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ABSTRACT

Polycystic Ovarian Syndrome (PCOS) is the most prevalent endocrine disorder in the female of childbearing age.
Polycystic ovarian syndrome patients are also at risk of metabolic and cardiovascular disorders. One of the factors that can
affect those disorders is the androgen level. The adrenal gland produces dehydroepiandrosterone, and the effect of its
metabolite dehydroepiandrosterone sulfate (DHEAS) is different from testosterone. The DHEA and DHEAS might have a
protective effect on dyslipidemia and cardiovascular disorder. According to the National Cholesterol Education Program
Adult Treatment Panel, Low-Density Lipoprotein (LDL), cholesterol is an important parameter for dyslipidemia therapy
guidelines. This study aimed to analyze the correlation between DHEAS and LDL cholesterol. This research was a
cross-sectional study. Dehydroepiandrosterone sulfate and LDL cholesterol levels were measured in 25 research subjects by
chemiluminescent immunoassay (Immulite®, Siemens) and colorimetric enzymatic assay (Dimension EXL®, Siemens).
These subjects were divided into three groups, according to the Rotterdam 2003 criteria. Spearman and Pearson's
correlation statistical analysis was used with a p-value < 0.05. This study showed a moderate negative correlation between
DHEAS and LDL cholesterol (r= -0.441, p=0.027). Group D PCOS (non-hyperandrogenic) had a strong negative correlation
between DHEAS and LDL cholesterol (r=-0.717, p=0.001). Some references suggested that DHEA was shown to activate
Peroxisome Proliferator-Activated Response y (PPAR y) receptors, thereby increasing LDL cholesterol receptors in adipose
tissue LDL cholesterol uptake from serum. The increase in DHEAS might indicate a better prognosis for PCOS patients in

cardiovascular complications, especially in group D PCOS.
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INTRODUCTION

Polycystic Ovarian Syndrome (PCOS) is the most
prevalent endocrine disorder in the female of
childbearing age. The prevalence of PCOS was
approximately 4,5% in 2007." The rate increased to
8-10% because of the shift toward high calories diet
and a sedentary lifestyle. The main complaint of
PCOS was infertility and PCOS caused about 75% of
infertility with anovulation." This problem would
require patients to seek medical care infertility
clinics.

Patients with PCOS were prone to other
endocrine and metabolic abnormalities, mainly
caused by insulin resistance and
hyperandrogenemia. Insulin resistance and
subsequent hyperinsulinemia caused an increase of
Free Fatty Acid (FFA), which could induce cholesterol
synthesis into Very-Low-Density Lipoprotein (VLDL)
cholesterols and Low-Density Lipoprotein (LDL)
cholesterols. Females with PCOS had four times

greater risk of metabolic syndrome compared to the
general population.” Another research showed
increasing evidence of stenotic coronary syndrome
detected by angiography in females with PCOS.’

High androgen level was the critical factor of
pathogenesis in PCOS. Hyperandrogenemia was
associated with polycystic ovarium morphology and
ovulatory dysfunction in PCOS patients and animal
models.* Androgen can be produced in the ovary or
adrenal gland. The adrenal cortex exclusively
produces dehydroepiandrosterone (DHEA) and its
metabolite dehydroepiandrosterone sulfate
(DHEAS). Some studies showed that around 20 to 50
percents of females with PCOS had high serum
DHEAS.**

Data about the effect of DHEAS on metabolic
outcome remain contradictory. Previous research
showed opposing effects of adrenal and ovarian
androgen on body weight and lipid profile in
females with PCOS.”® Kosts et al. found a correlation
between high DHEAS level and a good lipid profile.’
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Chen et al. concluded that elevated serum DHEAS
levels were associated with a lower risk of
dyslipidemia, independent of testosterone level and
insulin resistance.” Brennan showed opposing effect
of DHEAS and testosterone on metabolic
complications in females with PCOS.*

Low-Density Lipoprotein Cholesterol (LDL-C) is
the primary parameter for dyslipidemia therapeutic
target according to National Cholesterol Education
Program Adult Treatment Panel IIl (NCEP-ATP III)."
This parameter can represent the risk of dyslipidemia
in patients with PCOS.

Research about DHEAS and PCOS in Indonesia is
still limited. DHEAS might be a prognostic marker in
females with PCOS, while the evidence was still
lacking. This study aimed to analyze the correlation
between DHEAS as adrenal androgen and LDL
cholesterol in females with PCOS.

METHODS

The study was performed in March-December
2019, using a cross-sectional design and consecutive
sampling. Subjects consisted of patients diagnosed
according to Rotterdam 2003 criteria in various
fertility centers, such as Ferina Hospital, Lombok 22
Hospital, Elizabeth Clinic, and Putri Hospital. All
subjects were divided into four phenotypes
according to the Rotterdam 2003 criteria.
Anthropological parameters, serum DHEAS, and LDL
cholesterol were measured on all subjects.
Hyperandrogenic was determined using the
Ferriman-Gallwey score of more than 8. Anovulation
was determined using a prolonged menstrual cycle
for more than 35 days. Polycystic ovarian
morphology was determined using ultrasonography
by a certified specialist, with ovarian volume
> 10 mm’ (0.5x height x width x length). Patients were

Table 1. Characteristics of subjects

classified into Phenotype A if all three criteria were
found (hyper androgen, anovulation, polycystic
ovarian morphology). Patients were classified into
Phenotype B if both hyperandrogenic and
anovulation were found. Patients were classified into
Phenotype C if hyperandrogenism and polycystic
ovarian morphology were found. Patients were
classified into Phenotype D if anovulation and
polycystic ovarian morphology were found.

Laboratory tests were performed in the Clinical
Pathology Laboratory, Dr. Soetomo Hospital,
Surabaya. DHEAS levels were performed using the
chemiluminescent immunoassay method with the
Immulite-1000® instrument (Siemens, Germany).
Low-density lipoprotein cholesterol was measured
using the enzymatic colorimetric method with the
Dimension EXL® instrument (Siemens, Germany).

Statistical analysis was performed using SPSS ver.
16.0. The correlation between DHEAS and LDL
cholesterol was analyzed using Spearman test. The
correlation between DHEAS and LDL cholesterol in
each phenotype of PCOS was analyzed using the
Spearman and Pearson test. The strength of
correlation was determined using the coefficient of
rho (r). P-value < 0.05 was considered significant,
with a confidence interval of 95%.

Research permission was obtained from the
Health Research Ethics Committee of the Universitas
Airlangga, School of Medicine, with number
286/EC/KEPK/FKUA/20109.

RESULTS AND DISCUSSION

The results of this study revealed that 25 subjects
were diagnosed with PCOS. The characteristics of the
subjects were shown in Table 1. Patients with PCOS
mostly sought medical care during their childbearing
age because the main complaint was infertility. The

n MeanxSD Median (min-max)

Age (years) 25 29.28 + 4.078 29 (24 - 39)
BMI (kg/m’) 25 29.97 + 2.927 30.1 (19.6 — 35.5)
Serum DHEAS (ug/dL) 25 697,60 + 272,243 765 (131 — 1000)
LDL cholesterol (mg/dL) 25 88.68 + 28.939 93 (31 - 154)
Phenotype A* 6 - -
Phenotype C 1 - -
Phenotype D 18 - -

Abbreviation: BMI, Body Mass Index; DHEAS, Dehydroepiandrosterone Sulfate; LDL: Low-Density Lipoprotein; *Phenotype according to
The European Society for Human Reproduction and Embryology/American Society for Reproductive Medicine 2003 (Rotterdam criteria);
Phenotype A, hyperandrogenic +anovulation+polycystic ovarian morphology; Phenotype D, anovulation+ polycystic ovarian morphology,

n:number of subjects
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mean Body Mass Index (BMI) was 29.97 kg/m’
(overweight). Previous research showed that PCOS
patients were mostly obese. In contrast, other study
showed that more PCOS subjects had normal BMIL>*
Obesity might induce chronic hyperinsulinemia and
insulin resistance, thus aggravating hormonal and
metabolic disorders in patients with PCOS. More
significant symptoms might be the reason
underlying more overweight or obese subjects
sought medical care in this study.

Wiweko found that phenotype A and D were the
most prevalent phenotype in Indonesia.”” Huang and
Yong from Singapore showed evidence of the
unique characteristics of PCOS in the Asian
population. The rate of polycystic ovarian
morphology was higher, and hirsutism was lower in
the Asian community than Caucasians.” The
Rotterdam 2003 criteria used the Ferriman-Gallwey
score for hyperandrogenic determination, while this
score was based on hirsutism. This score could be
less sensitive in Asian PCOS patients.” Higher
incidence of polycystic ovarian morphology, and low
sensitivity of Ferriman-Gallwey score in the Asian
population might explain why phenotype D was the
most prevalent phenotype in this study.

There was no significant correlation between
DHEAS and age in this study (Table 2). This result was
following Mannic et al.® This research subjects varied
between 24 to 39 years, and their serum DHEAS
levels remained high. Serum DHEAS declined after
40 years of age. Most PCOS patients who sought
medical care were females at their childbearing age.
Thus no significant correlation between a relatively
high level of DHEAS and age might be found.

The moderate positive correlation between DHEAS
and BMI was found in this study (Table 2). The result
was similar to a previous study by Brennan et al. about
the correlation between DHEAS dan insulin resistance
in PCOS with r= 0.5 (p < 0.001).” Rojas et al., from
Venezuela found that obesity could increase visceral
fat accumulation and cortisol metabolism. Higher
cortisol metabolism causes hyperactivity of the
hypothalamus-hypophysis-adrenal axis, increasing
DHEAS synthesis and conversion to its metabolite

(DHEAS).** Chen et al. in Taiwan found a different
result that PCOS patients with high serum DHEAS had
a lower risk of abdominal obesity.” This finding might
be caused by modulation of insulin growth factor
binding protein 1, thus inhibiting fat accumulation.
Obesity, in some research, was not the causal factor of
PCOS, but its presence alone would aggravate insulin
resistance and hyperandrogenism in PCOS."***

The correlation between DHEAS and LDL
cholesterol was moderately negative, indicating that
higher serum DHEAS will lower LDL cholesterol.
DHEA can activate many receptors in adipose tissue.
One of those receptors can start Peroxisome
Proliferator-Activated Response y (PPAR 7).*°
Activation of this receptor can upregulate the
expression of LDL receptors in adipose tissue. The
increase of LDL receptors would increase the uptake
of LDL cholesterol in blood vessels. This result was
supported by an animal study performed by
Henning et al. about the reduction of LDL cholesterol
after DHEA supplementation.” Lasco in Italy also
found an 11.7% reduction of LDL cholesterol after 12
month DHEA supplementation on postmenopausal
females.”” A study by Lerchbaum also found a
negative correlation between DHEAS and LDL
cholesterol.”

The low correlation between DHEAS and LDL
cholesterol in classic PCOS phenotype A (Table 3)
might be caused by increased other sources of
androgen, such as testosterone.” Sachdeva in India
elevated testosterone and LDL cholesterol in
phenotype A than different phenotypes.”
Testosterone has an opposite effect on DHEAS
on LDL cholesterol. A strong correlation between
DHEAS and LDL cholesterol in phenotype D showed
that in this non-hyperandrogenic phenotype, no
opposing androgen hormone would interfere with
DHEAS function on LDL cholesterol.

Gambineri et al. found that PCOS patients with
11 B-Hydroxysteroid dehydrogenase type 1
(11B-HSD1) gene polymorphism showed elevated
DHEAS and lower LDL cholesterol. That study
supported the concept that there were different
pathogenesis between each PCOS phenotypes.”

Table 2. Correlation between DHEAS, age, BMI, and LDL cholesterol

Correlation with n rs P-value

DHEAS Age 25 -0.016 0.941
BMI 25 0.533 0.006
LDL cholesterol 25 -0.441 0.027

Abbreviation: DHEAS, Dehydroepiandrosterone Sulfate; LDL, Low-Density Lipoprotein; n, number of subjects; BMI, Body Mass Index
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Table 3. Correlation between DHEAS and LDL in

each PCOS phenotype
Phenotype* n r/re P-value
A 6 -0.030 0.954
D 18 -0.717 0.001

Abbreviation: *Phenotype according to The European Society for
Human Reproduction and Embryology/American Society for
Reproductive Medicine 2003 (Rotterdam criteria); Phenotype A,
hyperandrogenic+anovulation+polycystic ovary morphology;
Phenotype D, anovulation+polycystic ovarian morphology; n,
number of case

Table 4 showed a significant difference between
hyperandrogenic determination using clinical
hirsutism (Ferriman-Gallwey score) and DHEAS
(p <0.001). Fourteen subjects (77.8%) that were
previously determined as phenotype D could be
reclassified to phenotype A with the DHEAS test's
aid. Huang and Yong found that PCOS patients in the
Asian population were less hairy than Caucasian.
Thus Ferriman-Gallwey score would be less
sensitive.”” Examination of androgen, like
testosterone or DHEAS in Asian PCOS patients,
might help determine biochemical hyperandrogenic.

Table 4. Determination of hyperandrogen with

DHEAS
n without with
Phenotype* DHEAS DHEAS P-value
A 6 20
D 18 4 0.001

Abbreviation: *Phenotype according to The European Society for
Human Reproduction and Embryology/American Society for
Reproductive Medicine 2003 (Rotterdam criteria); Phenotype A,
hyperandrogenic+anovulation+polycystic ovary morphology;
Phenotype D, anovulation+polycystic ovary morphology; n,
number of the case; DHEAS, Dehydroepiandrosterone Sulfate

CONCLUSION AND SUGGESTION

Adrenal hyperandrogenism might contribute to a
better prognosis in PCOS patients. The measurement
of DHEAS levels can help further classify a high
metabolic and cardiovascular risk in those patients;
thus, better prevention can be initiated. Further
experimental research to determine the relationship
between dyslipidemia and DHEAS might be needed.
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