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Prevalence and hormonal profiling of secondary
amenorrheic patients presenting to a fertility
clinic — an observational study
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Summary: Objective: Amenorrhea is a menstrual disorder than can arise as a result of hormonal dysfunction of the hypothalamic-pituitary-
-gonadal axis. There is limited data on the most common causes of secondary amenorrhea in Pakistan. Therefore, this study aimed to assess
various causative factors along with hormone profiling in patients with secondary amenorrhea. Patients and methods: The present cross-
-sectional study was conducted in different fertility clinics of Abbottabad. Patients with secondary amenorrhea were included by a non-probability
sampling technique. Data related to demographic and other clinical variables were collected via a data collection form. Serum progesterone,
estradiol, luteinizing hormone, follicle stimulating hormone, and prolactin were determined using commercially available enzyme-linked
immunosorbent assay kits. This study was conducted on 126 patients with a mean age of 28.5 + 7.8 years. Results: Drug-related amenorrhea was
observed in 14.3% of patients. Hyperprolactinemia-induced amenorrhea was observed in 31.7% and in 54% of patients with unknown etiology.
Of the patients with drug-induced amenorrhea, 38.9% used oral contraceptives, 27.8% used omeprazole, and 33.3% used other drugs. Headache
(79.4%) and fatigue (78.6%) were the main symptoms reported in amenorrheic women, while hair loss was reported in 65.9% of patients.
Both loss of libido and hirsutism were observed in 45.2% and 42.9% of patients, resp. Breast pain and vaginal dryness occurred in 35.7% and
23.8% of patients, resp. Conclusion: The current study showed that hyperprolactinemia is the most common cause of secondary amenorrhea
followed by drug-induced amenorrhea, which must be considered in the clinical management of hormonal imbalances and subsequent
amenorrhea.
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Souhrn: Cil: Amenorea je menstrua¢ni porucha, kterd mize vzniknout v disledku hormonalni dysfunkce osy hypothalamus-hypofyza-gonady.
kauzativni faktory spolu s hormonélnim profilem u pacientek se sekundarni amenoreou. Pacientky a metody: Tato prliezova studie byla
provedena na rGznych klinikach pro Ié¢bu neplodnosti v Abbottabadu. Pacientky se sekundarni amenoreou byly zafazeny pomoci metody
no-probability samplingu. Data tykajici se demografickych a dalsich klinickych proménnych byla shromazdéna prostiednictvim formuldie pro
sbér dat. Sérové hladiny progesteronu, estradiolu, luteiniza¢niho hormonu, folikuly stimulujiciho hormonu a prolaktinu byly stanoveny pomoci
komerc¢né dostupnych sad pro enzymové vazanou imunosorbentni analyzu. Tato studie byla provedena na 126 pacientkach s prdmérnym
vékem 28,5 + 7,8 let. Vysledky: Amenorea souvisejici s Iéky byla pozorovana u 14,3 % pacientek. Amenorea vyvolana hyperprolaktinemii byla
pozorovana u 31,7 % a 54 % pacientek bylo s neznamou etiologii. Z pacientek s amenoreou vyvolanou Iéky uZivalo 38,9 % peroralni antikoncepci,
27,8 % omeprazol a 33,3 % jiné léky. Bolest hlavy (79,4 %) a Unava (78,6 %) byly hlavnimi pfiznaky hlasenymi u amenoreickych Zen, zatimco
vypadavani vlasd bylo hlaseno u 65,9 % pacientek. Ztrata libida a hirsutizmus byly pozorovany u 45,2 %, resp. 42,9 % pacientek. Bolest prsou
a vagindlni suchost se vyskytly u 35,7 %, resp. 23,8 % pacientek. Zavér: Soucasna studie ukazala, Ze hyperprolaktinemie je nejcastéjsi pficinou
sekundarni amenorey, nasledované amenoreou vyvolanou léky, coz je tfeba vzit v vahu pfi klinické 1é¢bé hormondlni nerovnovéhy a nasledné
amenorey.

Klicova slova: amenorea — abnormality vyvolané Iéky — hyperprolaktinemie — hormony
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Introduction

Amenorrhea is one of the most impor-
tant and challenging endocrine diseases
in gynecology [1]. Amenorrhea can be
a temporary, intermittent, or permanent
disorder caused by hypothalamic, pitu-
itary, ovarian, uterine, or vaginal mal-
function [2]. Amenorrhea is classified
into primary and secondary amenor-
rhea. Primary amenorrhea is defined as
the failure to reach menarche and the
absence of menses by the age of 14 to
6 in the lack of secondary sexual charac-
teristics growth or development [3]. Pri-
mary amenorrhea affects 3% of women
around the world [4]. There are many
causes of primary amenorrhea such as
central regulatory diseases including pi-
tuitary disorders, hypothalamic diseases,
pituitary tumors, androgen insensitivity,
congenital gonadotropin-releasing hor-
mone (GnRH) insufficiency, and Kall-
mann syndrome [5,6].

Secondary amenorrhea is the stop-
page of preceding regular periods for
3 months or preceding irregular periods
for 6 months [7]. An imbalance in the
hypothalamic-pituitary-adrenal axis is
nearly half of all occurrences of second-
ary amenorrhoea [8]. The prevalence of
secondary amenorrhea is 5-7% [9]. For
women of childbearing age, the most
common physiological causes of ab-
sent menstrual periods are pregnancy
and lactation [10]. Whereas, pathologi-
cal causes include hypothalamic amen-
orrhea, hyperprolactinemia, thyroid dys-
function, primary ovarian insufficiency,
and polycystic ovary syndrome [11,12].
Certain drugs such as H, receptor antag-
onists, antidepressants, antipsychotics,
antiepileptics, opioids and heroin, con-
traceptives, antihypertensive, and pro-
ton pump inhibitors (PPIs) may also lead
to menstrual irregularities [13-15].

Itis evident from the literature that the
number of women experiencing men-
stural irregularities including secondary
ammenohea during reproductive age
has significantly increased in develop-
ing countries [16]. It is also revealed that

there is a limited number of studies re-
garding the prevalence of functional
secondary amenorrhea, its associated
factors, and infertility induced by hor-
monal imbalances [17]. However, data
regarding secondary amenorrhea and
its specific causes such as various med-
ications is currently lacking in Pakistan.
Therefore this study aimed to:

- identify different categories of second-
ary amenorrhea;

- perform analysis of different reproduc-
tive hormones;

- compare levels of different reproduc-
tive hormones among amenorrhea pa-
tients on medications such as contra-
ceptives, PPls, and other medications.

Method and materials

Study design, time frame, and
ethical approval

This cross-sectional study was carried
out at Medical Teaching Institute (MTI),
Ayub Teaching Hospital (ATH), and Dr.
Ruqgiya’s maternity clinic in Abbottabad
from 1°t November 2020 to 31 January
2021. 126 cases of secondary amenor-
rhea between > 14 and > 40 years of age
were recruited after the ethical approval
from the ethical committee of Depart-
ment of Pharmacy, COMSATS University
Islamabad, Abbottabad vide letter num-
ber (PHM.Eth/CF-M10/17-009-3).

Sample size

For calculation of sample size following
formula was used in the prevalence
study [18].

N = 72 Pc(i12 -P)

Inclusion and exclusion criteria
Patients with >14 years of age diagnosed
with secondary amenorrhea were in-
cluded. Patients with primary amenor-
rhea were excluded from this study.

Procedure

Each patient in the current sample when
came to maternity clinics was inter-
viewed with a set of queries regarding

details of demographic, clinical charac-
teristics, previous endocrine diseases,
previous long-term medications, and
menstrual patterns in a self-created data
collection form.

After taking thorough histories from
the patients, 5-10 mL blood sample was
taken via intravenous (I/V) route from
each individual [19]. The obtained blood
was transferred from the syringe to the
gel tube and was inverted 5-6-times.
Then the blood was left at room temper-
ature for (20) minutes, after which the
serum was separated using a centrifuge
at a speed of 3,000 revolutions per min-
ute (rpm) for 10 minutes, after which the
serum was withdrawn using a micropi-
pette. The separated serum was placed
in Eppendorf and then stored in a deep
freezer to preserve it at low tempera-
tures until the required tests are carried
out.

Measuring levels of the different
reproductive hormones

in secondary amenorrhea
patients by using ELISA kits

The levels of different reproductive hor-
mones were measured by following the
steps according to the manufacturer’s
instructions for the Elisa device.

Statistical analysis

Descriptive statistics were used to cal-
culate frequencies and percentages of
study variables. Study variables were
evaluated by a non-parametric test,
the Kruskal-Wallis test, for compari-
son among different classes of medi-
cations used with respect to changes
caused by reproductive hormones lev-
els. P < 0.05 was considered statistically
significant. Statistical analyses were car-
ried out using IBM Statistical Package
for Social Sciences version 20 (IBM SPSS
v-20) used for data analysis.

Result

A total of 126 patients presenting with
secondary amenorrhea were included
in the study. The mean age of the study
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population was 28.46 + 7.79.Tab. 1 sum-
marizes frequencies and percent-
ages of sociodemographic character-
istics. The majority of patients (53.2%)
were between 21-30 years, followed by
31-40 years (22.2%), < 20 years (15.9%),
and > 40 years (8.7%). Among the study
population, most of the patients were
married (88.9%). According to the occu-
pational status of the patients, the ma-
jority (83.3%) were housewives, followed
by students (11.9%), teachers (3.2%),
and health workers (1.6%). The previous
history was taken from the amenor-
rhea patients. Most (91.3%) were shown
to have no family history of amenor-
rhea, whereas there was a previous his-
tory of amenorrhea in mother (4%) and
sister (5.6%). According to body mass
index (BMI) categories, 43.7% of patients
were overweight followed by 34.9%
with normal BMI and 13.5% obese, and
7.9% underweight patients. Various co-
morbid diseases include polycystic
ovary syndrome (14.3%), hypertension
(13.5%), and diabetes mellitus (4.8%)
(Tab. 1).

The clinical characteristics of patients
are recorded in Tab. 2. The most frequent
symptoms include, headache (79.4%),
fatigue (78.6%), generalized body
pain (73.8%), anxiety (67.5%), hair loss
(65.9%), weight gain (63.5%), abdomi-
nal pain (57.9%), mood swings (55.6%),
irritability (53.2%), nausea (50.8%), acne
(48.4%), anorexia (46.8%), palpitations
(46.8%), hot flushes (46.8%), loss of li-
bido (46.8%), hirsutism (42.9%), pain
in breast (35.7%), sleep disturbance
(32.5%), visual disturbance (27%) con-
stipation (27%), difficulty in concentra-
tion (26.2%), vaginal dryness (23.8%),
weight loss (23%), breast enlargement
(22.2%), night sweats (16.7%), bladder
control problem (15.1%), psychotic dis-
order (9.5%) and galactorrhoea (7.1%)
(Tab. 2).

The frequencies of different catego-
ries of secondary amenorrhea are illus-
trated in Fig. 1. Among 126 amenor-
rhoeic patients, causative factors include

Tab. 1. Frequencies and percentages
of demographic characteristics.
Tab. 1. Frekvence a procentualni
zastoupeni demografickych
charakteristik.

Variables N (%)*
Age (mean + SD) 2846+7.38
<20 20(15.9)
21-30 67 (53.2)
31-40 28(22.2)
> 40 11(8.7)
Marital status
married 112 (88.9)
single 14 (11.1)
Occupation
teacher 4(3.2)
health worker 2(1.6)
housewife 105 (83.3)
student 15(11.9)
History of amenorrhea
ol s
mother 5(4)
sister 7 (5.6)
BMI categories
normal weight 44 (34.9)
obesity 17 (13.5)
overweight 55 (43.7)
under weight 10(7.9)
Comorbidities
polycystic ovary syndrome 18 (14.3)
hypertension 17 (13.5)
diabetes mellitus 6 (4.8)

*Percentages were calculated in total
number of patients i.e., 126.

BMI - body mass index/index télesné
hmotnosti, N - number/pocet, SD - stan-
dard deviation/smérodatna odchylka

hyperprolactinemia (31.7%), medica-
tions (14.3%), and miscellaneous causes
irrespective of either drugs or hyperpro-
lactinemia (54%). It was observed that in
drug-induced amenorrhea, the majority
of patients (38.9%) were on oral contra-
ceptives followed by other drugs such
as H, receptor antagonists, antidepres-
sants, antiepileptic and antihypertensive

Tab. 2. Frequencies and percentages
of clinical characteristics

of amenorrhea.

Tab. 2. Frekvence a procentualni
zastoupeni klinickych charakteristik
amenorey.

Symptoms N (%)*

Headache 100 (79.4)
Fatigue 99 (78.6)
Generalized body pain 93 (73.8)
Anxiety 85 (67.5)
Loss of hair 83 (65.9)
Weight gain 80 (63.5)
Abdominal pain 73 (57.9)
Mood swings 70 (55.6)
Irritability 67 (53.2)
Nausea 64 (50.8)
Acne 61 (48.4)
Anorexia 59 (46.8)
Palpitation 59 (46.8)
Hot flashes 57 (45.2)
Loss of libido 57 (45.2)
Hirsutism 54 (42.9)
Pain in breast 45 (35.7)
Sleep disturbances 41 (32.5)
Constipation 34 (27)

Visual disturbance 34 (27)

Difficulty in concentration 33(26.2)
Vaginal dryness 30(23.8)
Weight loss 29 (23)

Breast enlargement 28 (22.2)
Night sweats 21(16.7)
Bladder control problem 19 (15.1)
Psychotic disorder 12 (9.5)

Galactorrhoea 9(7.1)

*Percentages were calculated in total
number of patients i.e., 126.
N - number/pocet

agents (33.3%), and omeprazole (27.8%)
(Fig. 1).

Tab. 3 demonstrates comparisons be-
tween study variables such as different
classes of medications and their corre-
sponding effects on hormonal levels by
applying the Kruskal Wallis H test. A sta-
tistically significant difference (P = 0.04)
was observed among contraceptives,
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Fig. 1. Prevalence of amenorrhea and its associated medications.
Obr. 1. Prevalence amenorey a s ni spojenych [éku.
Tab. 3. Comparisons of different hormones in patients taking contraceptives, PPIs, and others.
Tab. 3. Porovnani riiznych hormont u pacientek uzivajicich antikoncepci, PPls a dalsi.
Hormones Contraceptives PPIs Others* P-value** Palr-Wfse P-value**
comparison
Mean ranks Mean ranks Mean ranks
Total prolactin 7 10.8 11.3 0.3 - -
Monomeric prolactin 7.3 11.4 10.5 0.3 - -
PPls-contraceptives 1
Estradiol 86 538 137 0.04 PPIs-other drugs 0.04
contraceptives- 03
-other drugs ’
Progesterone 12.1 7.8 7.8 0.2 - -
FSH 8.1 11.4 9.5 0.6 - -
LH 12 6 9.5 0.1 - -

*Others include neuroleptic drugs, antihypertensive and H, receptors blockers.
**P-value < 0.05 was considered statistically significant.
FSH - follicle-stimulating hormone/folikulostimulacni hormon, LH - luteinizing hormone/luteiniza¢ni hormon, PPIs - proton pump inhibi-

tors/inhibitory protonové pumpy

PPIs, and other drugs in amenorrhoeic
women with respect to estradiol lev-
els. Whereas there was no statistically
significant difference among contra-
ceptives, PPls and other drugs with re-
spect to other hormones such as total
prolactin (P = 0.3), monomeric pro-
lactin (P = 0.3), progesterone (P = 0.2),

follicle-stimulating hormone (P = 0.6)
and luteinizing hormone (P = 0.1). Pair-
wise comparison analysis for estra-
diol shows there was a statistical differ-
ence between the mean rank of PPls
and other drugs while PPIs and con-
traceptives, contraceptives, and other
drugs show no significant differences

between mean ranks of these groups
(Tab. 3).

Discussion

This study was carried out to assess the
hormonal profile of women within drug-
induced secondary amenorrhea in dif-
ferent fertility clinics of Abbottabad. This
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is the first study conducted by infertil-
ity clinics in Abbottabad. The majority
of amenorrhoeic cases were either drug
or hyperprolactinemia induced whereas,
causes other than medications and hy-
perprolactinemia were also identified.
The prevalence of hyperprolactinemia
was considerably higher (31.7%) in our
study as compared with previous studies
where its prevalence was 9-17% [20].
The underlying causes for such a higher
prevalence of hyperprolactinemia may
include various medications or other
diseases. Other potentially contributing
factors of amenorrhea in our study pop-
ulation include poly cystic ovary syn-
drome (PCOS), thyroid disorders, diabe-
tes mellitus, fibroids, kidney infections,
cardiac diseases, hypertension and gas-
trointestinal disturbances.

The current study showed a higher
prevalence of drug induced amenorrhea
patients was 14.3% as compared with
previous studies which showed that
the prevalence due to medications was
9% [21]. Among drug-induced cases, the
majority were taking antihypertensive,
antidepressants, antipsychotics, and
H, receptor antagonists. These medica-
tions mainly disturb the menstrual cycle
by interfering with the hypothalamic-pi-
tuitary axis and cause amenorrhea. The
study findings warrant caution regard-
ing use of these medications to avoid
subsequent hormonal irregularities.

Our study described that participants
using antidepressants were more prone
to secondary amenorrhea. The most fre-
quently used antidepressantdrugsin our
study include fluoxetine, fluvoxamine,
escitalopram, and amitriptyline. The lit-
erature shows that escitalopram causes
amenorrhea by suppressing hypotha-
lamic gonadotropin-releasing hormone
due to elevated levels of prolactin and
thus decreasing the production of gon-
adotropins such as luteinizing hormone
and follicle-stimulating hormone [22].
Antipsychotic-induced amenorrhea is
a common but neglected adverse ef-
fect in clinical practice. In this study,

risperidone was found to be associated
with an increased serum level of prolac-
tin after its use for more than 2 years. An-
other study also reported a similar pat-
tern that amenorrhea was obvious in
patients who were exposed to antipsy-
chotics for more than 2 years [8].

Moreover, PPIs are included among
the agents associated with hyperpro-
lactinemia. Our study demonstrated
a considerable use of PPIs which may
lead to hyperprolactinemia and subse-
quent menstrual irregularities. It is es-
tablished from the literature that proton
pump inhibitors used either alone or in
combination with prokinetics cause hy-
perprolactinemia [23]. Another study
showed that PPIs can trigger hyperpro-
lactinemia resulting in Amenorrhea and
cyclic disturbances through hormonal
abnormalities [15].

The study findings demonstrate that
the use of contraceptives was quite com-
mon among amenorrhoeic patients. The
literature shows that the primary contra-
ceptive mechanism of the combination
OCP is to prevent ovulation by inhibit-
ing gonadotropin secretion at both the
level of the pituitary gland and the hy-
pothalamus [24]. Another study showed
that hormonal contraceptives (HCs) are
responsible for a decrease of circulat-
ing androgen levels as well as serum lev-
els of estradiol and progesterone from
the ovary and the inhibition of oxytocin
functioning [25]. It is evident from the
study findings that secondary amenor-
rhea can be caused by a myriad of fac-
tors. However, this can be reduced by
thorough clinical assessment of pa-
tients before selecting drug therapy,
promoting rational use of medications
and addressing other contributing fac-
tors such as hormonal irregularities and
diseases.

Conclusion

The current study demonstrated that
hyperprolactinemia, various medica-
tions and other predisposing factors are
responsible for secondary amenorrhea.

There is a need to address these issues
to avoid hormonal irregularities and
subsequent amenorrhea. Appropriate
measures such as careful selection of
pharmacotherapy is also required to
avoid harmful consequences in clinical
practice.
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