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ABSTRACT

Relevance. Non functioning pituitary adenomas (NFA) are the most common pituitary lesions after prolactinomas.
The absence of clinical symptoms of hormonal hypersecretion may contribute to the late diagnosis of the disease.
Thus, most patients go to the doctor for signs and symptoms arising from massive exposure, such as neuro-
ophthalmological symptoms and hypopituitarism, pituitary apoplexy.”! Tumor mass effect and hypopituitarism
cause high morbidity and mortality. However, early diagnosis and effective treatment minimize morbidity and
mortality. In this article, our goal was to diagnose and treat patients with NFA in a timely manner, emphasizing that
treatment should be carried out on an outpatient basis and in medical centers. This article is based on data

published in the literature and on the experience of the authors.™!
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INTRODUCTION

Adenomas are the most common primary neoplasm of
the anterior pituitary gland, accounting for 10-15% of all
intracranial tumors.'! They are benign neoplasms of
monoclonal origin, and their pathogenesis is believed to
mainly include inactivation of mutations in tumor
suppressor genes or activation of mutations in
protooncogenes, although in most cases specific
mutations have not yet been identified.”

Pituitary adenomas are divided into active and non
functioning, depending on the presence or absence of
clinical  syndromes  resulting from  hormonal
hypersecretion. Once imaged, these tumors can be
further classified as microadenomas (<10 mm) or
macroadenomas (> 10 mm), depending on their size.F!
Approximately 30% of pituitary adenomas are clinically
nonfunctioning, and most patients seek medical attention
for signs and symptoms resulting from massive exposure
to surrounding structures, that is, the optic chiasm,
cranial nerves, and pituitary pedicle. However, some
cases can be diagnosed incidentally with magnetic
resonance imaging (MRI) and computed tomography
(CT) brain examinations performed for other purposes.!
This article is about the results of diagnosis and

treatment of patients with non functioning pituitary
adenomas (NFA), whose presentation was not
accidental.

In women, NFA is often combined with pathology of the
reproductive system, and in 88% of women with NFA,
PCOS is detected, in 23% - secondary hypogonadism
with amenorrhea, which is why these patients often visit
gynecologists.” These changes are often the result of
compression or damage of gonadotrophs or pituitary
lactotrophs by a growing tumor.

The second of the possible reason for the violation of the
pathology of reproductive function in NFA is the
phenomenon of a crossed leg - compression of the
macroadenoma of the portal vessels of the pituitary gland
and a violation of the hypothalamic pituitary axis (HPA).
Hypogonadism may be due to the inhibitory effect of
PRL on the production of gonadotropins, progesterone
and estrogens, as well as on the luteinization process.!®
After surgical removal of the NFA, the pituitary cells are
decompressed and the hormonal status is often restored
on its own. However, when changes in hormonal status
are associated with ischemic necrosis of pituitary cells,
recovery options after surgery are limited, because in the
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tissue of the tumor itself apoplexy and sclerosis can also
occur (often with prolonged therapy with bromocriptine
drugs). In these cases, remission is clinically noted, and
NFA is diagnosed on CT / MRI.®!

Reproductive system dysfunctions in NFA may be
caused by abnormal, non-cyclic production of
gonadotropins or their subunits by adenoma cells. The
physiological role of free gonadotropin subunits remains
unclear. However, data appeared in the literature
suggesting the possibility of an independent influence of
the a-subunit of glycoprotein hormones on the
reproductive system.™*"!

A certain role in the pathogenesis of NFA may belong to
peripheral links in the feedback system ovaries -
hypothalamus - pituitary gland. It is known that chronic
hyperestrogenism leads to hyperplasia of pituitary cells
and can be a triggering mechanism for the development
of adenoma. Probably, conditions accompanied by an
increase in the content of estrogens in the blood
(including PCOS) may contribute to the development of
NFA.1

All types of physiological (menopause) or pathological
(depleted or resistant ovary syndrome) ovarian
hypofunction lead to stimulation of the secretion of
pituitary gonadotropins, and such a load on the pituitary
cells can cause compensatory cell hyperplasia and,
possibly, contribute to the development of adenoma. In
general, the analysis of the mechanisms of development
of NFA and often associated with them violations of
reproductive function, primarily PCQOS, indicates the
existence of a pathogenetic relationship between these
types of pathology, which must be taken into account in
their diagnosis and treatment.

Unlike hormone-active adenomas, NFAs do not have any
specific clinical symptoms and are not manifested by the
classic hormone hypersecretion syndromes (Cushing's
disease, etc.). NFAs are more often detected as a finding
on X-ray of the skull, and microadenomas, in contrast to
macroadenomas, do not show symptoms of tumor
compression of the surrounding tissues, however, as in
large tumors, hyperprolactinemia (HP) can be observed,
the origin of which is still hypothetical. ™ The endocrine
manifestation of NFA can be partial or complete (with
macroadenomas) hypopituitarism. This often results in
menstrual disorders, anovulation and infertility, and
decreased libido.™”

Moderate hyperprolactinemia occurs in 48% of patients
with NAH, which is often accompanied by galactorrhea-
oligomenorrhea in women and sexual dysfunction in
men.[*?!

Hyperprolactinemia in NFA is of a functional nature
(associated with a violation of the hypothalamic-pituitary

background of which in patients with NFA there is a
decrease in the prolactin level by more than 50%, as in
healthy people.'*?

In patients with NFA with both normo- and
hyperprolactinemia, there is a decrease in the prolactin
response to the stimulating effect of thyroliberin, which
is more pronounced in hyperprolactinemia. The absence
of the daily prolactin biorhythm was also revealed in
patients with NFA, which was observed in large and
giant adenomas.

When examining the hormonal status in the blood serum
of patients with NFA, there may be a slight increase in
the level of FSH, B-FSH, a-subunit, and less often LH.™*!
LH-secreting tumors are rare, but in this case, an increase
in testosterone levels may occur. The serum FSH level is
elevated in about 15% of patients, which in 48% of cases
is combined with the secretion of the o-subunit.
Adenomas secreting only the a-subunit occur in 7% of
cases.!*®

As shown by the results of multicenter studies (2020)
conducted in 6 Endocrinological Centers in Italy (295
patients with NFA), the main clinical manifestations of
NFA are visual impairments (67.8%), headaches (41.4%)
and hypogonadism (43, 3%) in cases when we are
talking only about macroadenomas. At the same time,
the method of choice in their treatment is 98% - surgical
treatment, which leads to improvement in 35.5%, and
41% of patients need additional radiation therapy. In
patients without transphenoidal adenomectomy, recurrent
growth is observed in 19.2% of cases within 7.5 + 2.6
years. After surgical treatment, a relapse within 10 years
occurs in 58.4% of patients, of which 18.4% require
radiation therapy (RT), and the rest are reopirated.l*”

The next common pathology of the reproductive system
in NFA is PCOS, accompanied by opsomenorrhea,
infertility, hirsutism, and metabolic changes.™ It should
be noted that according to officially existing Russian
health statistics, 4.3% of all cases of infertility develop
due to PCOS, which occurs with a frequency of 60
women per 10,000 population of the Russian
Federation.*®¥ Examination of such patients reveals
chronic anovulation, an increased LH / FSH ratio (> 2),
and hyperandrogenism. In recent years, it has been
established that with PCOS insulin resistance and
hyperinsulinemia often occur.”

At the same time, it is believed that PCOS accompanies
about 75% of anovulatory infertility, thus being a non-
specific manifestation of certain changes in the endocrine
system. Moreover, in a number of women who have
hyperandrogenic anovulation and have no signs of
typical PCOS, the changes are of a functional nature (the
so-called “functional ovarian hyperandrogenism” -
FOH)."' The evidence of the functionality of the

relationship with large adenomas), which is confirmed changes are: 1) the absence of anatomical and
by the results of the test with Parlodel, against the morphological changes in the ovaries; 2) the
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gonadotropin-dependent nature of the disorders (which
can, in particular, be evidenced by the normalization of
the level of androgens after the use of LH-RH analogs).
There is a theory that PCOS is a form of FOG.?*3
Modern ideas about the pathogenesis of PCOS are as
follows. According to one theory (“estrone theory”),
PCOS develops as a result of a “vicious” cycle of
androstendione formation. The latter can be partially
produced in the adrenal glands and is aromatized at the
periphery into estrone.”®! An increase in estrogens has
been found to increase the sensitivity of gonadotrophs,
which leads to an increase in LH secretion, and the latter,
in turn, induces or maintains an increased secretion of
androstenedione.”” The second, alternative, theory
considers PCOS as a form of functional gonadotropin-
dependent ovarian hyperandrogenism.!”! According to
this theory, the basis of disorders in PCOS is an increase
in the intra-ovarian concentration of androgens. The
local increase in the level of androgens promotes
follicular atresia and is responsible for anovulation as a
result of the direct action of androgens on the ovary.
Testosterone also, being an antiestrogen, inhibits
ovulation and inhibits blastocyst development in the
early stages of pregnancy.”®! Androgens, getting into the
bloodstream, cause virilizing changes, the development
of hirsutism. Processes that can lead to an increase in the
level of androgens in the ovaries include: follicular
atresia, which can be both the cause and the result of
excess androgens; increased production of androgens
outside the ovaries; defects in the biosynthesis of
estrogens from androgens in the ovaries and
dysregulation of androgen secretion, which may be the
result of both excessive LH secretion by the pituitary
gland and an increase in the action of LH by insulin,
insulin-like and other growth factors.*"!

So, for the most part women with inactive pituitary
adenomas suffer from reproductive disorders. Moreover,
reproductive disorders in hypertension are associated
with abnormal or acyclic production of gonadotropins
(50%), pathological or functional hyperprolactinemia
(75%), functional ovarian hyperandrogenism (up to 30%)
and other reasons.”® According to the literature data,
hyperprolactinemia is the main pathogenetic mechanism
among infertility in hypertension.

It is known that NFAs in size are microadenomas (up to
10 mm), macroadenomas (more than 10 mm), giant
adenomas (3 cm or more). During the dynamic
observation of patients with microadenomas, it was
noted that their size increased in less than 25% of the
examined patients and their spontaneous decrease was
also possible. They only show signs of invasive growth
in 2% of cases. In 80% of patients with microadenomas
within 6 years of follow-up and in the absence of
therapy, there was no increase in tumor size and an
increase in the prolactin level, 10% showed tumor
growth, and 10% of women showed spontaneous
normalization of the prolactin level. At the same time,
macroadenomas (more than 10 mm in diameter), in the

absence of therapy, have a high growth potential, more
often lead to narrowing of the visual fields and pituitary
insufficiency.?*!

Primary hyperprolactinemia also develops when the
pituitary pedicle is damaged and in such pathological
processes in the sella turcica as NAG,
craniopharyngioma, empty sella turcica, intrasellar cyst,
Rathke's pocket cyst, and intrasellar meningioma.”!

It is believed that in 11-30% of women with PCOS, an
increase in PRL secretion may be associated with
overproduction of estrogens, while in the rest of the
patients it occurs as an independent endocrine
disorder.*!

Hirsutism, in combination with hyperandrogenism and
its clinical manifestations, is diagnosed in almost every
4th patient with a frequency similar to that for a group of
women with a normal level of prolactin.?% PCOS is
detected in 18-20% of patients against the background of
impaired prolactin secretion. However, conditions such
as hyperandrogenism,  hirsutism, impaired fat
metabolism, hypothyroidism, and PCOS are not
mandatory clinical parameters of HP and most likely
manifest themselves as an independent comorbid
pathology.®*

Adenomas of the pituitary gland, proceeding without
clinical manifestations of hypersecretion of pituitary
hormones, are called "inactive" pituitary adenomas
(NFA). In the literature, the terms “clinically non-
functioning adenomas or* silent “adenomas are also
used. NFAs account for 25-30% of all pituitary tumors,
while their suprasellar localization increases the
frequency of nonselective adenomas to 70%.5* * It is
necessary to distinguish between the concepts of NFA
and "incidentaloma", the latter is often found in foreign
literature.®® Incidentalomas - tumor formations found in
any organ by chance during a more detailed examination
of the patient. The variety of mechanisms of the effect of
prolactin on a woman's body is due to the breadth of its
biological action, active interaction with
neurotransmitters, peripheral hormones, and the presence
of prolactin receptors in many organs and tissues of the
body. It is well known that pronounced ovarian
hypofunction, which is most common in women with
tumor genesis of hyperprolactinemia, aggravates the
clinical picture of the disease, leads to disorders not only
of the reproductive system, but also of other organs and
systems.*7:%

NFAs are uncommon during pregnancy because fertility
is usually impaired. For patients wishing to become
pregnant, tumor reduction is shown.B¥ Pregnancy rarely
increases the size of clinically nonfunctioning pituitary
adenomas. An enlarged pituitary adenoma can occur due
to tumor growth, heart attack, or hemorrhage into the
tumor during pregnancy. Sometimes apoplexy of a
pituitary adenoma with loss of visual fields may be the
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first sign of the disease during pregnancy.[*”! The risk of
a visual field defect is increased in patients with tumors
larger than 1.2 cm.[*™ The increased size of the pituitary
gland due to lactotroph hyperplasia can lead to a mass
effect of pituitary adenoma during pregnancy with a
rapid response to CD therapy.l*? If necessary, surgical
treatment is possible in the second trimester of
pregnancy. In the third trimester, bromocriptine
treatment or conservative management may be preferred.

Based on the foregoing, the aim of our study was to
study the spectrum of reproductive disorders in women
with NFA, taking into account the size and duration of
NAH, and to optimize their treatment.

Table 1.1: Distribution of patients by size of NFA (n = 46).

MATERIALS

For the period from 2018 to 2020 on the basis of the
Republican Specialized Scientific and Practical Medical
Center of Endocrinology named after Academician
Ya.Kh. Turakulova in the clinic and in the department of
neuroendocrinology, 46 women aged 18-45 years with
NFA were examined, who were subjected to a complete
clinical-hormonal, imaging study.

The women studied by us were divided into 3 groups.
The first group included 36 women with NFA with
microadenomas. The second group consisted of 10
women with NFA with macroadenomas. The third group,
the control group, included 20 healthy women.

Typesofadenomas Totalnumber | Microadenomas | Macroadenomas
NFA 46 36 (78,2%) 10 (21,7%)
Control group 20 20 20

Methods. Clinical research methods. When collecting
anamnesis, working conditions, the presence of
occupational hazards, bad habits (smoking, alcohol or
drug abuse, treatment by a neurologist or psychiatrist,
taking medications), heredity were determined. Clinical
examination. When examining women, attention was
paid to the length and weight of the body, physique, the
development of adipose tissue and the peculiarities of its
distribution. The method of anthropometry was used to
estimate BMI, according to the WHO classification
(2020). Gynecological status. The women were assessed
together with the gynecologists of the maternity hospital
No. 6 (Ph.D. Navruzova RS). When assessing the
reproductive status, the following menstrual irregularities
were taken into account: infrequent and absent
menstruation, intermenstrual bleeding, and discharge
before and after menstruation. In case of violation of the
menstrual cycle, the following were specified: the time
of the onset of the violations, the relationship with other
diseases, surgical interventions, stressful situations, a
change of residence, the onset of sexual activity or taking
medications. It also took into account the history of
pregnancies and their outcomes, the number and duration
of marriages. Basal thermometry was carried out in the
morning, at the same time, without getting out of bed,
with the same thermometer for 5-7 minutes. A sign of the
ovulatory cycle was considered a biphasic nature of
temperature with a decrease in ovulation on the day of
0.2-0.3 °C and a subsequent rise in phase Il of the cycle
by more than 0.5 ° C, compared with phase | of the
menstrual cycle. The duration of the luteal phase,
according to basal temperature, should normally be 12-
14 days. A shortening of the second phase, as well as a
slow, “step-like” rise, was regarded as an inferior luteal
phase of the cycle. If the basal temperature curve was
below 37 °C and had a monophasic character, the state
was assessed as anovulatory cycle 344

Ultrasound of the ovaries and uterus with folliculometry
(FM) was performed with a vaginal sensor

(doctorMatchanova A.T.) on the basis of the Research
Institute of Obstetrics and Gynecology of the Ministry of
Health of the Republic of Uzbekistan according to the
generally accepted method (Kulakov V.I. et al., 2002).
FM was performed vaginally by ultrasound method,
starting from 7-8 days MC.[*! The thickness of the
endometrium, the size of the dominant follicle in the
course of its development to the final stage - ovulation or
anovulation, persistence or atresia were assessed. For
completeness of information, FM data were compared
with BT and hormonal indicators.

Neuro-ophthalmological examination was carried out in
all patients on the basis of the RC of Neurosurgery
(doctor Sharifullina F.K.). The fundus of the eye, visual
fields and visual acuity were examined by methods of
indirect ophthalmoscopy and fundoscopy.

X-ray method - a sighting image of the Turkish saddle,
CT / MRI of the hypothalamic-pituitary region (in the
clinic "JACKSOFT MEDICAL DIAGNOSTICS
SERVICES").

The condition of the skin. Attention was drawn to the
nature of body hair, especially excessive hair, the time of
its appearance (before or after menarche). The
assessment of the degree of hair growth, according to the
scale of D. Ferriman, J. Galwey (1961), was carried out
on a 4-point system on 11 areas of the body. For women,
the normal hirsut number is 0-7 points. Based on the total
number of points, which is 36, the patient's “hormonal
status” indicator was calculated. The hirsut number of 8-
12 points is borderline, and more than 12 points is
increased. Registration of increased hair growth
(hirsutism) was performed on the scale of D. Ferriman, J.
Galwey (1961); (Table 1.2).
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Table 1.2: The main clinical manifestations of NFA depending on the size of the formation.

Clinical manifestations Microadenomas n=36 | Macroadenomas n=10 Igi%l
Headaches 22(61,1%) 9(90%)** 31(67,4%)
Dizziness 17(47,2%) 2(20%) 19(41,3%)
Decreased vision 7(19,4%) 6(60%)* 13(28,3%)
Lactorrhea 22(61,1%) 8(80%)* 30(65,2%)
Amenorrhea 9(25%) 6(60%)* 15(32,6%)
Menstrual irregularities 31(86,1%) 8(80%) 39(84,8%)
Decreased libido 14(39%) 7(70%)* 21(45,6%)
Weight gain 19(52,7%) 4(40%) 23(50%)
Weakness 26(72,2%) 2(20%)** 28(60,8%)
Cardialgia 22(61,1%) 5(50%) 27(58,7%)
Puffiness 18(50%) 7(70%) 25(54,3%)
Hirsutism 18(50%) 5(50%) 23(50%)
Alopecia 6(16,6%) 2(20%) 8(17,4%)
Highbloodpressure 17(47,2%) 4(40%) 21(45,6%)
Sweating 12(33,3%) 2(20%) 14(30,4%)
Polyuria 4(11,1%) 7(70%)*** 11(24%)
Polydipsia 6(16,6%) 7(70%)** 13(28,3%)
Drymouth 12(33,3%) 5(50%) 17(37%)
Acanthosis nigricans 16(44,4%) 2(20%) 18(39,1%)

Note: * - P <0.05; ** - P <0.01; *** - P <0.001 - statistical significance in relation to the group with microadenoma.
Further, we analyzed the range of reproductive indicators that allow us to clarify the possible mechanisms of the

development of infertility in NFA.

It should be noted that while primary amenorrhea
occurred only in 3 women with microadenoma, which
accounted for 6.5% of cases, while secondary
amenorrhea was the cause of infertility in 10 (21.7%).
Among the patients of this group, 37 (80%) had newly
diagnosed hypertension, 12 women diagnosed with
hypertension were treated without effect. At the same
time, violation of the menstrual cycle in 5 (10.8%) was
of the oligomenorrhea type, in 12 (26.1%)
opsomenorrhea and in 9 (19.5%) menometrorrhea.

A detailed analysis of the gynecological status revealed
uterine hypoplasia of 1-2 degrees in 17 (36.9%), uterine
hypoplasia of grade 3 in 2 (4.3%), chronic adnexitis in
26 (5.6%) patients. It is important to note that in patients
with NFA, cases of PCOS were found quite often - in 27
(58.7%), reliable clinical and hormonal criteria for PCOS
(clinically or hormonally confirmed hyperandrogenemia,
violation of the menstrual cycle, primary infertility,

Table 1.3: Folliculometry results in the studied patients.

hirsutism on a scale of >6, ultrasound picture of
polycystic ovary).

Further, we analyzed the results of FM, which revealed
anovulatory cycle in 25 cases (54.3%), follicle
persistence in 15 (32.6%) cases and follicle atresia in 6
(13%) cases. BT results: normal, biphasic thermograms
were found in only 4 (8.6%), shortening of the
hyperthermic phase in 6 (13%) and in the overwhelming
majority of 36 women (82.6%), the curve was
monophasic. To clarify the causes and differences in the
mechanisms of infertility in patients of 2 main groups,
the results of FM were compared (Table 1.3).

As can be seen from the tables, in patients with NFA,
cases of anovulation (87% each) with a monophasic
curve significantly prevailed, and the frequency of
follicle atresia increased (70%).

NFA Control group
(n=46) n=20
Normal ovulation 6 (13%) 20
Anovulation 40 (87%) 20
Follicleatresia 28 (70%) 20
Follicle persistence 12 (30%) 20
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Table 1.4. Comparative indices of basal thermometry in patients with NFA.

Basal thermometry
Monophase shortening of the Biphasic

Study group i

curve hyperthermic phase curve
NFA 36 6 4
(n=60) (60 %) (10 %) (6,6%)
Control group
(n=20) 20 20 20

Moreover, folliculometry revealed the phenomena of was revealed that with prolactinomas chronic

chronic anovulation against the background of polycystic
ovarian structure in 87% of patients (Fig. 1). It should be
noted that, despite the same frequency of anovulatory
infertility in women with NFA, the types of ovulation
disorders differed significantly. The results indicate that
if in general the ovulation process did not differ
depending on the type of adenoma (48% - atresia and
52% - persistence), then with their separate analysis it

atresia

anovulation syndrome proceeded as atresia in 31.5% (17
cases) and 68.5% (37 patients) - by type of persistence.
While with NFA, cases of follicle atresia occurred in
70% (28 patients) and follicle persistence in 30% (12
patients). All this indicates the presence of significant
differences in the pathogenesis of the development of
infertility in these forms of hypertension (Fig. 1).

Folliculometry for NFA

70%

persistence

Basal thermometry with NFA

monophase curve

shortening of the hyperthermic phase

biphasic curve

Figure 1: The results of folliculometry and basal thermometry in a comparative aspect.
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Hormonal characteristics of women with NFA

Determination of the concentrations and rhythms of
secretion of certain hormones can help in the diagnosis
and differential  diagnosis of the form of
hyperprolactinemia. As a rule, with tumors of the
pituitary gland, not only the quantitative parameters of
hormones change, but also their response to a stimulus is
damaged, the circadian rhythm is disturbed, and the
degree of hormonal level disturbance depends on NFA,
which can serve as an additional diagnostic criterion. In
the group of patients with NFA, which consisted of 46
women aged 30.24 + 0.88 years with a disease duration,
on average, 4.47 + 0.37 years, we investigated the levels
of tropic hormones of the pituitary gland (LH, FSH,
STH, TSH and prolactin) and hormones of the peripheral
glands (estradiol, testosterone, progesterone and cortisol)

(Fig. 2)

The results showed that the level of prolactin was within
normal values in 34 (73.9%) patients and increased in 12
female patients (26.1%) with NFA, although the
arithmetic mean values remained within the normal
range and amounted to 8.61 * 0, 76 (P <0.05), not
significantly differing from the control group. It should
be noted that the levels of prolactin significantly differed
in patients depending on the size of the NFA. Thus, in
women with microadenoma with intrasellar localization,
the arithmetic mean values of the prolactin level
amounted to 5.03 + 1.06 ng / ml, and in patients with
macroadenoma with a tendency to suprasellar growth,
the concentration of PRL increased to 9.15 + 0.78 ng /
ml. That is, the levels of prolactin in NFA depend on the
size and location of the formation.®”

e=@uo Control

Prolactin

Testosterone

Cortisol

Progesterone

Estradiol

Ld=NFA

LH

FSH

TSH

GH

Figure 2: The state of pituitary hormones in NFA (n = 46) in patients with reproductive disorders, in relation to

the data of the control group (n = 20).

Growth hormone in NFA is one of the most frequently
disturbed hormones and is often clinically undiagnosed.
In adults, there is a lack of growth hormone, especially
when their slightly or significantly reduced levels are
combined with a deficiency of other pituitary
hormones.”® This is due to the fact that in adults, the
lack of GH has no specific clinical signs and, basically,
resembles a picture of hypodynamia, hypotrophy, muscle
hypotension and heart failure and, due to disorders of
higher nervous activity, proceeds under the guise of
chronic cerebrovascular accident. Thus, GH of the
pituitary gland, in general, was reduced and the secretion

of GH fluctuated in small variations from 0.3 to 4.3 ng /
ml, on average, 3.45 £ 0.25 ng / ml. Among them, 16
women (34.6%) had normal GH levels and 30 patients
had subnormal (low) GH levels (65.4%). Compared with
the control group and patients with prolactinomas, the
concentrations of GH were significantly lower (P <0.05
and P <0.0001), respectively.

The state of secretion of gonadotropins of the pituitary
gland is of particular interest, since the main clinical
manifestations of NFA and infertility (after
hyperprolactinemia) are due to the violation of these
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hormones. LH, FSH and prolactin carry out cyclical
changes in the ovaries, provide ovulation and formation,
the formation of the corpus luteum. The concentration of
LH averaged 14.28 + 1.12 mlU / L, which was 2 times
significantly higher than the control values 6 + 0.31 mlU
/ L (P <0.05) and 4 times higher compared to prolactin-
secreting adenomas 3. 04 + 0.98 mIU / L (P <0.0001).
There was also a significant difference in LH values in
patients with micro- and macroadenomas of the pituitary
gland and, accordingly, ranged from 0.5 mIiU / L to
28.56 mIU / L and averaged 12.0 £ 1.8 mlU / L. Of
these, decreased LH levels were found in 6 (13%),
increased in 21 (45.6%), and normal in 19 (41.3%). FSH
ranged from 1.5 miU / L to 13.6 mlU / L, with an
average of 5.53 + 0.44 mIU / L. Its levels were 2 times
higher than the control group 3.14 £ 0.23 mIU / L (P
<0.05) and 1.5 times lower than the values of the group
of patients with prolactinomas 11.4 £ 0.83 miU / L (P
<0.0001) and averaged 6.75 £ 5.6 mIU / L. In general, in
the group of patients with NFA, in 28 (60.8%) women,
the FSH concentration was normal, and in 18 (39.1%) —
decreased.“®

350.00% -
300.00%
250.00%
200.00%
150.00%

Thus, the tropic function of the pituitary gland in women
with NFA and infertility is characterized by a relative
increase in the level of gonadotropins, depending on the
size of the formation. As the size of the NFA increases,
the levels of LH and FSH grow in parallel (Fig. 3). A
number of data are presented in the literature®
indicating the relationship between impaired fertility in
NFA and the effect of "tumor mass", that is, with the
development of hypopituitarism. But our studies indicate
that at the stage of pituitary microadenomas, when the
formation is small, infertility develops due to impaired
hypothalamic regulation of gonadotropin secretion and
inadequacy of feedback principles, as evidenced by a
hypergonadotropic state with significant changes in LH,
compared with FSH. Looking ahead, we can note one
more fact that confirms this presentation - this is the
effectiveness of dopamine agonists (CD and cabergoline)
not only in terms of pathogenetic therapy, but also in
fertility induction. This once again indicates the interest
of the hypothalamic mechanisms in the development of
hypertension and infertility.®4°!

100.00%
50.00%

0.00%

Microadenomas

—Oo— Control

Figure. 3 Hormonal status of women with NFA and infertility (n = 46)

Table 1.4. Comparative levels of hormones in NFA, depending on the size of the formation.

Hormones Control Microadenomas | Macroadenomas
n=20 n=36 n=10

Prolactin ng/ml 6,34 + 0,35 5,03 + 1,06* 9,15+ 1,12*
LH mlu/ 6,0+0,34 13,3+ 1,16* 17,8 £2,91*
FSH mIU/I 3,14+ 0,23 5,15+ 0,4* 6,9 +1,36*
TSH mluU/I 3,74+0,24 0,55 +0,15* 1,42 +£0,19*
GH ng/ml 3,59+0,35 3,65+ 0,29 2,72+0,37
Estradiol ng/ml 160,3 + 7,43 47,39 £ 2,95* 38,32 £9,11*
Progesterone pg/ml 21,36 + 1,27 0,54 + 0,05* 0,93 +0,16*
Cortisol nmol/day 345,67 + 34,17 120,7 + 9,84* 93,5 + 14,96*
Testosterone nmol/I 0,53 +0,04 0,72 £ 0,06* 0,59 £ 0,07

Note: * - P <0.05 significant in relation to control.

As the analysis of the results showed, there is a
significant change in the level of hormones with NFA.

So, regardless of size, there is a tendency to an increase
in the level of LH, testosterone, a significant decrease in
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the levels of estradiol, progesterone, a tendency to a
decrease in the levels of cortisol and growth hormone.

In comparison with the control, there was a significant
increase in the levels of PRL, LH and testosterone and a
decrease in the same hormones.

So, reproductive impairment in women with NFA
develops against the background of an increase in BMI
(67.4%), adnexitis (60.8%), inflammatory diseases of the
brain (60.8%) and PCOS (54.3%); characterized by
NMC (84.5%), hypertensive headaches (67.4%),
lactorrhea (65.2%), in 45.6% with primary and 54.3%
with secondary infertility. Violation of fertile function in
87% of cases developed into a syndrome of chronic
anovulation, accompanied by a violation of ovulation by
the type of atresia in 70% and by the type of follicle
persistence in 30% of patients, which was due to a
dysgonadotrophic state (an increase in LH and a decrease
in FSH), inadequacy of feedback principles indicating
the interest of hypothalamic regulation mechanisms both
in the development of NFA and in the formation of
infertility.[*84%!

Treatment. It is known that dopamine agonists are the
treatment of choice for NFA.”® Over the past 2 decades,
bromocriptine (parlodel), despite a number of side
effects and inconveniences in its use, has been
considered as an effective tool not only for suppressing
PRL levels, but also for restoring gonadal functions and
adenoma shrinkage. Cabergoline is a new selective,
potent and long-acting agonist that inhibits the secretion
of prolactin for more than 21 days in 95% of patients
after a 2-fold dose of 0.5 mg, restores the level of PRL to

. 72.0%

normal [49,50. ] Based on this, we carried out a gradual
and long-term combined use of these two drugs for the
first preparatory stage of the treatment of infertility that
developed against the background of NFA (46 cases) in
women of fertile age. At the same time, cabergoline was
prescribed by us at a dose of 3-4 mg / week with NFA,
depending on the level of prolactin and the size of the
adenoma for 1.5 years. In the next 6 months, we
smoothly switched to bromocriptine (parlodel) at a dose
of 2.5 mg at night. After 6 months, this dose was titrated
individually in each case, and the patients were on it
(1.25-2.5 mg / day) until pregnancy as a background
(maintenance) treatment.™"!

The criteria for the effectiveness of treatment were the
assessment of clinical indicators: restoration of menstrual
function and ovulation, normalization of prolactin levels
and reduction or stabilization (lack of growth) in the size
of adenomas, pregnancy. The evaluation of the results of
the study was carried out once every 3 months for 3
years.

Studies have shown that after 3 months of treatment, the
normalization of clinical parameters was achieved by 21
(45.6%) women with NFA.

With NFA, the process of restoration of the menstrual
cycle and ovulation proceeded relatively slowly: after 3
months of treatment with cabergoline, normalization of
menstruation was observed in 17 (43.5%), after 6 months
this figure increased to 28 (71.8%). And only a year after
the start of treatment, we achieved recovery of
menstruation in 34 (87.2%), and ovulation processes
normalized only in 21 (53.8%) patients (Fig. 4).

B decreasing

60.8% Ostable

increasing

39.2%

Figure 4. Dynamics of MRI indicators of NFA during treatment with cabergoline.

Women with inactive pituitary adenoma received 4
treatment regimens. (Figure 5)
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Treatment of

NFA
1scheme 2 scheme 3 scheme 4 scheme
v v
1Prolact. 1 Prolact. TProlact. |FSH tProlact. 1GH y
LGH n=49 TFSH |LH TLH n= 24 23(21,2%) with
(45,3%) n=12 (22,2%) In hypergonadotropi
' (19,3%) PCOS ¢ ovarian failure
Bromocriptine 1.25mg 3 Cabergoline Bromocriptin Cabergoline at a
times a day for 3 at a dose of 1 el.25mg dose of 1 mg once
months mg per week daily for 3 a week for 12
In the absence of the dose was months months
ovulation after 3 . .

) chosen + HRT from day 3
months + clomiphene individually dlagnOStIC of menstruation -
citrate 50-100mg from 5 laparoscopy + to day 21 +
to 9 days of clomiphene Duphaston 10 mg
menstruation for 3 l citrate + hCG 2 times a day
months from 16 to 25

days of
In the absence of Pregnancy i
pregnancy + hCG 1500- menstruation
3000 U for 3 months. Pregnancy

Childbirth
49%

Menstruation
recovery 47%

55%

Ovulation
47%

Miscarriage
0.3%

Figure 5. 4: treatment regimens.

RESULTS

According to the results of treatment within 36 months, it
was found that in 47% of women clinical parameters
were normal, 75% of patients recovered menstruation
and ovulation, 55% of patients had pregnancy, 49% had
childbirth, 0.3% had a miscarriage and 0.3% medical
abortion. 1%

Thus, cabergoline was the drug of choice in the treatment
of NFA in women with infertility. Cabergoline allowed
us to manage not only biochemical, but also radiological
and sonographic parameters in women with infertility.
Patients with NFA showed a torpid reaction, 12% of
cases (6 patients) were intolerant and characterized by
continued growth of adenoma. Clinical-hormonal

positive dynamic in patients with NFA was achieved in
60.8% of cases by the end of 18 months. In accordance
with the study protocol, all patients after 12-18 months
of cabergoline therapy were individually transferred to
low maintenance doses of bromocritine gradually in
order to induce fertility.!®"

REFERENCES

1. NasyrovaKh.K. Diagnostics and treatment of
endocrine infertility with pituitary adenomas. Diss.
Cand. honey. sciences. Tashkent, 2011; 62-103

2. H.K. Nasyrova, Z.Yu. Halimova, F.B.
Makhmudova. Review of the diagnosis and
treatment of patient with clinically inactive pituitary

Www.ejpmr.com | Vol 8, Issue 3, 2021.

1SO 9001:2015 Certified Journal | 75




Farangiz et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

adenoma,. Journal of Biomedicine and Practice
2020, Special issue, 172-184

Avks V.V., Marova E.l, Goncharov N.P.
Prolactinotropic function of the pituitary gland in
patients with "inactive" pituitary adenoma //
Problems of endocrinology, 2006; T.42. - No. 4.- S.
1922,

HalimovaZ.Yu., SafarovaSh.M. Dynamics of the
effectiveness of pituitary microprolactin therapy
with bromocriptine // Mater. scientific-practical
conf. with international participation, dedicated. To
the 90th anniversary of the birth of YaKh.
Turakulova "Modern problems of biochemistry and
endocrinology." - Tashkent, 2006; 253-254.

Dedov. I. 1., Vax V.V. Clinical Neuroendocrinology
— Moscow, 2013; 79(4): 447-56.
Vax V.V. Inactive pituitary adenomas //

Neuroendocrinology: Clinical essays; Edited by
professor E.l. Marova. — Yaroslavl: DIA — press,
2009; 23(5): 625-38.

Pituitary adenomas : clinic, diagnosis, treatment.
Edited by B.A. Kadashev, Tver, 2011; 7(5): 257-66 .
Ntali G, Capatina C, Grossman A, Karavitaki N.
Clinical review: Functioning  gonadotroph
adenomas. J ClinEndocrinolMetab, 2014; 99(12):
4423-33.

Greenman Y, Stern N. Non-functioning pituitary
adenomas. Best Pract Res ClinEndocrinolMetab,
2009; 23(5): 625-38.

Kosmorsky GS, Dupps WJ Jr, Drake RL.
Nonuniform pressure generation in the optic chiasm
may explain bitemporalhemianopsia.
Ophthalmology, 2008; 115(3): 560-5.

Pereira-Neto A, Borba AM, Mello PA, Naves LA,
Araujo Jr AS, Casulari LA. Mean intrasellar
pressure, visual field, headache intensity and quality
of life of patients with pituitary adenoma.
ArgNeuropsiquiatr, 2010; 68(3): 350-4.

Melmed S. Pathogenesis of pituitary tumors. Nat
Rev Endocrinol, 2011; 7(5): 257-66.

Losa M, Mortini P, Barzaghi R, Ribotto P, Terreni
MR, Marzoli SB, et al. Early results of surgery in
patients with nonfunctioning pituitary adenoma and
analysis of the risk of tumor recurrence. J
Neurosurg, 2008; 108(3): 525-32.
Fernandez-Balsells MM, Murad MH, Barwise A,
Gallegos-Orozco JF, Paul A, Lane MA, et al
Natural history of nonfunctioning pituitary
adenomas and incidentalomas: a systematic review
and metaanalysis. J ClinEndocrinolMetab, 2011;
96(4): 905-12.

Melmed S, Casanueva FF, Hoffman AR, Kleinberg
DL, Montori VM, Schlechte JA, et al. Diagnosis and
treatment of hyperprolactinemia: an Endocrine
Society clinical practice guideline. J
ClinEndocrinolMetab, 2011; 96(2): 273-88.

Freda PU, Beckers AM, Katznelson L, Molitch ME,
Montori VM, Post KD, et al. Pituitary
incidentaloma: an endocrine society clinical practice

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

guideline. J ClinEndocrinolMetab, 2011; 96(4):
894-904.

. Moraes AB, Silva CM, Vieira Neto L, Gadelha MR.

Giant prolactinomas: the therapeutic approach.
ClinEndocrinol (Oxf), 2013; 79(4): 447-56.
Charmandari E, Nicolaides NC, Chrousos GP.
Adrenal insufficiency. Lancet, 2014; 383(9935):
2152-67.

Boguszewski CL, Lacerda CS, LacerdaFilho L,
Carvalho JA, Boguszewski MC. Reappraisal of
serum insulin-like growth factor-l (IGF-1)
measurement in the detection of isolated and
combined growth hormone deficiency (GHD) during
the transition period. Arg Bras EndocrinolMetabol,
2013; 57(9): 709-16.

Molitch ME, Clemmons DR, Malozowski S,
Merriam GR, Vance ML. Evaluation and treatment
of adult growth hormone deficiency: an Endocrine
Society clinical practice guideline. J
ClinEndocrinolMetab, 2011; 96(6): 1587-609.
Fernandez A, Karavitaki N, Wass JA. Prevalence of
pituitary adenomas: a community-based, cross-
sectional study in Banbury (Oxfordshire, UK).
ClinEndocrinol (Oxf), 2010; 72(3): 377-82.

Molitch ME, Cowen L, Stadiem R, Uihlein A,
Naidich M, Russell E. Tumors invading the
cavernous sinus that cause internal carotid artery
compression are rarely pituitary adenomas. Pituitary,
2012; 15(4): 598-600.

Melmed S, Colao A, Barkan A, Molitch M,
Grossman AB, Kleinberg D, et al. Guidelines for
acromegaly =~ management: an  update. J
ClinEndocrinolMetab, 2009; 94(5): 1509-17.
O’Sullivan EP, Woods C, Glynn N, Behan LA,
Crowley R, O’Kelly P, et al. The natural history of
surgically treated but radiotherapy-naive
nonfunctioning pituitary adenomas. ClinEndocrinol
(Oxf), 2009; 71(5): 709-14.

Kristof RA, Wichers M, Haun D, Redel L,
Klingmuller D, Schramm J.  Peri-operative
glucocorticoid replacement therapy in
transsphenoidal pituitary adenoma surgery: a
prospective controlled study. ActaNeurochir (Wien),
2008; 150(4): 329-35.

Chen Y, Wang CD, Su ZP, Chen YX, Cai L, Zhuge
QC, et al. Natural history of postoperative
nonfunctioning pituitary adenomas: a systematic
review and meta-analysis. Neuroendocrinology.
2012; 96(4): 333-42.

Noh TW, Jeong HJ, Lee MK, Kim TS, Kim SH, Lee
EJ. Predicting recurrence of nonfunctioning pituitary
adenomas. J ClinEndocrinolMetab, 2009; 94(11):
4406-13.

Jahangiri A, Wagner JR, Pekmezci M, Hiniker A,
Chang EF, Kunwar S, et al. A comprehensive long-
term retrospective analysis of silent corticotrophic
adenomas vs  hormone-negative  adenomas.
Neurosurgery, 2013; 73(1): 8-17; discussion -8.

Lee CC, Kano H, Yang HC, Xu Z, Yen CP, Chung
WY, et al. Initial Gamma Knife radiosurgery for

WWW.ejpmr.com |

Vol 8, Issue 3, 2021.

ISO 9001:2015 Certified Journal | 76




Farangiz et al.

European Journal of Pharmaceutical and Medical Research

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

nonfunctioning pituitary adenomas. J Neurosurg,
2014; 120(3): 647-54.

Tooze A, Gittoes NJ, Jones CA, Toogood AA.
Neurocognitive consequences of surgery and
radiotherapy for tumours of the pituitary.
ClinEndocrinol (Oxf), 2009; 70(4): 503-11.

Ayuk J, Stewart PM. Mortality following pituitary
radiotherapy. Pituitary, 2009; 12(1): 35-9.

Zueger T, Kirchner P, Herren C, Fischli S, Zwahlen
M, Christ E, et al. Glucocorticoid replacement and
mortality in patients with nonfunctioning pituitary
adenoma. J ClinEndocrinolMetab, 2012; 97(10):
E1938-42.

Ding D, Starke RM, Sheehan JP. Treatment
paradigms for pituitary adenomas: defining the roles
of radiosurgery and radiation therapy. J Neurooncol,
2014; 117(3): 445-57.

Jagannathan J, Yen CP, Pouratian N, Laws ER,
Sheehan JP. Stereotactic radiosurgery for pituitary
adenomas: a comprehensive review of indications,
techniques and long-term results using the Gamma
Knife. J Neurooncol, 2009; 92(3): 345-56.

Colao A, Di Somma C, Pivonello R, Faggiano A,
Lombardi G, Savastano S. Medical therapy for
clinically non-functioning pituitary adenomas.
EndocrRelat Cancer, 2008; 15(4): 905-15.

Neto LV, Machado Ede O, Luque RM, Taboada GF,
Marcondes JB, Chimelli LM, et al. Expression
analysis of dopamine receptor subtypes in normal
human  pituitaries,  nonfunctioning  pituitary
adenomas and somatotropinomas, and the
association between dopamine and somatostatin
receptors with clinical response to octreotide-LAR
in acromegaly. J ClinEndocrinolMetab, 2009; 94(6):
1931-7.

Vieira Neto L, Wildemberg LE, Moraes AB, Colli
LM, Kasuki L, Marques NV, et al. Dopamine
receptor subtype 2 expression profile in
nonfunctioning pituitary adenomas and in vivo
response to cabergoline therapy. ClinEndocrinol
(Oxf), 2015; 82(5): 739-46.

Schade R, Andersohn F, Suissa S, Haverkamp W,
Garbe E. Dopamine agonists and the risk of cardiac-
valve regurgitation. N Engl J Med, 2007; 356(1):
29-38.

Boguszewski CL, dos Santos CM, Sakamoto KS,
Marini LC, de Souza AM, Azevedo M. A
comparison of cabergoline and bromocriptine on the
risk of wvalvular heart disease in patients with
prolactinomas. Pituitary, 2012; 15(1): 44-9.

Vieira Neto L, Abucham J, Araujo LA,
Boguszewski CL, Bronstein MD, Czepielewski M,
et al. [Recommendations of Neuroendocrinology
Department ~ from  Brazilian  Society  of
Endocrinology and Metabolism for diagnosis and
treatment of acromegaly in Brazil.]. Arq Bras
EndocrinolMetabol, 2011; 55(2): 91-105.

Taboada GF, Luque RM, Bastos W, Guimaraes RF,
Marcondes JB, Chimelli LM, et al. Quantitative
analysis of somatostatin receptor subtype (SSTR1-5)

41,

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

gene expression levels in somatotropinomas and
non-functioning  pituitary adenomas. Eur J
Endocrinol, 2007; 156(1): 65-74.

Taboada GF, Lugue RM, Neto LV, Machado Ede O,
Sbaffi BC, Domingues RC, et al. Quantitative
analysis of somatostatin receptor subtypes (1-5)
gene expression levels in somatotropinomas and
correlation to in vivo hormonal and tumor volume
responses to treatment with octreotide LAR. Eur J
Endocrinol, 2008; 158(3): 295-303.

Vieira Neto L, Wildemberg LE, Colli LM, Kasuki L,
Marques NV, Moraes AB, et al. ZAC1 and SSTR2
are downregulated in non-functioning pituitary
adenomas but not in somatotropinomas. PloS one,
2013; 8(10): e77406.

Villano JL, Seery TE, Bressler LR. Temozolomide
in malignant gliomas: current use and future targets.
Cancer ChemotherPharmacol, 2009; 64(4): 647-55.
Widhalm G, Wolfsberger S, Preusser M, Woehrer
A, Kotter MR, Czech T, et al. O(6)-methylguanine
DNA  methyltransferaseimmunoexpression in
nonfunctioning pituitary adenomas: are progressive
tumors potential candidates for temozolomide
treatment? Cancer, 2009; 115(5): 1070-80.
KasukiJomori de Pinho L, Vieira Neto L,
ArmondiWildemberg LE, Gasparetto EL,
Marcondes J, de Almeida Nunes B, et al. Low aryl
hydrocarbon receptor-interacting protein expression
is a better marker of invasiveness in
somatotropinomas  than  Ki-67 and  p53.
Neuroendocrinology, 2011; 94(1): 39-48.

Dubois S, Guyetant S, Menei P, Rodien P, Illouz F,
Vielle B, et al. Relevance of Ki-67 and prognostic
factors for recurrence/progression of gonadotropic
adenomas after first surgery. Eur J Endocrinol,
2007; 157(2): 141-7.

Gejman R, Swearingen B, Hedley-Whyte ET. Role
of Ki-67 proliferation index and p53 expression in
predicting progression of pituitary adenomas. Hum
Pathol, 2008; 39(5): 758-66.

Scheithauer BW, Gaffey TA, Lloyd RV, Sebo TJ,
Kovacs KT, Horvath E, et al. Pathobiology of
pituitary adenomas and carcinomas. Neurosurgery,
2006; 59(2): 341-53; discussion-53.

Widhalm G, Wolfsberger S, Preusser M, Fischer I,
Woehrer A, Wunderer J, et al. Residual
nonfunctioning pituitary adenomas: prognostic value
of MIB-1 labeling index for tumor progression. J
Neurosurg, 2009; 111(3): 563-71.

Brochier S, Galland F, Kujas M, Parker F, Gaillard
S, Raftopoulos C, et al. Factors predicting relapse of
nonfunctioning pituitary macroadenomas after
neurosurgery: a study of 142 patients. Eur J
Endocrinol, 2010; 163(2): 193-200.

Raappana A, Koivukangas J, Ebeling T, Pirila T.
Incidence of pituitary adenomas in Northern Finland
in 1992-2007. JClinEndocrinolMetab, 2010; 95(9):
4268-75.

WWW.ejpmr.com

| Vol 8, Issue 3, 2021.

ISO 9001:2015 Certified Journal | 7




