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NTRODUCTION

Premenstrual syndrome (PM), and its severe vari-
ant, namely premenstrual dysphoric disorder
(PMDD), associates a cluster of somatic (breast ten-
derness, fatigue, non-specific pain, bloating, extrem-
ities swelling, efc.) and psychologic (mood swings,
sleep anomalies, irritability, food cravings, anger,
etc.) elements with a menstrual cycle (MC) — related
pattern (onset during luteal phase and resuming after
menstruation) [1,2,3,4].

PM management starts from establishing the diag-
nostic that embraces a combination of self - reported
accuses with cyclic appearance in addition to exclu-
sion of other causes like thyroid and psychiatric

PM (premenstrual syndrome) management starts from establishing the
diagnostic that embraces a combination of self - reported accuses with cyclic
menstrual appearance in addition to exclusion of other causes like thyroid and
psychiatric conditions which may actually overlap in some individuals, thus a
clear multi-disciplinary distinction is mandatory. Multiple mechanisms are
involved in PM as hormonal pathways concerning ovarian-associated sex
steroids, neuroendocrine elements, central neurotransmitters, anomalies of
uterine-chemokine-brain-axis; genetic and epigenetic studies on PM still have
conflicting results. New data suggested that PM is associated with cardio-
metabolic conditions like high blood pressure (HBP) or obesity which also
independently of PM affect a great number of people in certain populations
including at young age. Our purpose is to focus on cardio-metabolic features in
PM. This is a narrative review. Recent data suggests that approximately one in ten
PM females associates HBP. Despite baseline normal values of arterial pressure,
the menstrual cycle-related symptoms correlates with higher BP (mean, systolic,
diastolic) during luteal phase versus follicular phase. Monthly variability of BP is
correlated with PM symptoms via arterial stiffness and estrogens effects on renin-
angiotensin system. In PM positive females diagnosed with refractory HBP, BP
improves if SSRI are added, SSRIs representing the first line therapy in
traditional PM management. One study found PM to be associated with a risk of
developing HBP (hazard ratio of 1.4, CI 95%: 1.2-1.6), independent of age,
smoking status and body mass index. In terms of PM and glucose profile, there is
limited amount of published data. A few small sample size studies revealed
glucose and insulin differences among PM females during menstrual cycle
phases. Food behavior changes are part of PM. PM seems more frequent among
obese individuals, but not all studies agree. Whether PM females are prone to
cardio-metabolic comorbidities or they are incidental due to high prevalence in
general reproductive female population of both conditions is still on open subject.
But understating the cardio-metabolic features in PM is essential nowadays as
modern society is oriented to a better management of conditions that impair the

quality of life.
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(anxiety, depression) conditions which may actually over-
lap in some individuals, thus a clear multi-disciplinary dis-
tinction is necessary to improve the quality of life, to
achieve optimal professional capacity in everyday life, and
to provide an adequate outcome [1,2,5].

The increasing prevalence of PM in modern society under-
lines a multi-factorial panel that is more or less understood
until this moment, but an important proportion of cases
may still go underdiagnosed, thus untreated [1,2]. Also, the
criteria of diagnostic among different societies and over
time are heterogeneous, recently a new terminology was
introduced, namely menstrual cycle-associated syndrome
(MCAS) [2,6,7,8]. PM is found in reproductive female
population with a variation from 10% to 90% (or even
100%) depending on the study and criteria of definition
(approximately two thirds of females), while PMDD is
reported in 2-8% of all women [1,9]. For instance, one
recent study on 194 women with mean age of 30 years
found 37% with PM, respective 15% with PMDD based on
DSM-based PSST (premenstrual symptoms screening tool)
[10].

Multiple mechanisms are involved as hormonal pathways
concerning ovarian-associated sex steroids, neuroen-
docrine elements and central neurotransmitters;

MCAS mostly is considered an anomaly of uterine-
chemokine-brain-axis; genetic and epigenetic studies on
PM/PMDD still have conflicting results. [1,6,7,11,12]. The
role of vitamins and minerals status as co-factors is contro-
versial [1,13]. New data suggested that PM is associated
with cardio-metabolic conditions like high blood pressure
(HBP) or obesity which also affect a great number of peo-
ple in certain populations including at young age, inde-
pendently of PM [14] (Figure 1).

Understanding the pathogenic traits of the syndrome is
mandatory for an adequate management [1,13]. Thus, the
suppression of ovarian hormones (sex steroids) is typically
done through estro-progestives (combined oral contracep-
tives; PM controlling is part of the non-contraceptive ben-
efits of contraceptives), while severe situations require
central suppression which is done by GnRH (gonadotropin
-releasing hormone) analogues [1,15]. Central neurotrans-
mitters anomalies are re-directed to a higher level of sero-
tonin via using SSRIs (selective serotonin re-uptake inhib-
itors) which is first line therapy, and, in cases with major
depressive elements, anti-depressants drugs like tricyclic
antidepressants might be used [1,13,14]. Lifestyle inter-
vention, alternative medicine like herbal plants, acu-
puncture, supplementation of calcium and vitamin D,
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Figure 1. Management of premenstrual syndrome.
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Blue boxes represent the diagnostic approach; purple boxes represent the pathogenic elements; light blue boxes in-
clude traditional therapy; brown boxes represents the elements that are brought by cardio-metabolic features (if pre-
sent) in terms of recognition and management. Identification of cardio-metabolic features in females with premenstru-
al syndrome requires a specific intervention in terms of life style habits and drug regimens like anti-hypertensive medi-
cation (Abbreviations: PM = premenstrual syndrome, SSRI = selective serotonin re-uptake inhibitors, COC = com-
bined oral contraceptives, GnRH = Gonadotropin Releasing Hormone)
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cognitive behavior therapy might be useful, in addition to
controlling the comorbidities [12,16,17,18].

M
AThe purpose is to focus on PM in terms of cardio-
metabolic elements that may be diagnosed in PM positive
females.

ETHODS

This is a narrative review. The inclusion criteria
are: full length paper, English published articles, PubMed
research using the key words: “premenstrual syndrome” or
the combination of “premenstrual syndrome” and “high
blood pressure” (or “arterial hypertension”), alternative
with “diabetes” (or “glucose”), “obesity” (or “body mass
index”), respective “dyslipidemia” (or “hyperlipemia” or
“cholesterol”). We also included relevant data on PMDD.
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The article is organized in several subsections following
the specific cardio-metabolic features we searched. We
cited papers with different levels of statistical significance,
from original studies to reviews, meta-analysis and ex-
perts’ opinions. We excluded articles of case report or case
series type. We included 6 studies on HBP subsection, 3
studies on glucose profile and PM, 5 studies on body mass
index among PM females, and two studies on lipid profile
in PM.

ENERAL DATA
PM and high blood pressure

Arterial hypertension in PM women may be found either
as a chronic disease, either as a pregnancy-related event,
either a combination of both; moreover, variations of the
daily blood pressure values is recognized at the moment
when PM symptoms are manifested on otherwise normo-
tensive females [14,19-23]. Whether the _}n
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prevalence of cardio-metabolic conditions is higher in PM
females versus persons without PM is still an open issue
[19-23].

New data suggests that approximately one in ten PM fe-
males associates HBP [14]. A longitudinal study from
2021 on 7729 females (an extract from Australian Longitu-
dinal Study on Women’s Health) identified 9.8% of them
with chronic high blood pressure and 10.8% with pregnan-
cy-related hypertension among the subgroup with a prior
pregnancy; also, chronic hypertension associates a statisti-
cally significant risk of MC irregularities (relative risk of
1.42,1.17-1.72) [14].

Despite baseline normal values of arterial tension, the MC-
related symptoms correlate with higher values of blood
pressure [19]. A prospective study on 370 females who
experienced at least one symptom of PM during MC re-
vealed a statistically significant higher blood pressure
(mean, systolic, diastolic values) during luteal phase versus
follicular phase [19]. It was suggested that BP fluctuations
are due to arterial stiffness and hemodynamics changes
that are induced by ovarian steroids pattern in PM. A study
on 21 persons with PM versus 15 controls showed statisti-
cally significant higher arterial stiffness (based on pulse-
wave velocity assessment) during luteal phases with syn-
chronous changes of BP, thus BP monthly variability
might be due to the presence of PM [20].

A blind randomized study on 40 females (mean age of 43
years) with PM and refractory HBP treated half of them
with SSRI (sertraline 50 mg/day) and the other subgroup
(control) without SSRI for 5 weeks; SSRI group had a sta-
tistically significant lower diastolic, not systolic BP, a re-
sults that makes an important point in management of se-
vere BP in women of reproductive age with PM [21].

A transversal study on 408 individuals of mean age 21
years, enrolled between 2006 and 2014, identified 19% of
them with PM; diastolic (not systolic) BP was statistically
significant higher than control (p = 0.02) [22].

A prospective study included 1257 females (a sub-
population from Nurses’ Health Study II) with PM versus
2463 controls (the study was conducted between 1991 and
2005); HBP was identified in 342, respective 541 women;
PM is found to be associated with a risk of developing
HBP (hazard ratio of 1.4, CI 95%: 1.2-1.6), independent of
age, smoking status and body mass index [23].

PM and glucose profile

In terms of PM and glucose profile, there is a limited
amount of published data. No specific data/studies (with
high quality statistics) pointing out the prevalence of type
2 diabetes mellitus in PM population are reported yet. Gen-
erally, we know that among lifestyle interventions, regular
physical exercise might help, with potential improvement
of glycaemia and insulin secretion and sensibility. [24].

We mention a comparative, cross-sectional study on glu-
cose profile in PM women in relationship to MC phases
that included 30 individuals and found that glycaemia and
insulin resistance as measured by HOMA-IR (model as-
sessment of insulin resistance) are lower during luteal and
m follicular phase versus control [25].
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Anomalies of food behavior during luteal phase represent
an element of PM/PMDD that might complicate the glu-
cose profile and body mass index, underling leptin and
insulin release, but the data we have so far are reduced
[26]. A study on 20 women with PMDD versus 18 con-
trols showed significant changes of insulin, leptin and
HOMOA-IR between MC phases [26]. On the other hand,
the use of GnRH in selected cases might impair the meta-
bolic profile due to central hypogonadism [27].

PM and obesity

It is controversial if cyclic food cravings are direct con-
tributors to body mass index variations [28-33]. However,
the prevalence of PM elements among obese females of
reproductive age is higher when compare to females with
normal body mass index, according to majority of studies,
but not all [28-33].

A cross-sectional study on 217 females of average age
28.8 +/- 7.9 years showed that, if PM elements are present,
there is a higher calorie and carbohydrate intake, while the
frequency of PM symptoms is higher in obesity and over-
weight group versus normal weight [29].

A prospective study published in 2020 on 63 females with
PMDD versus 53 controls found that BMI is higher in
PMDD group in addition to higher values of leptin during
early and late luteal phases, while leptin increased from ear-
ly to late phase with no changes of ghrelin levels [30]. In
PMDD, body mass index correlates with variations of leptin
levels between early and late luteal phases, with the presence
of depression symptoms during late luteal phase and also
with the identification of emotional eating behavior [30].

A transversal study on 1702 persons aged between 8 and
23 years identified a 19.3% prevalence of PM, respective
of 4.6% for PMDD based on PSST-A (premenstrual
symptoms screening tool for adolescents); among these,
multivariate regression showed that younger age at menar-
che in addition to junk food intake are correlated with
PMDD [31].

A longitudinal study on 1057 people with PM, aged be-
tween 27 and 44 years versus 1959 controls showed a cor-
relation between body mass index and PM, at every 1 kg/
sqm increase of body mass index there was a 3% increase
of PM risk [32]. The risk of PM is higher in individuals
with body mass index above or equal to 27.5 kg/sqm ver-
sus less than 20 kg/sqm at baseline [32]. Cyclic body mass
index variations according to MC phases were not con-
firmed [32]. Increased body mass index correlates with the
presence of abdominal cramps, back pain and swelling of
legs [32].

On the contrary, some data showed that PM is more fre-
quent among normal weight subjects [33]. For instance,
we mention a study on 476 individuals (233 with PM and
243 without PM) showing that PM is two times more fre-
quent in normal weight women versus those with BMI
higher or equal with 25 kg/sqm (68% versus 31%), while
PM is less frequent in females with higher fat mass as as-
sessed through bioelectrical impedance [33].

To a larger extent, some data reported the association be-
tween PM or PMDD and eating disorders like bulimia _}
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nervosa or binge-eating (independent of food cravings in
PM) [34-40]. Moreover, the presence of PM represents a
marker of ovarian sensitivity in patients with eating disor-
ders [34-40].

PM and lipid profile

Lipids profile may be correlated with hormonal levels and
their variations among MC. Ovary-related estrogens are
key players in different conditions like endometriosis, en-
dometrial hyperplasia, excessive uterine bleeding, but also
in aggravating HBP or hypercholesterolemia in females
under oral contraceptives due to estrogen-associated ef-
fects on hepatic production of liver proteins, including the
substrate ~ of  renin-angiotensin-aldosterone  system
[41,42,43]. Thus managing PM with combined oral contra-
ceptives needs a careful cardio-metabolic co-morbidities
evaluation due to potential side effects [41,42,43].

A community-based transversal study on 354 females with
PM versus 302 healthy persons representing the control
group identified statistically significant higher levels of
triglycerides and lower values of HDL (high density lipo-
protein); also, at every unit increase of PM score, the prob-
ability of metabolic syndrome increases by 12% after ad-
justment for age and body mass index [44]. Another study
on 34 subjects with PMDD and 20 controls found that pre-
menstrual cholesterol is lower in PM free group while the
prevalence of premenstrual high levels of cholesterol
above 200 mg/dL is 23% in PM group and zero in PM
negative individuals [45].

ISCUSSIONS

Overall, the cardio-metabolic features in PM females
represent a challenging topic and literature data we have so
far is not clear in many areas. Checking PM elements in
females with refractory high blood pressure seems a logi-
cal step in multidisciplinary management. Another topic
with insufficient data concerns PMDD and associated met-
abolic features, there is not enough information to specu-
late a more severe metabolic profile if the elements of
PMDD diagnostic are more severe than typical PM.

ONCLUSIONS

Whether PM females are prone to cardio-metabolic
comorbidities or they are incidental due to high prevalence
in general reproductive female population of both condi-
tions is still on open subject. Understanding the cardio-
metabolic features in PM is essential nowadays as modern
society is oriented to a better management of conditions
that impair the quality of life, noting that PM has a high
epidemiological impact due to increased prevalence in
general reproductive female population.
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