rest, venous blood samples were
drawn at at 0, 30, 60, 90, and 120 min after the 75-g glucose load.
The plasma glucose levels were measured via the glucose oxi-
dase method (Beckman Model Glucose Analyzer 2, Fullerton,
CA, USA), and the insulin levels were measured by a radioim-
munoassay using a commercially available kit (BioSource, Niv-
elles, Belgium). The fasting serum levels of TG and HDL choles-
terol were measured using an enzymatic assay on an automated
analyzer (Hitachi 7150 Automatic Chemistry Analyzer, Tokyo,
Japan). HOMA-IR was calculated as the product of the fasting
insulin level (mIU/L) and the fasting glucose level (mmol/L)
divided by 22.5. IR, which was 2.6, was defined as >95th per-
centile of HOMA-IR in 450 regular cycling women, who served
as the control. Estimated insulin sensitivity index (ISL) was
calculated according to the following formula: ISI.«=0.226-
0.0032xBMI-0.0000645x1120-0.00375xGep (1120, post-load insulin at
120 minutes; Gq,, post-load glucose at 90 minutes). HOMA of
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B-cell function (HOMA-B) was calculated using the following Statistical analyses
formula: 20xfasting insulin (mIU/L)/fasting glucose (mmol/L)- The statistical analyses were performed using the SPSS 18.0
3.5. software package for Windows (IBM Corporation, Chicago, IL,

2950 women under 40 years of age
who voluntarily participated in this study

/\

450 premenopausal women with 962 premenopausal healthy women
PCOS based on the National Institute of Health criteria with regular menstrual cycles

512 subjects were excluded
if they had received any
medication within 3 months
of the evaluation or had used other
drugs that could affect
sex hormone metabolism
or insulin actions

18 PCOS women
with impaired
fasting glucose
were excluded

A

432 PCOS women with a normal v
fasting glucose level 450 controls

Fig. 1. Selection and entry of subjects in this study. PCOS, polycystic ovary syndrome.

Table 1. Clinical and Biochemical Characteristics of Subjects

PCOS (n=450) Control (n=450) pvalue
Age (yr) 2445 2044 0414
BMI (kg/m?) 22.9+35 22.5%2.7 0.063
WC (cm) 77%9 757 0.007
Percentage of fat (%) 34+6 3445 0.442
Fat mass (kg) 2147 2045 0.094
SBP (mm Hg) 110+10 107+9 0.001
DBP (mm Hg) 7148 7048 0.016
TG (mg/dL) 78(58, 110) 67 (52, 91) <0.001
HDL-C (mg/dL) 51+14 49+11 0.017
TG/HDL-C ratio 1.5(1.0, 2.6) 1.4(1.0,2.0) <0.001
FPG (mg/dL) 86+14 85+7 0.643
2-h PPG (mgy/dL) 108435 96+18 <0.001
FPI (uU/mL) 8.3(6.0,11.1) 41(0.2,7.1) <0.001
2-h PPl (uU/mL) 459 (26.4, 80.5) 22.1(12.8,37.7) <0.001
HOMA-IR 1.7(1.2,2.4) 0.8(0.1,1.5) <0.001
[Slest (umol-kg™"-min~"-pmol/L™") 0.09(0.07, 0.10) 0.11(0.10, 0.12) <0.001
HOMA-B (%) 145.4(90.3,222.7) 58.5(3.5,119.6) <0.001
Total testosterone (ng/dL) 76+18 46+16 <0.001
SHBG (nmol/L) 4851228 99.1£57.6 <0.001
Free testosterone (ng/dL) 1.1+04 0.4+0.2 <0.001

PCQS, polycystic ovary syndrome; BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglycerides;
HDL-C, high-density lipoprotein cholesterol; FPG, fasting plasma glucose; 2-h PPG, 2-h postload plasma glucose; FPI, fasting plasma insulin; 2-h PPI, 2-h postload
plasma insulin; HOMA-IR, homeostasis model assessment of insulin resistance; IS, estimated insulin sensitivity index; HOMA-PB, homeostasis model assess-
ment of beta cell function; SHBG, sex hormone-binding globulin.

Data are means=SD. Values before parentheses are medians, and values in parentheses are interquartile ranges. TG, TG/HDL-C ratio, FPI, 2-h PPI, HOMA-IR,
and ISI were analyzed after log transformation.
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Fig. 2. Receiver-operating characteristic curve of TG/HDL-C ratio to pre-
dict insulin resistance in women with polycystic ovary syndrome. TG, tri-
glycerides; HDL-C, high-density lipoprotein cholesterol; AUC, area under
the receiver-operating characteristic curve; Cl, confidence interval.

USA). The Kolmogorov-Smirnov statistical method was used to
analyze the continuous variables for normality. The levels of TG,
the TG/HDL-C ratio, fasting plasma insulin (FPI), 2-h postload
plasma insulin (2-h PPI), and HOMA-IR were logarithmically
transformed to achieve a normal distribution. The quantitative
variables were reported as meanststandard deviations. The
variables that showed a skewed deviation were reported using
medians and interquartile ranges. The between-group differ-
ences were assessed by the unpaired t-test and y* test, as appro-
priate. Spearman’s rho correlation coefficient was applied to
assess the correlation of the TG/HDL-C ratio with various met-
abolic and reproductive hormonal variables. Evaluation of the
TG/HDL-C ratios with a receiver-operating characteristic (ROC)
curve was used to evaluate the sensitivity and specificity to pre-
dict IR in women with PCOS. A p value <0.05 was considered
significant.

RESULTS

Table 1 shows the clinical and biochemical characteristics of
the women with PCOS and the controls. The values of WC, sys-
tolic blood pressure (SBP), diastolic blood pressure (DBP), TG,
HDL cholesterol, TG/HDL-C ratio, 2-h postload plasma glucose
(2-h PPG), FP], 2-h PPI, HOMA-IR, and HOMA-p were signifi-
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cantly higher, and the value of ISI was lower in the women with
PCOS than in the controls (all p values <0.05). The concentra-
tion of the fasting plasma glucose (FPG) did not differ between
the women with PCOS and the controls.

The cutoff point of the TG/HDL-C ratio to predict IR, esti-
mated by HOMA-IR, was 2.5 (sensitivity 61%, specificity 82%),
and the area under the ROC curve (AUC) was 0.76 [95% confi-
dence interval (CI) 0.70-0.82] (Fig. 2) in the women with PCOS.
This value was nearly consistent with the cutoff of the 75th per-
centile of the TG/HDL-C ratio in the PCOS group (2.6). The cut-
off point of the TG/HDL-C ratio to predict IR defined as >95th
percentile of ISL, which was suggested as one of best replace-
able parameters for insulin sensitivity index in young Korean
women with PCOS,* in 450 regular cycling women was 2.0
(sensitivity 69%, specificity 77%), and the AUC was 0.77 (95% CI
0.71-0.82) (Supplementary Fig. 1, only online). The cutoff
points of the TG/HDL-C ratio to predict IGT/IFG/DM in wom-
en with PCOS (sensitivity 64%, specificity 72%, AUC 0.69, 95%
CI 0.62-0.77) (Supplementary Fig. 2, only online) and IGT/DM
in PCOS women with a normal fasting glucose (NFG) level
(sensitivity 60%, specificity 72%, AUC 0.67, 95% CI 0.58-0.76)
(Supplementary Fig. 3, only online) were 2.0, respectively.

In the women with PCOS, the values of age, BMI, WC, SBP,
DBP, percentage of fat, fat mass, free testosterone, FPG, 2-h
PPG, FPI, 2-h PPI, HOMA-IR, and HOMA-f were significantly
higher, and the levels of SHBG and ISI were lower in the women
with PCOS with a TG/HDL-C ratio >2.5 compared with those
with a TG/HDL-C <2.5 (all p<0.05). The prevalence rates of IFG,
IGT, and DM were higher, and the prevalence of normal glu-
cose tolerance was lower in the women with PCOS with a TG/
HDL-C ratio >2.5 than those with a TG/HDL-C ratio <2.5 (all
p<0.05) (Table 2).

In the correlation analyses, TG/HDL-C ratio was positively
correlated with BMI (r=0.527), WC (r=0.517), percentage of fat
(r=0.459), fat mass (r=0.499), SBP (r=0.148), DBP (r=0.205), FPG
(r=0.127), 2-h PPG (r=0.374), FPI (r=0.405), 2-h PPI (r=0.375),
HOMA-IR (r=0.415), total testosterone (r=0.134), and free tes-
tosterone (r=0.324), whereas negatively correlated with SHBG
(r=-0.421) in the women with PCOS. TG/HDL-C ratio was posi-
tively correlated with age (r=0.093), BMI (r=0.242), WC (r=0.251),
percentage of fat (r=0.219), fat mass (r=0.231), SBP (r=0.129),
DBP (r=0.147), FPG (r=0.168), FPI (r=0.284), 2-h PPI (r=0.268),
and HOMA-IR (r=0.293), while negatively correlated with
SHBG (r=-0.144) in the controls (all p values<0.05) (Table 3).

Among 432 women with PCOS with a NFG level, the preva-
lence rates of IGT were significantly higher in the high TG/
HDL-C ratio group than in the low TG/HDL-C ratio group
(15.6% vs. 5.6%, p=0.001). Although the prevalence rates of DM
were quite low and not significant in both groups, the sum of
IGT and DM was also significantly higher in the PCOS women
with high TG/HDL-C ratio compared to those with low TG/
HDL-Cratio group (18.3% vs. 6.2%, p<0.001) (Table 4).

In the regular cycling control subjects, the cutoff point of the
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TG/HDL-C ratio to predict IR was 1.7 (sensitivity 79%, specificity
70%) (Supplementary Fig. 4, only online). This value was simi-
lar to the cutoff of the highest quartile of the TG/HDL-C ratio in
the control group (2.0). In 440 control women with NFG, the
prevalence of IGT did not differ significantly in the high TG/
HDL-C ratio group and the low TG/HDL-C ratio group (2.7%
vs. 1.8%, p=0.602, data not shown).

DISCUSSION

In this study, the cutoff value of the TG/HDL-C ratio for identi-
fying individuals with IR was 2.5 in young Korean women with
PCOS. This value was nearly the same as the 75th percentile of
the TG/HDL-C ratio in women with PCOS (2.6). Many studies
defined the 75th percentile value as a high TG/HDL-C ratio,
and our study also confirmed that the 75th percentile could be
used as an index of a high TG/HDL-C ratio to predict IR in the
general population, without measurement of HOMA-IR or oth-
er complex methods.

Among the women with PCOS with NFG, the prevalence of
IGT was significantly higher in the PCOS subjects with a TG/
HDL-C ratio >2.5 than in the PCOS subjects with a TG/HDL-C

Table 2. Characteristics of Subjects with PCOS According to TG/HDL-C Ratio

TG/HDL-C and Impaired Glucose Tolerance

ratio <2.5. Because of the low rates of the DM in both groups,
the prevalence of DM did not significantly differ. However, the
sum of the prevalence rates of IGT and DM was also signifi-
cantly higher in the PCOS subjects with a TG/HDL-C ratio >2.5
than in the PCOS subjects with a TG/HDL-C ratio <2.5 with
stronger power of statistical significance. These differences
were not shown in regular cycling healthy women with a high
vs. low TG/HDL-C ratio, in which the prevalence rates of IGT
were not different in both groups. Considering the young age
(less than 40 years old) of this study subjects, low rate of DM
prevalence is acceptable, and statistical insignificance is an ex-
pected result. Further studies including older and postmeno-
pausal women should be performed to confirm the definite
difference of prevalence rates of DM in high vs. low TG/HDL-C
ratio group.

IR is a status of an impaired metabolic response to either ex-
ogenous or endogenous insulin.? There are many methods of
evaluating IR. The glucose clamp technique is regarded as the
best available standard for the measurement of insulin action.?*
Simpler methods, such as a homeostatic model assessment
calculation, have been developed to measure IR because of the
cost and time requirements of the glucose clamp.

Many studies have observed that the plasma TG/HDL-C ra-

PCOS with TG/HDL-C >2.5 (n=120) PCOS with TG/HDL-C <2.5 (n=330) pvalue

Age (yr) 25+6 2345 0.003
BMI (kg/m?) 25.6+3.3 21.9£30 <0.001
WC (cm) 84+9 7448 <0.001
Percentage of fat (%) 3845 33+6 <0.001
Fat mass (kg) 2516 19+6 <0.001
SBP (mm Hg) 113+12 108+8 <0.001
DBP (mm Hg) 74£10 7017 <0.001
FPG (mg/dL) 90+24 84+8 0.010
2-h PPG (mg/dL) 127453 100421 <0.001
FPI (uU/mL) 11.7(8.1,15.9) 79(5.7,9.9) <0.001
2-h PPl (uU/mL) 81.6(47.1,125.6) 38.8(24.1,60.5) <0.001
HOMA-IR 25(1.6,3.5) 15(1.1,2.0) <0.001
[Slest (pmol-kg™-min~"-pmol/L™") 0.06 (0.03, 0.08) 0.10(0.08,0.11) <0.001
HOMA-B (%) 184.8(116.4, 277.0) 132.1(80.8, 197.0) <0.001
Total testosterone (ng/dL) 74419 77417 0.149
SHBG (nmol/L) 35.1+17.9 53.4£22.5 <0.001
Free testosterone (ng/dL) 1.3+04 1.0+£0.3 <0.001
Normal glucose tolerance (n, %) 89 (74.2%) 303(91.8%) <0.001
IFG (n, %) 5(4.2%) 4(1.2%) 0.048
IGT (n, %) 17 (14.2%) 18(5.5%) 0.002
IFG+GT (n, %) 1(0.8%) 2(0.6%) 0.793
Diabetes mellitus (n, %) 8(6.7%) 3(0.9%) <0.001

PCOS, polycystic ovary syndrome; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; BMI, body mass index; WC, waist circumference; SBP. systolic
blood pressure; DBP. diastolic blood pressure; FPG, fasting plasma glucose; 2-h PPG, 2-h postload plasma glucose; FPI, fasting plasma insulin; 2-h PPI, 2-h post-
load plasma insulin; HOMA-IR, homeostasis model assessment of insulin resistance; ISles, estimated insulin sensitivity index; HOMA-PB, homeostasis model as-
sessment of beta cell function; SHBG, sex hormone-binding globulin; IFG, impaired fasting glucose; IGT, impaired glucose tolerance.

Data are means£SD. Values before parentheses are medians, and values in parentheses are interquartile ranges. FPI, 2-h PPI, ISI, and HOMA-IR were analyzed

after log transformation.
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tio is a useful and practical method for predicting IR and sug-
gested optimal cutoff points of the plasma TG/HDL-C ratio in
individuals of various ethnicities at cardiovascular risk.**® The
cutoff value of the TG/HDL-C ratio for predicting IR in Korean
women was different from the results for other ethnicities. The
optimal TG/HDL-C ratio for predicting IR was 3.5 in a study
preformed primarily in a Caucasian population including men
and women,"* whereas the TG/HDL-C ratio could not identify
IR in African-American women.” In previous studies, the rela-
tionship between the TG/HDL-C ratio and IR differed by gen-
der. In European and Mexican populations, women and men
whose TG/HDL-C ratios exceeded 2.5 and 3.5, respectively, were
more insulin resistant than the rest of the population.'>*® Most
of those values were derived from the 75th percentile of the TG/
HDL-C ratio or calculated by ROC curve analysis. In this study,
we defined IR as more than the 95th percentile of HOMA-IR in
450 regular cycling healthy women, and then calculated the
cutoff value of the TG/HDL-C ratio to identify IR in women
with PCOS, which was 2.5. We calculated the 75th percentile of
the TG/HDL-C ratio in women with PCOS, which was near 2.5.

YMJ

We strongly suggest that a TG/HDL-C ratio of 2.5 is a predictor
of IR in young Korean women with PCOS.

We observed that the TG/HDL-C ratio in women with PCOS
was strongly correlated with various cardiovascular risk mark-
ers such as obesity (BMI, WC, fat mass), postload hyperglyce-
mia, IR (fasting and postload insulin, and HOMA-IR), and hy-
perandrogenemia (SHBG and free testosterone). However,
these correlations were weaker in regular cycling healthy wom-
en than those with PCOS, suggesting that TG/HDL-C ratio can
be considered as an integrated cardiovascular risk marker in
this study group.

The use of OGTT is recommended for screening for IGT and
T2DM in women with PCOS.® Recently, the 2-h PPI level was
suggested as a useful tool to indicate IR in women with PCOS.?
However, performing the OGTT and measuring the 2-h PPI
level are time-consuming because venous blood samples are
required 120 min after the 75-g glucose load. The TG/HDL-Cra-
tio might serve as an alternative and simpler method for identi-
fying insulin resistant individuals. The TG/HDL-C ratio has
been reported to be highly correlated with the visceral adiposity

Table 3. Correlation Analysis between TG/HDL-C Ratio with Metabolic and Hormonal Parameters

PCOS (n=450)

Control (n=450)

Spearman correlation coefficient pvalue Spearman correlation coefficient pvalue
Age 0.081 0.085 0.093 0.048
BMI 0.527 <0.001 0.242 <0.001
WC 0.517 <0.001 0.251 <0.001
Percentage of fat 0.459 <0.001 0.219 <0.001
Fat mass 0.499 <0.001 0.231 <0.001
SBP 0.148 0.002 0.129 0.006
DBP 0.205 <0.001 0.147 0.002
FPG 0.127 0.007 0.168 <0.001
2-h PPG 0.374 <0.001 0.067 0.159
FPI 0.405 <0.001 0.284 <0.001
2-h PPI 0.375 <0.001 0.268 <0.001
HOMA-IR 0.415 <0.001 0.293 <0.001
Total testosterone -0.134 0.004 -0.071 0.130
SHBG 0.324 <0.001 0.081 0.111
Free testosterone 0421 <0.001 -0.144 0.004

TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; PCOS, polycystic ovary syndrome; BMI, body mass index; WC, waist circumference; SBP, systolic
blood pressure; DBP, diastolic blood pressure; FPG, fasting plasma glucose; 2-h PPG, 2-h postload plasma glucose; FPI, fasting plasma insulin; 2-h PPI, 2-h post-
load plasma insulin; HOMA-IR, homeostasis model assessment of insulin resistance; SHBG, sex hormone-binding globulin.

Table 4. Prevalence of Impaired Glucose Tolerance and Diabetes Mellitus According to TG/HDL-C Ratio in PCOS Women with Normal Fasting Plasma

Glucose

TG/HDL-C >2.5 (n=109) TG/HDL-C <2.5 (n=323) pvalue
FPG (mg/dL) 85+7 8447 0.030
2-h PPG (mg/dL) 118424 100£21 <0.001
IGT (n, %) 17 (15.6) 18(5.6) 0.001
DM (n, %) 3(2.8) 2(0.6) 0.072
IGT or DM (n, %) 20(18.3) 20(6.2) <0.001

TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; PCOS, polycystic ovary syndrome; FPG, fasting plasma glucose; 2-h PPG, 2-h postload plasma glu-

cose; IGT, impaired glucose tolerance; DM, diabetes mellitus.
Data are means=SD or number (percentage).
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index.* In our study, the TG/HDL-C ratio was positively corre-
lated with the percentage of fat and fat mass. The TG/HDL-C
ratio provides an estimate of IR and was reported to identify pa-
tients who are at risk of cardiovascular disease.*'> Because wom-
en with PCOS are at an increased risk of cardiovascular disease,
the TG/HDL-C ratio would be a useful and predictive tool for
assessing IR and cardiovascular disease in women with PCOS.
Further prospective studies are needed to identify the associa-
tion of TG/HDL-C ratio and the development of cardiovascular
disease in women with PCOS.

In agreement with a previous study,'” the TG/HDL-C ratio
was higher in women with PCOS than in the controls. The
sensitivity and specificity for predicting IR were similar to the
result of the previous study.'>*® Because the TG/HDL-C ratio
is associated with IR, it is reasonable to assume that the group
with a higher TG/HDL-C ratio has higher androgen levels. IR
with secondary hyperinsulinemia has been reported to be as-
sociated with hyperandrogenism.*

This study is the first to evaluate the utility of the TG/HDL-C
ratio, which is a simple method for identifying individuals at
risk of IGT in women with PCOS. Another strength of our study
is the relatively large sample size, although it is a cross-sectional
study. However, further studies need to be replicated in other
populations to generalize the results. Furthermore, defining the
IR based on HOMA-IR could not necessarily be correct because
HOMA-IR is an indirect and rather variable measure of whole
bodyIR.

In summary, the cutoff value of the TG/HDL-C ratio for pre-
dicting IR was 2.5 in young Korean women with PCOS, and
women with NFG and a high TG/HDL-C ratio had a higher
prevalence of IGT. Therefore, Korean women with PCOS with a
TG/HDL-C ratio >2.5 are recommended to be screened for
OGTT to detect IGT even if they present with NFG.
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