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Evaluation of Bone Turnover and DXA Markers in Premature
Ovarian Failure
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Premature ovarian failure (POF) is a pathological condition of women of controversial etiology, but with
significant physical and psychological consequences due to the occurrence of menopause at the age of 30-
40 years. Osteoporosis is thus a major consequence of POF that should be diagnosed early and monitored
over time, taking into account the risks of fracture in early menopause. Bone mass density assessment by
DXA and bone turnover markers are the diagnostic and osteoporosis monitoring methods in premature
ovarian failure.
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Premature ovarian failure (POF) is a pathological
condition of women of controversial etiology, but with
significant physical and psychological consequences due
to the occurrence of menopause at the age of 30-40 years.
Long-term effects of POF include cardiovascular disease,
osteoporosis, infertility, psychological changes. The basis
for these complications is hypogonadotropic hypo-
gonadism, that is the decrease in estrogen and
progesterone levels and the increase in gonadotropic
hormones (FSH, LH).

Osteoporosis is thus a major consequence of POF that
should be diagnosed early and monitored over time, taking
into account the risks of fracture in early menopause, risks
that are comparable to those in physiological menopause
[1-10].

Regarding the psychological effects in POF, it is known
and accepted that psychosocial factors, including the
individual’s reactivity to stress, affect the entire functioning
of the body. The disruption of systems that manage the
body’s response to stress is observed in a multitude of
medical problems and illnesses as it affects the individual’s
ability to adapt to new threatening situations and to carry
out daily activities that become a challenge [11-13]. Stress
thus affects the ability of the body to function evenly,
including the reproductive function, compromising the
functioning of the ovaries and the uterus [13], whereas
psychological adaptation to stress involves prioritizing
essential psychological and bodily functions in survival,
and function reproduction, under these conditions, is less
important [14-15]. As part of the psychological adaptation
to stress, the hypothalamic-pituitary-adrenal axis mediates
the functions of the hypothalamic-pituitary-gonadal axis,
which is responsible for the maturation of the reproductive

organs and the reproductive capacity of the body [15], so
we can say that stress mentally and chronically
psychologically contributes significantly to the impairment
of fertility, is not just a consequence. And improving coping
capacity and changing perceived stress levels has been
shown to be determining in fertility [16], and some aspects
of the mental state, such as concerns and content of
internal discourse, have been shown to play a role as
predictor of fertility [17]. Furthermore, the stressful social
aspects of human life, such as the parental model and the
relationship of the individual with it, have been included
among the causes of infertility [18]. There is also scientific
evidence regarding the implication of depression and / or
its treatment in impairing the body’s ability to cause both
premature and natural menopause premature ovarian
depression and insufficiency with common
pathophysiological characteristics [19].

In our study, we evaluated biochemically and DXA a
group of women with premature ovarian failure in order to
determine bone mass density (BMD), pre- and post-
estrogen hormone replacement therapy, administered over
a 24-month period.

Experimental part
We included 31 cases aged 20 to 33 years with POF

supported by clinical and paraclinical symptoms. Thus, in
all cases of the anamnesis, we retain bradimenorea and
oligomenorea for more than 3 months. All patients come
from the Endocrinology Clinic and have signed informed
consent.

Examination of the pelvis by echography did not reveal
pelvic tumors or other organic causes responsible  for POF.
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The biochemical chart includes assessments of glucose,
lipid metabolism, hormonal dosages: estradiol and
progesterone dosing, LH and FSH dosing.

The bone marrow markers were also dosed: osteocalcin
and CrossLaps.

We performed the DXA examination in all patients.
From the obtained values we extracted the mean values

and the standard deviation.

Results and discussions
POF has a 1% incidence for women up to 40 years of

age and an incidence of 0.1% for women up to 30 years of
age [20-21].

The POF etiology is diverse and not very well known. As
major causes are discussed the anomalies of chromosome
X [22], POF isolated associated with autosomal genetic
mutations [23-24] autoimmune causes [25-26] infectious
causes [27] and iatrogenic causes. All these factors lead
to POF or premature menopause or hypogonadotropic
hypogonadism. These endpoints are used to define this
pathological condition involving both physical and
psychological consequences, therefore endocrinologists,
gynecologists, fertility specialists, psychologists must be
trained in POF management.

Taking into account the diagnostic criteria for POF (age
under 40 years, oligoamenorea for more than 3 months,
decrease of estradiol and increase of FSH [20] the lot we
studied complies with these criteria. From the etiological
point of view in our group we did not identify chromosomal,
infectious or iatrogenic causes and we considered this
condition to be a spontaneous cause, as it is mentioned in
other studies [28].

Regarding carbohydrate metabolism, we obtained
normal values   (76-110mg / dL) in 24 cases and increased
values   (115-122mg / dL) in 7 cases.

The evaluation of serum levels of total cholesterol, lipid,
triglycerides and LDL-cholesterol revealed normal values
in all cases.

Regarding the hormonal picture, we observed
gonadotropic growth (LH, FSH) and estradiol and
progesterone decrease in 61% of cases (fig. 1, 2).

In 19 of the cases (61.2%), hormonal dosages revealed
low values for estradiol (Normal values 30-120pg/mL) and
progesterone (normal values of 4.9-18.8pg /mL) and
gonadotropics exceeded the upper limit of normal (Normal
values LH 0.110-190µU/mL, FSH normal values 0.110-190
µU/ mL), as noted in figure 1 and 2.

Considering the link between the role of estrogen in
maintaining bone health, we find in our group that by
lowering estrogen we have as a consequence the
installation of osteoporosis in 10 patients, osteopenia in 12
patients and normal BMD in 9 patients, according to DXA
results (table  1).

Fig. 1 Estrogen and progesterone values

Table 1
BMD EVALUATION BY DEXA

Fig. 2 LH and FSH values

In addition to the biological picture defining the bone
damage in POF, we also dosed bone markers showing a
decrease in them comparable to women at menopause, a
decrease that affected more than half of the study group.

Serum osteocalcin had values ranging from 22.9 ng/mL
to 115 ng/mL in 12 cases (38%), comparable to those of
postmenopausal women.

In 7 cases (23%) with secondary amenorrhoea for 4
years, osteocalcin limits were between 18.7±7.2ng/mL,
comparable to premenopausal, while in other cases (39%)
were normal (less than 15ng/mL)

Normal serum osteocalcin:
premenopausal women: 17.9 ± 6.5ng/mL;
postmenopausal women: 18.4 ± 9.5ng/mL;
The assessment of CrossLaps plasma levels revealed in

cases with osteoporosis and osteopenia values ranging
from 0.197 ng/mL to 1.768 ng/mL, comparable to
premenopausal and post-menopausal periods

Normal values for CrossLaps:
Premenopausal women: 0.166 ± 0.476 ng/mL;
- Postmenopausal women: 0.251 ± 0.761ng/mL;
We mention that the patients included in the study did

not associate chronic disease or medication that affects
bone metabolism.

The administration of estrogen replacement therapy to
our group over a 24-month period altered the values of
bone markers in the sense of decreasing their values as
follows:

Serum osteocalcin showed values ranging from 20.3
ng/mL to 82.7 ng/mL in 19 patients, those with elevated or
moderately elevated values compared to premenopausal
or postmenopausal values of this bone turnover marker.

For the 11 cases that presented normal osteocalcin
values from the beginning, these values remained within
normal limits. We would like to point out that in the 19
patients with estrogen replacement therapy we also added
bisphosphonate therapy.

For Cross Laps after 24 months of hormone replacement
therapy, the values were between 0.672 ng/mL and 0.873
ng/mL.

DXA assessment of the patient population after 24
months shows a reduction in the number of patients with
osteoporosis, a constant number of patients with
osteopenia, and an increase in those with normal bone
density (table 2).
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There is an improvement in bone health in 4 patients
who initially had osteoporosis and in 4 patients who returned
to normal bone density from osteopenia, demonstrating
the positive effect of estrogen hormones on bone mass
regulation and maintenance in order to reduce the risk of
fracture of osteoporotic etiology.

Estrogen hormones have an important role in regulating
bone growth, in regulating bone mass and maintaining it.
Therefore, estrogen deficiency leads to osteoporosis,
knowing that bone resorption increases up to 90% after
menopause, and bone formation only increases to 45%
[29-30]. These changes also occur in the case of POF by
the significant decrease of estrogen hormones in this
pathology, therefore osteoporosis is a consequence of the
decrease in estrogen hormones. The degree of osteoporosis
is demonstrated in our study by T-score values   in relation
to DXA, but we also evaluated the markers of bone turnover
showing values   comparable to premenopausal and
postmenopausal. It is known that estrogen maintains the
balance between bone formation and bone resorption
through active mechanisms that suppress bone turnover
[31]. Thus estrogens decrease the formation and activity
of osteoclasts and increase their apoptosis [32-33].
However, there is still discussion of the action of estrogens
in the differentiation, proliferation or suppression of
osteoblasts [34-36]

All these considerations lead to the conclusion that bone
can be considered an endocrine organ and the skeleton
talks to the gonads [31].

The results of our study demonstrate the relationship
between estrogen hormones and bone mass, thus the
administration of estrogenic hormones has improved bone
mass density.

Bone markers have values   closer to normal values
after hormone replacement therapy over a 24-month
period, which shows the effect of estrogen hormones.

Observational studies in the field show the same positive
effect of estrogens [37-39] on the bone, by the
administration of estrogen hormones or contraceptive pills,
the results being a reduction in the risk of fracture.

Of course, the administration of estrogen hormones in
our group was initiated after the presentation of the risks
(breast cancer, venous thromboembolism) to patients.

In the batch of treated patients and bisphosphonates,
the results were similar in terms of bone turnover markers.
We did not detect the occurrence of fractures or necrosis
of the mandible, as side effects that may occur after
bisphosphonate therapy [40-41].

If hormonal replacement and bisphosphonates are used
for the treatment of osteoporosis, for psychological
impairment a constant psychological support is indicated.

This diagnosis has short-term and long-term
implications. Psychological and psychiatric symptoms
accompanying the disturbance caused by the sudden
appearance of the medical diagnosis of premature ovarian
failure and its consequences have long been studied. They
are not influenced by the patient’s level of education or
marital and ethnic status, age or working conditions, and
are more intense, amplifying even distress, if the patient

does not become a mother [42] and does not find or builds
a sense of consistency, that is, a goal in her new life. The
most important long-term effects are depression and
anxiety, infertile patients being at greater risk than fertile
healthy women [43] and being more stressed as the
general population [44], and among the manifestations
are irritability, distress, regret, malfunction of memory,
insomnia, low concentration of attention, low self-esteem,
shyness and social isolation [28,45-49].

For women who find this diagnosis closer to
adolescence and before attempting to conceive a child,
the news comes as a shock, it produces a lot of confusion,
the experience has a higher traumatic potential, and their
need for family support is more intense and the risk of
depression is sustained throughout life. [43, 45, 48, 52].
Mother’s role is often the essence of the female role and
influences the other aspects of woman’s life and identity,
[42] the diagnosis signifying more than a sudden end to
the fertile period and provoking a psychological process of
premature aging [48]. As a result, the moment of
transmission of the diagnosis is one of particular
importance in the psychological evolution and recovery of
the patient, most often perceived as a loss similar to the
death of someone dear to the family with a moderate and
severe level of suffering lived through helplessness, loss of
control, helplessness, sadness, guilt, which will influence
the way the patient will live with herself, that is, the body
image, the aging process, the positive and the negative
affections throughout life [43, 48, 50-52]. And because
these symptoms are more intense in patients who feel
more stigma and more uncertainty about their illness and
their future, professionals need to train both in transmitting
bad news as well as in the process of monitoring the
evolution of the patient, who not only needs but also asks
for help to learn to cope. The manner in which the bad
news is transmitted and the way the patient is prepared
for the moment deeply affects her short and long-term
reaction from all points of view, and these patients will
pose a risk of disturbing psychic functioning all their lives.
The good news is that it can be diminished by a process of
correct and patient-based news transmission and because
social isolation and low perception of social support is a
major problem in this case by offering a care system made
up of health professionals with different approaches and
available techniques, including annual assessments and
specific interventions depending on the perceived and
reported manifestations of the patient. [12, 16, 19, 42-43,
47-49, 52-55].

Conclusions
Bone mass density assessment by DXA and bone

turnover markers are the diagnostic and osteoporosis
monitoring methods in premature ovarian failure, and
hormone replacement is the best treatment for preventing
osteoporosis. Completing bisphosphonate therapy shows
an improvement in bone health in this pathology.

Psychological impairment is one of the important
consequences of premature ovarian failure on quality of
life, so psychological support should play an important role
in the complex treatment of this condition, taking into
account the young age of patients with this pathological
condition. Therefore, besides drug therapy for osteoporosis
or prevention of osteoporosis, psychological therapy is also
needed to improve the quality of life.
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