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Abstract:
Background: Premature Ovarian Failure (POF) is
associated with a higher incidence of cardiovascular
events later in life. Concurrent with the ages of
menopausal transition, a shift in lipid profile takes
place. The increased burden may be mediated by a
worsening of cardiovascular risk factors, such as lipids,
corresponding with the loss of ovarian function. Aim
and Objectives: To investigate serum lipid and
hormonal levels in women with premature ovarian
failure and compare with those of apparently healthy
women of similar age. Material and Methods: The
study was a cross-sectional one in which serum fasting
Total Cholesterol (TC), Triglycerides (TG), High
Density Lipoprotein Cholesterol (HDL-C) and Low
Density Lipoprotein Cholesterol (LDL-C) levels were
measured in 50 women with POF and compared with 40
age matched control. Serum hormonal profiles were
compared with lipid profiles and biomarkers of
atherogenic index were assessed. Results: Women with
POF present with statistically significant elevations in
the mean values of serum FSH and LH, when compared
with those of controls (p<0.001), while there were
significant decrease in mean levels of serum prolactin,
progesterone, testosterone and oestradiol when subjects
were compared with controls (p<0.001). There were
statistically significant elevations in serum total
cholesterol, triglycerides, HDL-C and LDL-C, in
premature ovarian failure subjects when compared with
controls (p<0.001). There was statistically significantly
difference when mean values of artherogenic index and
Castelli ratio II of subjects were compared with those of
controls. Conclusion: Loss of ovarian function at a very
young age (POF) was characterized with subtle changes

in the serum lipid profile (higher TC, TG, HDL-C, and
LDL-C levels). It also shows that atherogenic index and
Castelli ratio II are better tools for assessment of
atherogenicity than CHD risk ratio and Castelli ratio I in
patients with POF.
Keywords: Lipid profile, Atherogenicity, Premature
Ovarian Failure

Introduction:
Premature Ovarian Failure (POF) is classically
defined as 4–6 months of amenorrhea in women
under the age of 40 years associated with
menopausal level of serum gonadotropins (FSH
>30U/l) and hypoestrogenism and is also referred
to as hypergonadotropic hypogonadism.
Depending on the age of onset, the disorder can
manifest as primary amenorrhea without
menarche or secondary amenorrhea after the
pubertal development [1, 2]. Premature ovarian
failure affects approximately: one in 10,000
women by age 20; one in 1,000 women by age 30;
one in 100 women by age 40 [3]. The familial form
of POF is rare, representing 4 to 31% of all cases
of premature ovarian failure [4-6].
Premature ovarian insufficiency is not the same as
premature menopause since around 50% of
affected women still experience unpredictable and
intermittent ovarian function for many years [7, 8].
This is why some clinicians prefer to use the term
Premature Ovarian Dysfunction (POD) in an
attempt to reflect the potential reversible nature of
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this condition and avoid the idea of failure [9].
Given that no term is perfect, probably the ongoing
use of premature ovarian failure until an
international consensus is reached, is the best
option. Cardiovascular diseases represent the
world's leading cause of death among women [10].
An association between early menopause and
increased mortality from cardiovascular disease
has been established for many years [11] with an
estimated 80% increase risk of mortality from
ischaemic heart disease in those with menopause
under the age of 40 compared with those with
menopause at 49–55 [12].
The Danish Nurses cohort study showed that the
risk of ischaemic heart disease was greater in
premature ovarian failure if of surgical rather than
spontaneous nature [13].
Impaired ovarian function is thought to cause
increased atherosclerosis progression based on
non-human primate models [14] and angiographic
studies of estrogen deficiency of hypothalamic
nature [15]. Women with premature ovarian
failure have been demonstrated to have impaired
endothelial function which is often considered as a
precursor to atherosclerosis [16]. Reduced
endogenous estrogen has also been associated
with adverse effects on lipid profile (increased
triglycerides, reduced high-density lipoprotein
cholesterol) [17]. Furthermore, reduced ovarian
reserve, as reflected by elevated serum FSH on
day 3 of the menstrual cycle, is associated with
increased cholesterol and low-density lipoprotein
cholesterol [18], suggesting that factors other than
estrogen deficiency may alter cardiovascular risk
in premature ovarian failure. The aim of this study
was to investigate serum lipid and hormonal levels
in women with premature ovarian failure and
compare with those of apparently healthy women
of similar age, to allow development of evidence-
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based management guidelines and improve
understanding of the long-term consequences.
Material and Methods:
This study was a cross sectional one, done between
April 2016 and October 2016 at the University of
Ilorin Teaching Hospital Assisted Reproductive
Unit Ilorin, Kwara state; Nigeria. Ethical approval
was gotten from the Ethical committee of the
hospital.
A total of 50 female clients with premature ovarian
failure that constituted a subset of sub-fertile
patients attending the facility were recruited for
the study. Age ranged between 18 and 40 years,
while 40 healthy women matched for age with the
patients were recruited as controls. The subjects'
results of serum hormonal profile (LH, FSH,
prolactin, progesterone, eostradiol, were analyzed
using Accubind ELISA kits, TC were estimated by
Cholesterol Oxidase Method [19]. High Density
Lipoprotein Cholesterol (HDL-C) and Low
Density Lipoprotein Cholesterol (LDL-C) were
also estimated by enzymatic method while
triglycerides were estimated using glycerol-3
phosphate oxidase method [20] using commercial
kit by Agappe Diagnostics Ltd. The absorbance of
samples and standards were measured against
reagent blank using Jenway 6300 spectrophotometer at 505nm. Other descriptive
parameters and information were extracted from
their hospital folders.
The atherogenic ratios were calculated as follows:
Coronary Heart Disease Risk Ratio (CHD-RR) =
HDL-C/TC
Atherogenic Index of Plasma (AIP) = log TG/
HDL-C
Castelli's Risk Ratio (CRR-I) = TC/ HDL-C
Castelli's Risk Ratio (CRR-II) = LDL-C/HDL-C
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Statistical analysis was done using Statistical
Package for Social Science (SPSS version 20.0)
software programme. Results were expressed as
means± SD. Paired sample t-test was used to
compare means of results, where appropriate pvalues < 0.05 were considered statistically
significant.
Results:
There was no statistically significant difference
when the mean age of POF patients were compared
with that of controls, 26.4±5.2 years and 26.5±5.5
years respectively with p-value of 0.663 (Table1).
Statistical significant elevations were observed in
the mean values of FSH and LH, in subjects
(23.0±15.0 mIU/ml, 27.3±38.8 mIU/ml
respectively) than in controls (7.3± 2.8 mIU/ml, 4.9
±1.8 mIU/ml) respectively with p-value less than
0.001 (Table1). However, there was significant
decrease in mean serum levels of prolactin,
progesterone, oestradiol and testosterone in the
study group (13.7± 7.0 ng/ml, 2.2±1.8 ng/ml, 101.8
±42.3 pg/ml and 0 ± 0.13 ng/ml) than in controls
(14.2±2.5 ng/ml, 4.9 ±5.4 ng/ml, 138.0±84.0 pg/ml

and 0.31±0.07ng/ml) respectively with p-value of
0.000. (Table1). In the serum lipid profile,
significant elevations were observed in the mean
values of Total Cholesterol (TC), Triglyceride
(TG), HDL-C and LDL-C, (5.8±1.5 mmol/L,
2.0±1.0 mmol/L, 2.6±0.9 mmol/L, and 1.8±0.5
mmol/L) in premature ovarian failure subjects
when compared with controls (3.5±3.5
mmol/L,1.0±0.2 mmol/L, 1.3±0.3 mmol/L, and
1.3±0.2 mmol/L) respectively with p-value of less
than 0.001 (Table 2).
There was no statistically significant difference
when mean coronary heart disease risk ratio and
Castelli ratio I of cases (0.41±0.08, 2.39±0.57)
were compared to those of controls (0.36±0.09,
2.88±0.55) with p-values of 0.960 and 0. 253
respectively while there was statistically
significantly difference when mean values of
atherogenic index and Castelli ratio II of cases
(0.106±0.224, 0.73±0.17) were compared with
those of controls (0.111±0.072, 0.59±0.44) with
p-values of 0.000 respectively (Table 3).

Table 1: Comparison of Mean Values of Fertility Profile in Premature
Ovarian Failure Cases and Controls
Variables

Study Group (N=50)
Mean ± SD

Control Group (N=40)
Mean ± SD
NS

Age (Years)

26.4 ± 5.2

26.4 ± 5.5

FSH (mIU/ml)

23.0 ± 15.0

7.3 ± 7.8***

LH (mIU/ml)

27.3 ± 38.8

4.9 ± 1.8***

Prolactin (ng/ml)

13.7 ± 07.0

14.2± 2.5***

Progesterone (ng/ml)

2.2 ± 01.8

4.9± 5.4***

101.8± 42.3

138.0±84.3***

0.29±0.13

0.31± 0.07***

Eostradiol (pg/ml
Testosterone (ng/ml)

***- P <0.001, NS- Not Significant
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Table 2: Comparison of Mean Values of Lipid Profile In Premature
Ovarian Failure Cases and Controls
Variables

Study Group (N=50)
Mean ± SD

Control Group (N=40)
Mean ± SD

TC (mmol/L)

5.8± 1.5

3.5± 3.5***

TG (mmol/L)

2.0± 1.0

1.0± 0.2***

HDL-C (mmol/L)

2.6 ± 0.9

1.3± 0.3***

LDL-C (mmol/L)

1.8 ± 0.5

1.3± 0.2***

***- P <0.001, NS- Not Significant

Table 3: Comparison of Mean Values of Biomarkers of Atherogenicity
in Premature Ovarian Failure Cases and Controls
Variables

Study Group (N=50)
Mean ± SD

Control Group (N=40)
Mean ± SD
NS

CHD-RR

0.41± 0.08

Atherogenic index

0.10± 0.224

0.11± 0.072***

Castelli ratio I

2.39 ± 0.57

2.88± 0.55NS

Castelli ratio II

0.73± 0.17

0.59± 0.44***

0.36± 0.09

***- P <0.001, NS- Not Significant

Discussion:
POF has some important clinical implications as
early attenuation of sex steroids in POF has been
associated with cardiovascular diseases such as
myocardial infarction and stroke [21, 22]. Large
number of studies investigating the effects of
menopause on cardiovascular outcomes is
currently available, but little is known about the
cardiovascular effects of POF in young women.
Cases of POF in our study presented with
abnormalities in lipid profile, but the results were
conflicting regarding particular lipoproteins.
While in our study, there was elevated serum TC,

TG, HDL-C and LDL-C as against some studies
which showed significantly higher TG levels and
lower HDL cholesterol levels in comparison to
controls [23]. In a study done in new Delhi, about
78% 0f their subjects had low HDL-C while about
22% had high HDL-C making overall HDL-C to
be lower in that particular study[24]. The higher
overall mean HDL-C in our study might not be
unconnected with the fact that about 45% of our
subjects had elevated HDL-C while 55% had
lower value. Finding the mean HDL-C in our
subjects eventually got tilted towards being high.
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This is also responsible for low CHD-RR in our
subjects when compared to our control. Another
study revealed significantly higher TC and LDL-C
levels in POF patients than in the controls [26].
Recently, a study reported increased TC and HDLC but presented similar levels of LDL-C, and TG
in POF women as in the controls [27]. Even though
there are conflicting data regarding lipid profile in
POF women when compared with the controls, the
overall cardiovascular risk in POF women seems
to be significantly increased as shown by
atherogenic index and Castelli II ratio. The risk of
mortality from ischaemic heart disease has been
shown to be approximately 80 % increased in the
POF women when compared to women with
menopause at 49–55 years [12]. According to
expert opinion, women with premature ovarian
insufficiency should be advised on how to reduce
cardiovascular risk factors by not smoking, by
taking regular exercise and maintaining a healthy
weight to reduce the risk of premature death. The
cardiovascular evaluation should consist of
monitoring annually blood pressure, weight and
smoking status. However the chance for

spontaneous pregnancy is very low; therefore,
oocytes donation is the best option for fertility.
Due to the risk of psychological problems, patients
should be advised to obtain psychological help.
Sexual dysfunction should be managed by proper
counseling, estrogen replacement and androgen
supplementation in chosen cases. Vaginal atrophy
may be improved by the use of topical estrogen
and lubricants. According to expert opinion, the
neurological well-being should be supported by
healthy lifestyle interventions as well as estrogen
replacement.
Conclusion:
Loss of ovarian function at a very young age (POF)
leads to some degree of changes in the lipid profile
as obtained in previous studies. We therefore
recommend that lipid profile as well as other tools
of atherogenicity be estimated and holistically
looked into to ensure early medical intervention in
reducing to the barest minimum CVD and
mortality associated with dyslipidaemia in clients
presenting with premature ovarian failure.
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