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EXPLORING THE EFFECTS OF BETAMETHASONE ON TOTAL FETAL LUNG VOLUME,
AND ITS RELATIONSHIP IN THE PREDICTION OF NEONATAL RESPIRATORY DISTRESS

SYNDROME

HCTPAXKYBAIBE HA E®EKTOT HA BETAMETA3OH BP3 BKYIIHUOT ®ETAJIEH
BEJIOAPOBEH BOJIYMEH N HEI'OBATA YJIOI'A BO IPEJUKIIMJA HA HEOHATAJIEH

PECIIUPATOPEH IUCTPEC CUHAPOM

Elena Dzikova, Goran Dimitrov, Irena Aleksioska Papestiev and Valentina Tofiloska

University Clinic for Gynecology and Obstetrics, Faculty of Medicine, Ss. Cyril and Methodius University

in Skopje, Republic of North Macedonia
Abstract

Introduction. Every year, 15 million infants are born
prematurely, and 1 million of them surrender to pre-
term birth complications, accounting for 1 in every 3
neonatal deaths. Globally, about 28.5 premature births
occur per minute, resulting in approximately 4 fata-
lities, with 2 of these attributed to respiratory distress
syndrome (RDS). This study aimed to investigate how
betamethasone affects fetal lung development by
assessing fetal lung volume and its association with
neonatal RDS. The study received ethical approval by
the Ethics Committee of the Faculty of Medicine, Ss.
Cyril and Methodius University in Skopje, North
Macedonia.

Methods. This prospective clinical observational-in-
terventional study involved 100 patients, including 50
with a history of preterm birth (study group) and 50
full-term cases (control group). The study was con-
ducted at the University Clinic for Gynecology and
Obstetrics, Faculty of Medicine, Ss. Cyril and Methodius
University in Skopje, North Macedonia. Fetal lung
volume was measured before and after betamethaso-
ne therapy, and its relation to neonatal RDS was
evaluated. Patients were categorized into five groups
based on gestational weeks.

Results. Significant differences in total fetal pulmo-
nary volume were observed before and after beta-
methasone treatment. Additionally, the measurement
of total fetal lung volume has proved to be effective
in predicting neonatal respiratory distress syndrome.
Conclusion. Total fetal pulmonary volume measu-
rement is a highly sensitive and specific method for
predicting fetal lung maturity. This non-invasive,
cost-effective, and easily accessible technique can
be routinely employed in hospitals equipped with

Correspondence to:  Elena Dzikova, Bul. llinden No.59, 1000 Skopje,
R. N. Macedonia; E-mail: elena.dzikova@gmail.com

suitable ultrasound devices and adequately trained
staff.

Keywords: fetal total pulmonary volume, fetal lung
maturity, respiratory distress syndrome

Ancrpakr

BoBen: Cekoja ronuHa mpenBpeMeHo ce paraat 15
MUJIMOHU HOBOPOJICHUMIbA, 2 | MHJIMOH O] HUB Ce
COOUYyBaaT cO KOMIUIMKAIMH MOPaId IPeMaTypHTET,
LITO MpeTcTaByBa | 01 cekou 3 CMPTHU CiIydau Kaj
HOBOpOJeHUMbaTa. 17100a1HO, cekoja MUHYyTa ce
pafaat mpuOImKHO 28,5 MpPeTepMUHHUCKH HOBOPO-
JCHYMIba, LITO € BOJACYKAa NpUYMHA 3a okony 4
CMPTHH CIIy4ad, IpU LITO 2 O HUB CE IOBP3aHHU CO
pecnimpatoper auctpec cuaapom (RDS). Osa wuc-
TpaXyBambe HMalle 3a 1Ie7 Aa o HCCIeIu Bidja-
HUETO Ha OeTamMeTa3oHOT Bp3 (eranmHaTta OenopooHa
3peNoCT CO Mepeme Ha QeTaTHHOT OernoapodeH Bo-
JyMEH W HeroBaTa IMOBP3aHOCT CO HEOHATAJHUOT
RDS. UctpaxyBamero n100u no3Bona oj Eruukuor
KOMHTET Ha MeaUIMHCKHOT (aKyaTeT Ipu Y HUBEp-
sureror "CB. Kupun n Meroanj" Bo Ckomje, Ce-
BepHa MakeioHMja.

Metoau. OBaa NpoOCHEKTHBHA KIMHUYKA OICEpBa-
[IMjCKO-MHTEPBEHIIMCKA CTyauja BKiIydyBame 100
nanueHTkr, 50 co HCTOpHja Ha NPETCPMHUHUPAHO
MOpoJyBame (MCHHUTyBaHa rpymna) U 50 KOHTPOIHH
Cly4au BO TEpMHUH 3a NopofayBame. McrpakyBamero
ce W3BeAyBalle BO YHHBEp3UTETCKAaTa KIMHHUKA 32
TMHEKOJIOTHja M aKylepcTBo, MeaunuHcku (axy-
ter, mpu YHuBep3ureror "CB. Kupun u Meroau;j"
Bo Ckomje, CeBepra Makenonuja. AHamm3upanu Oea:
(detanuuor OenoapoOEH BONYMEH Hpel U Mo Tepa-
nyjara co OeTaMeTa3oH, U HEroBapTa yjora BoO Ipe-
muknrja Ha HeoHaTarHHOT RDS. IlamuenTtkure Oea
MIOJIETICHHU BO TIET IPYTH CIIOPE] TeCTAIMKNUTE HeIeIH.
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PesyaraTtu. Ce yTBpAMja 3HAYUTEIHH PAa3IUKH BO
(deranHHOT OENOAPOOEH BOMYMEH IMPH TPETMAHOT
co Oeramera3oH. McTo Taka, METOIOT ce MOKaxa
e(MKaceH BO MPEABUIyBabe Ha HeOHATATHHOT RDS.

3akaydok. MepemeTo Ha (eTaTHHOT OelnoapoOeH
BOJIyMEH € METOJ CO BUCOKa OCETIIMBOCT M CIICIH-
¢udHOCT 32 MpenBUAYBamkE Ha 3peiiocTa Ha (eTai-
HOTO Oenonapobue. OBaa HEMHBa3WBHA, CKOHOMUIHA
U TIpUCTalHa TEeXHUKA MOXKE Ja ce M3BpIIyBa py-
THUHCKH BO 3/JpaBCTBEHUTE YCTaHOBU 00€30e1eH! cOo
COOJIBETHA yATPa3By4YHa OlpeMa 1 00y4eH MepCoHall.

Knyunu 360poBu: BKyneH ¢eTajeH NyJIMOHAJCH
BOJIyMeH, (perasnHa OenompoOHa 3pesocT, pecrupaTtopex
JUCTPEC CHHAPOM

Introduction

Preterm birth, defined as childbirth before 37 com-
pleted gestational weeks, is a global health concern
with significant implications for neonatal mortality
and morbidity. Each year, approximately 15 million
infants are born prematurely [1], constituting around
11% of all live births worldwide. Tragically, 1 mi-
llion of these preterm newborns succumb to the
complex and often life-threatening complications
associated with their premature birth, making pre-
term birth a leading cause of neonatal mortality. This
grim reality highlights the pressing need for com-
prehensive research and interventions to address this
public health issue.

One alarming aspect of preterm birth is its dispro-
portionate impact on neonatal mortality. Astonishin-
gly, one in every three neonatal deaths is attributed
to complications related to prematurity. These fragile
infants, born before full development, face signify-
cant challenges from their first moments of life.
Respiratory distress syndrome (RDS), characterized
by immature lung function, is a particularly devas-
tating consequence of preterm birth, responsible for
a substantial proportion of neonatal deaths, with
about two out of every four fatalities among preterm
infants linked to this respiratory condition.
Furthermore, the global prevalence of preterm birth
is a pressing concern, with approximately 28.5 pre-
mature births occurring worldwide every minute.
This phenomenon's prevalence varies across regions
and countries, with data from 184 countries showing
percentages ranging from 5% to 18% [1].

To address this issue comprehensively, it is impera-
tive to intensify efforts in understanding the causes
of preterm birth, developing effective preventive
strategies, and improving the care and outcomes of

preterm infants. This study aims to contribute to the
understanding of factors surrounding preterm birth
and its consequences, particularly focusing on fetal
lung development and RDS. By doing so, this study
seeks to pave the way for innovative approaches that
reduce the global burden of preterm birth, mortality,
and morbidity, offering hope to families worldwide.
Child mortality is a critical global health issue, with
significant implications for public health and societal
well-being. In 2015, 5.9 million children under the
age of 5 lost their lives, with a mortality rate of 42.5
per 1,000 live births. Notably, 45% of child mortality
occurs during the neonatal period, with a neonatal
mortality rate of 19% [1].

Within child mortality, examining specific challen-
ges faced by different regions and countries is cru-
cial. In North Macedonia (NMK), the 2012 infant
mortality rate was alarmingly high, at 9.8 per 1,000
live births - twice the European Union average. A
significant proportion of these infant deaths (81%)
occurred within the first 30 days of life, emphasi-
zing the importance of early-life healthcare interven-
tions to reduce mortality [2].

Prematurity emerges as the primary contributor to
perinatal mortality in NMK, often leading to neona-
tal respiratory distress syndrome (RDS), a life-threate-
ning condition. Understanding the dynamics of child
mortality, particularly prematurity and RDS, is vital
for improving healthcare practices and saving lives
in NMK and worldwide.

Prematurity, a critical concept in neonatal and peri-
natal medicine, was defined by the World Health
Organization (WHO) back in 1948 as childbirth with a
neonatal birth weight below 2500 grams (g). Howe-
ver, it is essential to recognize that within this weight
range, approximately one-third of newborns are born
at full term, experiencing normal growth during ges-
tation. In 1967, Battaglia and Lubchenco [3] intro-
duced a practical classification system considering
both birth weight and gestational week, offering a
more comprehensive understanding of prematurity.
Preterm birth, defined as birth before 37 completed
gestational weeks, can be categorized into three groups:
extremely preterm birth (<28 gestational weeks), ve-
ry preterm birth (28-32 gestational weeks), and mo-
derately to late preterm birth (32-37 gestational weeks).
The leading cause of neonatal mortality worldwide
and in North Macedonia is respiratory distress syn-
drome (RDS), resulting from atelectasis due to hyaline
membrane disease. As such, predicting fetal maturity
prenatally is crucial to ensure better postnatal adap-
tation and reduce morbidity and mortality among
newborns. While various techniques exist for deter-
mining fetal maturity, many are invasive and carry
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risks, particularly for infants already compromised
by prematurity. This study examined the effects of
betamethasone on fetal lung development, assessing
fetal lung volume and its relationship with neonatal
RDS. Ethical approval was obtained by the Ethics
Committee of the Faculty of Medicine, Ss. Cyril and
Methodius University in Skopje, North Macedonia.

Material and methods

This prospective clinical observational-interventional
study involved 100 patients, including 50 with a his-
tory of preterm birth (study group) and 50 full-term
cases (control group). The study was conducted at
the University Clinic for Gynecology and Obstetrics,
Faculty of Medicine, Ss. Cyril and Methodius Uni-
versity in Skopje, North Macedonia. Fetal lung vo-
lume was measured before and after betamethasone
therapy, and its relation in the prediction of neonatal
RDS was evaluated. Patients were categorized into
five groups based on gestational weeks.

Patients included in the study comprised those with
premature rupture of membranes (PPROM), those
experiencing preterm contractions and expected pre-
mature birth (PPI), or those with an anticipated pre-
term cesarean section (PSC). Patients excluded from
the study were those with fetal anomalies, multiple
pregnancies, and the presence of maternal illnesses.
A Voluson Expert E8 ultrasound machine equipped
with a 3.5 MHz semi-convex ultrasound probe was
used in the study. A Patients were examined trans-
abdominally, in a semi-seated position. Fetal matu-
rity was assessed both before and 72 hours after fe-
tal lung maturation treatment using measurements of
the total pulmonary volume (VolBD). These assess-
ments were compared with the determination of
postnatal respiratory distress syndrome (RDS) as the
gold standard.

Patients were divided into 5 groups; the first four
groups of study patients with a history of preterm
birth and the fifth group comprised control cases at
full term for childbirth:

- 28-30 gestational weeks

- 30 (+1 day) - 32 gestational weeks

- 32 (+1 day) - 34 gestational weeks

- 34 (+1 day) - 36 (+6 days)

>37 gestational weeks (control cases).

The study was conducted in two phases, before and
72 hours after administering ampules Betamethasone
at a dose of 14 mg/ll every 24 hours, following a
standard protocol for fetal lung maturation. The re-
sults obtained were monitored for up to 72 hours and
then compared with the degree of postnatal RDS,
which was used as the gold standard. If the patient

had not given birth within 72 hours of the last
measurement, she was excluded from the study.

MS Excel, SPSS, MedCalc, Social Science Statistics,
and GraphPad were used for conducting standard
statistical procedures, including mean value, standard
deviation, Pearson's and Spearman's Rho correla-
tions, analysis of variance, Student’s t-test for paired
analysis, and p-value for statistical significance.

The specificity and sensitivity of the new method
(total fetal pulmonary volume) were evaluated against
the gold standard, postnatal RDS.

A linear regression analysis was performed to assess
its distribution in relation to gestational weeks and
the predictive value of RDS tests.

A diagnostic test was evaluated for sensitivity and
specificity, including determining cut-off values using
ROC (Receiver Operating Characteristic) curves and
AUC (Area Under Curve) values.

The statistical significance was set at p<0.05.

RM6C/0B Mi11
15.2cm/1.5/32H: Tib 0.1

18.07.2016  12:42:45

RAB4-8-D/OB MI 1.2 Klinika za Ginekologija

volson yakupi, Semije *
& 15.4cm/1.1/31Hz Tis 0.1 As.Dr.Ele 01.04.2016

5317-16-04-01-15 GA=33w3d

1 D4.08cm
2 D3.81icm

Fig. 2.
Fig. 1 and 2. Measurement of total fetal pulmonary volume

The measurements of the total fetal pulmonary vo-
lume were made considering that the fetal lungs ha-
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ve a pyramid-like shape. The total pulmonary volu-
me (ml) was calculated by determining the area of the
base of both lung lobes and multiplying it by one-
third of their height. In this process, a mathematical
adaptation formula like 3D VOCAL (Virtual Organ
Computer-Aided Analysis) was utilized (Figures 1
and 2).

The presence or absence of postnatal RDS was used
as a method for comparison.

Results

A statistically significant difference was observed in
the groups from 28-34 gestational weeks regarding
the increase in the total fetal lung volume before and
after the administered therapy for fetal lung matura-
tion. On the other hand, the results indicated that the

0-0 1 L L L]
30 40 50 60 70
X Vol. na bel drob

Fig. 3. Linear regression of total lung volume in prediction of
RDS from 28-30 g.w.

2.51

2.0+ ob e

Y RDS

1.04 [

0.5+

0. 0 T T T 1
0 20 40 60 80

volumen na bel drob

Fig. 4. Linear regression of total lung volume in prediction of
RDS from 30 (+1 day) -32 g.w.

best fetal response to a single therapy occurred bet-
ween 32-34 gestational weeks, while the least res-
ponse was observed between 28-30 gestational weeks-
necessitating a repeat therapy after at least 7 days.

Additionally, a statistically significant difference of
p<0.05 was found in predicting RDS based on the
total fetal lung volume in all five groups according
to gestational age with the best diagnostic accuracy
from 30 (+1 day) -32 gestational weeks (p<0.0001)
(Figures 3-7).

1,5+
1.0 - .
D
2 0.5
]
0.0 T
20
Yol. na bel drob
=0, 5

Fig. 5. Linear regression of total lung volume in prediction of
RDS from 32 (+1 day) -34 g.w.

Y RDS
5
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-0.5- X Vol. na bel drob

Fig. 6. Linear regression of total lung volume in prediction of
RDS from 34 (+1 day) -36 g.w.
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Fig. 7. Linear regression of total lung volume in the prediction
of RDS from > 37 g.w.

Furthermore, the measurement of the total fetal lung
volume exhibited a high sensitivity of 71.4% and
specificity of 75.9% for a cut-off value of <55.92,
with an area under the curve (AUC) of 0.821 and
statistical significance at p<0.0001 (Figure 8).
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In addition, the method of measuring the total fetal
lung volume demonstrated that the values of fetal
lung volume linearly increased with the progression
of gestational weeks (Figure 9).

VolBD
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Fig. 8. ROC curve for total fetal lung volume (VoIBD) in

predicting RDS in all patients

501
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X Vol. na bel drob

Fig. 9. Distribution of the total fetal lung volume by gestational
weeks with statistical significance at p<0.0001

Discussion

It would prove highly beneficial to prenatally assess
fetal maturity through a non-invasive method that is
cost-effective, widely available, user-friendly, reliable,
sensitive, specific, and applicable as a routine proce-
dure in any healthcare facility equipped with quality
ultrasound technology and trained personnel. This
approach could facilitate timely predictions of fetal
maturity and provide timely interventions when
needed. Additionally, it would be advantageous to
determine the most effective treatment group based
on the gestational age of the fetus and identify cases
where repeated intervention is necessary to ensure
optimal fetal maturity. These objectives have inspi-

red numerous researchers to conduct various studies
aimed at achieving these goals.

Neonatal Respiratory Distress Syndrome (RDS) is a
significant contributor to mortality and morbidity
among premature infants. A widely recognized and
established approach to mitigate this risk is the ante-
natal administration of corticosteroids, aimed at en-
hancing fetal pulmonary maturity. It is well-docu-
mented that the most advantageous impact of pre-
natal corticosteroid therapy occurs within the win-
dow of 24 hours to 7 days after the completion of
administration [4]. Although corticosteroids have
demonstrated a favorable impact on enhancing pul-
monary maturity, the precise mechanism behind this
beneficial effect remains a topic of ongoing invest-
tigation.

Premature newborns, especially those with extreme
prematurity, often develop neonatal respiratory dis-
tress syndrome (RDS) as a result of a lack of sur-
factant, high surface tension in the alveoli, and their
collapse. Nowadays, there is a therapy with exoge-
nous artificially prepared surfactant that mimics the
fractions of surfactant A, B, and C. It can lead to a
rapid and effective restoration of fetal lung function.
However, even in the era of modern medicine and
pharmacy, sometimes this treatment is ineffective
and can result in high morbidity or, even worse, a
fatal outcome for the newborn. Therefore, when pre-
mature birth is expected, it is crucial to determine
the degree of fetal maturity, which has a significant
impact on neonatal prognosis after birth. Today, there
are various methods for assessing fetal maturity, such
as determining the lecithin-to-sphingomyelin (L/S)
ratio in amniotic fluid as predictors of synthesized
surfactant necessary to reduce the surface tension of
the alveoli, facilitating the breathing process. The
L/S ratio is around 32/33 weeks of gestation and then
increases, making the surfactant more effective, the-
reby improving the breathing process. It is essential
for the difference between lecithin and sphingo-
myelin to reach a high value, so their ratio should be
greater than 1.5, ideally 2 or more, for the fetus to
have full lung and overall fetal maturity.

Recently, the method of determining lamellar bodies
in amniotic fluid (LBC) has been described as a
simple method with high sensitivity and specificity.
This method is invasive but easier to perform in the
laboratory and provides faster results. Gradually,
this method is becoming the gold standard for
prenatal assessment of fetal maturity and is almost
completely replacing the method of determining the
L/S ratio in amniotic fluid.

However this method is invasive and carry a certain
level of risk, estimated at around 0.7% [5], for com-
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plications such as premature rupture of the fetal mem-
branes, pain, premature placental abruption, bleeding,
and more. Additionally, it reduces the comfort of the
mother and may induce fear and significantly in-
crease the stress level, which, in patients with com-
plicated pregnancies involving conditions like preec-
lampsia, diabetes, neurological disorders, etc., can
worsen the mother's condition and, consequently, the
fetus condition.

That is why the objectives of this study were as
follows:

- To examine the validity of this new method for pre-
dicting fetal maturity, which should be non-invasive,
cost-effective, accessible, simple, reproducible, and
suitable for routine use in any hospital facility equi-
pped with a good ultrasound device and educated
staff. This was achieved by determining its sensi-
tivity and specificity.

- To determine in which group, based on the ges-
tational age of the fetus, the treatment works best by
assessing fetal lung volume. Additionally, to identify
cases where it is necessary to repeat the treatment to
achieve better fetal maturity, ultimately reducing fe-
tal mortality and morbidity, which are key goals outli-
ned in the action plan of the World Health Orga-
nization from 2012 [6] and Healthy People 2020 [7].
The method we investigated in our study was the
measurement of total pulmonary volume. This me-
thod was also performed with the mother in a semi-
reclining position, following all the previously men-
tioned inclusion and exclusion criteria set for this
study. The method was conducted trans-abdominally
during routine ultrasound examinations. Since we
couldn't use the VOCAL method on all available
devices, we used a 2D method under the assumption
that fetal lungs have a geometric pyramid shape. To
measure their volume, we needed to measure the
area of their base and multiply it by 1/3 of their height.
Then, using the mathematical formula previously
described in the Materials and Methods section, the
results of the 2D measurements were transformed
into 3D. This method was previously used by seve-
ral authors, such as Gerards et al. in 2006 [8], to
predict pulmonary hypoplasia in patients with pre-
mature rupture of fetal membranes. The goal was to
determine impaired fetal lung function, which could
be a cause of neonatal respiratory distress syndrome.

In our study, total pulmonary volume showed a sig-
nificant difference in measurements before and after
the administered therapy for fetal lung maturation
according to the protocol.

We conducted the study in accordance with the in-
clusion and exclusion criteria of this study, inclu-
ding a healthy population where premature birth was

expected, and in the absence of fetal anomalies. All
measurements were performed with the mother in a
semi-sitting position, which provided comfort during
the examination, using a highly sophisticated ultra-
sound device, the GE Voluson E8 expert, equipped
with a 3.5 MHz semi-convex probe.

As a gold standard, postnatal RDS was used. There-
fore, the sensitivity and specificity of the new met-
hod were also compared to the gold standard, post-
natal RDS.

In our study, we discovered a statistically significant
difference in the change of total fetal lung volume
before and after the administered therapy for fetal
lung maturation among the groups with gestational
ages between 28 and 34 weeks. Interestingly, the
data showed that the therapy had the most signi-
ficant impact between 32 and 34 gestational weeks,
while its effectiveness was lower between 28 and 30
gestational weeks, necessitating a repeated therapy
after a minimum of 7 days in these cases. Moreover,
we found a statistically significant difference (p<0.05)
in predicting RDS based on the total fetal lung vo-
lume across all five groups categorized by gesta-
tional age, with the highest diagnostic accuracy ob-
served between 30(+1)-32 gestational weeks (p<
0.0001) (Refer to Figures 3-7 for more details.).
Additionally, our measurement method for total fetal
lung volume revealed a consistent trend where the
values of fetal lung volume steadily rose as gesta-
tional weeks progressed (as illustrated in Figure 9).
In our study, the results indicated that the optimal
cut-off value for total fetal lung volume was < 55.9
(Figure 8).

Previous research has indicated that fetal heart mo-
vements can pose a significant challenge in 3D ul-
trasonographic lung volume measurement [9,10].
Some studies have proposed the necessity of a syst-
em that combines fetal electrocardiography with 3D
ultrasonography to address this issue [11].

Kalache and his team employed relatively fast volu-
me acquisition rates in their study, which appeared
to mitigate the impact of fetal heart contractions on
lung measurements through VOCAL. This was ac-
hieved even though the six measured slices encom-
passing the outer cardiac borders [12].

As highlighted by Peralta and his colleagues, one
advantage of the VOCAL technique is its ability to
include the lower regions of the lung that extend
below the diaphragm dome. Additionally, it allows
for adjustments to the lungs' contour in each plane,
enhancing the accuracy of lung volume measure-
ments [13].

In Laban S. et al. study [14], the Receiver Operating
Curve (ROC) was employed to determine the cut-
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off value for fetal lung volume (FLV) in predicting
neonatal respiratory function outcomes. The ROC
analysis revealed that the optimal FLV cut-off value
was greater than 49.50, and the area under the ROC
curve was calculated to be 0.936, signifying its
excellent predictive capacity for neonatal respiratory
function outcomes. The sensitivity, specificity, posi-
tive predictive value, and negative predictive value
for FLV were found to be 87.80%, 88.20%, 92.90%,
and 68.2%, respectively.

Laban et al. discovered that neonatal RDS is less
likely to occur when FLV reaches a minimum of
32cm? [15]. Prendergast and his team reported that
3D FLVs may serve as valuable predictors of neo-
natal respiratory outcomes in cases of abnormal lung
growth, such as congenital diaphragmatic hernia and
anterior wall defects [16]. Wang et al. determined
that an FLV greater than 50 mL, when compared to
amniotic fluid phospholipid analysis, indicated fetal
lung maturity with high sensitivity and specificity [17].
These findings are similar to our results, but our cut-
off values are a little bit higher <55.9 also compa-
rable with other similar studies [18].

Conclusions

Our study showed that the measurement of the total
fetal lung volume exhibited a high sensitivity of
71.4% and specificity of 75.9% for a cut-off value
of <55.92, with an area under the curve (AUC) of
0.821 and statistical significance at p<0.0001.

Also, a statistically significant difference was obser-
ved in the groups from 28-34 gestational weeks re-
garding the increase in the total fetal lung volume
before and after the administered therapy for fetal
lung maturation. On the other hand, the results in-
dicated that the best fetal response to a single
therapy occurred between 32-34 gestational weeks,
while the least response was observed between 28-
30 gestational weeks - necessitating a repeat therapy
after at least 7 days.
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POSTOPERATIVE NAUSEA AND VOMITING AFTER LAPAROSCOPIC CHOLECYSTECTOMY -
ISIT TIME TO REVISE THE ROUTINE ANTIEMETIC PROPHYLAXIS?

MOCTONEPATUBHO TAJIEIGE M IOBPAKAIE KAJ JTAITAPOCKOIICKA
XOJIEHUCTEKTOMMJA - TAJIA TPEBA JIA CE PEBUJIUPA PYTHHCKATA

AHTUEMETHUYHA ITPOPUITAKCA?

Bujar Osmani

University Clinic for Digestive Surgery, Faculty of Medicine, Ss. Cyril and Methodius University in Skopje,

Republic of North Macedonia
Abstract

Introduction. Laparoscopic cholecystectomy is con-
sidered the golden standard in laparoscopic minimal
invasive surgery. Possible side effects of laparosco-
py are postoperative nausea and vomiting.

We conducted a cross-sectional study involving 35
patients who underwent laparoscopic cholecystecto-
my with an aim to observe the incidence of postope-
rative nausea and vomiting (PONV) and the need of
antiemetic drugs.

Methods. This is a cross-sectional descriptive study
which aim was toa analyze the incidence of PONV
after laparoscopic cholecystectomy. The study took
place at the University Clinic for Digestive Surgery,
Clinical Centre Mother Teresa, Skopje, in duration
of one month.

Inclusion criteria: Patients aged 18-65 from both
sexes classified as ASA (American Society of Anes-
thesiologists) class 1 and 2 that underwent laparo-
scopic cholecystectomy according to ERAS protocols.
Exclusion criteria. Patients with metabolic disor-
ders (diabetes mellitus, hypothyroidism); patients with
neurologic disorders, patients on long-term cortico-
steroid therapy; patients on neuroleptic therapy;
patients with history of malignant diseases and che-
motherapy.

Methods. Observing the incidence of nausea and
vomiting during 24 hours after the surgery (period
prevalence) in patients who fulfilled the inclusion
criteria, and who did not receive any antiemetic
drug as prophylaxis.

Statistical methods. Descriptive statistical methods
were used; numbers, percentages.

Results. Thirty-five patients that fulfilled the inclusion

Correspondence to: Bujar Osmani, University Clinic for Digestive
Surgery, 1000 Skopje, R. N. Macenonia;
E-mail: bujar.m.osmani@gmail.com

criteria were enrolled in this cross-sectional study;
female 65%, male 35%; the mean age of patients
was 52 years.

The incidence of nausea was 34%, while the inci-
dence of vomiting was 17%, with predominantly fe-
males experiencing PONV.

Conclusion. In order to avoid polypharmacy, the
routine antiemetic prophylaxis with antiemetic drugs
in patients undergoing laparoscopic cholecystecto-
my adhering to Enhanced Recovery After Surgery
principles is not necessary.

Keywords: laparoscopy, nausea, vomiting, prophylaxis

AOcTpakT

Bogen. Jlanapockorckara XoJaeniCcTeKTOMHja ce cMe-
Ta 3a 37aTeH CTaHIap[ BO JIAAPOCKOIICKAaTa MUHU-
MaJlHa WHBa3WBHA XHPYpruja. MOXKHM HecakaHH
eeKTH Ha JIanapoCKOINUjaTa Ce MOCTONEPATUBHO
rajeme 1 oBpakame.

CrpoBesioBMe CTyAHja Ha Mpecek Bp3 35 MaueHTH
KoM OWJie MOAJIOKEH! Ha JarapoCKOICKa XOJICIHUC-
TEKTOMHja CO 1INl Ja ja yTBpAUME WHIMJCHIIaTa Ha
[IOCTOIIEPAaTUBHO TaJIckhe M IOBpakame U HoTpeda
0]l aHTUEMETHYKH JICKOBH.

Metoau. CTyauja Ha IpeceKk Koja uMa 3a Le ja ja
aHaJIM3Mpa WHIMICHLATa Ha MOCTONEPATUBHO raje-
€ U TMOBpaKame IOCIe JAmapoOCKOINCKa XOJeIHc-
TekToMHja. Kpurepuymu 3a BkiyuyBame: [lanuenTu
Ha Bo3pact ox 18-65 rogunu o ABaTa Ioya Kiacu-
¢ummpann kako ACA (AMepHKaHCKO APYIITBO Ha
AQHECTE3MOJIO3H) Kitaca 1 U 2 Kou Owiie MOAJI0KCHH
Ha JIanapocKoIcKa xojenuctekromuja cnopen [po-
tokonute Ha EPAC (3a0p3aHo omopaByBame mocie
orieparnyja).

Kpurtepuym 3a uckiayuyBame. [lanuentu co mera-
Oonmuky HapyuryBama ({ujaderec Menutyc, Xumo-
tupeonansam). [laneHTH co HEBPOJIOIIKY HAPYILIY-
Bama. [lalieHTH Ha JOJITrOpOYHa KOPTUKOCTEPOU/I-
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Ha Tepanuja. [lanMeHTH Ha Tepanuja co HEBPOJICI-
. [lanyeHTn co ucTopuja Ha MaJXMTHH 3a00Ty-
Bamka M XeMOTepaIyja.

Metoau. HabpynyBame Ha MHLUACHIATA HA Taje-
Be U MOBpakame BO TEKOT Ha 24 yaca Mo omepa-
nujata (pacmpocTpaHeTOCT Ha MEPHOAOT) Kaj ma-
[MUEHTH KOH TH UCTIOJHIJIE KPUTEPUYMHUTE 32 BKIY-
YyyBame, U KOM He JOOMBAaT HUKAKOB aHTHEMETH-
YeH JIeK Kako Mmpoduiakca.

Cratuctnuku merol. Kopucrenu ce onucHu cra-
TUCTHYKH METOH; OpPOjKH, TIPOIICHTH.

Pesyaratu. BkynHuotr Opoj Ha ManWeHTH KOW TH
UCTIOJHHja KPUTEPUYMHUTE 32 BKIydyBamke BO OBaa
Kp cTyadja Ha mpecek e 35,0m xou 65% xeHn U
35% w™axwu, cpeHa BO3pacT 52 roJAnHH.
Numunennara Ha rageme ¢ 34%, monexa WHIUACH-
1aTa Ha oBpakame e 17 %.

3akayuok. Co 1ien na ce n3berne nonaudapmaiyja,
PYTHHCKaTa aHTHEMETHYKa MPOQHIaKca CO aHTHEMe-
THUYKU JIEKOBU Kaj MAIlHEHTH KOW C€ TMOJIOKEHHN Ha
JIAITapOCKOIICKa XOJIEIHUCTEKTOMIja BOJIEHA CIIOPEN
OpUHIMIIUTE Ha 3a0p3aHo OmopaByBame IMOCIe
onepauyja (EPAC npenopaku), He € HEONXOIHA.

Kuayuynu 360poBH: 1amapocKonuja, raaemne,
HoBpakame, npoduiakca

Introduction

Postoperative nausea and vomiting (PONV) refer to
occurrence of nausea and vomiting in the early post-
operative period. The most common causes of PONV
are postoperative ileus, effects of opioids and muscle
relaxants, patients’ underlying comorbidities, such as
metabolic disturbances, diabetes mellitus, neurolo-
gic disorders, long-term use of some medications,
etc. Some authors report incidence of PONV in up
to 35% of patients [1].

Laparoscopy as a minimally invasive surgical tech-
nique was introduced in 1985 by the German sur-
geon Erih Muhe, while the first cholecystectomy
performed with video laparoscopy was realized in
1991 by Mouret [2]. This has marked the beginning
of the era of minimal invasive surgery, with laparo-
scopic cholecystectomy as a golden standard.

But, besides all the advantages of minimal invasive
surgery, some authors report increased incidence of
PONV after laparoscopy, even up to 75% [3]. The
factors that can trigger nausea and vomiting after
laparoscopy are complex; they include age, obesity,
changes in intraabdominal pressures due to pneumo-
peritoneum, duration of surgery, anesthetic drugs

and comorbidities.

Although there is no general consensus whether an-
tiemetic drugs should be used as prevention of PONV
or as a rescue medicine if PONV occurs, many me-
dical centres use antiemetic drugs as a routine pre-
vention of PONV. Also, there is no consensus which
antiemetic drug is the best choice for PONV. There
are studies that compare effects of different antiemetic
drugs, but most of the authors agree on using meto-
clopramide, ondansetron and dexamethasone as the
safest and most efficient drugs [4]. Some authors
suggest using neuroleptics, such as haloperidol and
droperidol, or gabapentin, an antiepileptic drug [5].
It is worth noting that none of these drugs is com-
pletely safe and without side effects.
Metoclopramide has a good safety profile, but can
cause neurologic side effects known as tardive
dyskinesia and pyramidal syndrome. It can also
cause confusion and delirium, especially in elderly
individuals. Ondansetron is considered safe and well
tolerated drug, but some of its rare side effects are
headache and dizziness. Dexamethasone is cortico-
steroid with anti-inflammatory and immunosuppre-
ssive properties. Its primary use is not as antiemetic
drug, but may be used in certain medical context to
prevent nausea and vomiting, most commonly du-
ring chemotherapy, if prescribed by a medical pro-
fessional. Haloperidol and droperidol may cause a
prolonged sedation.

It is clear so far from the medical literature that the
choice of antiemetic drug for prevention and treat-
ment of PONV is an individual choice made by me-
dical professionals, and it largely relies on the per-
sonal medical history of a patient and the medical
context. But, in 1997, the ERAS (Enhanced Recovery
After Surgery) protocols were introduced to the
surgical community by the surgeon Henrik Kehlet.
This "fast track™ surgery refers to a multidisciplinary
approach to every patient, in order to lower the length
of hospital stay and improve the outcome. Corner-
stones of ERAS protocols are educating the patient
for the outcome, shortening the pre-operative fas-
ting, allowing the intake of oral fluids up to two
hours prior surgery, early mobilization of the pa-
tient, early post-operative feeding, applying multi-
modal opoid sparing anesthesia techniques or opioid-
free anesthesia where applicable and avoidance of po-
lypharmacy. Many medical centers have since imple-
mented the ERAS protocols in many surgical fields [6].
After implementing the ERAS protocols at our
Clinic, it was worth reevaluating the incidence of
PONV after laparoscopic cholecystectomy and the
need for routine antiemetic prophylaxis.
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Material and methods

A cross-sectional descriptive study was conducted
aimed at analyzing the incidence of PONV after la-
paroscopic cholecystectomy. The study took place
at the University Clinic for Digestive Surgery,
Clinical Centre Mother Teresa, Skopje, in duration
of one month.

Inclusion criteria:

Patients aged 18-65 from both sexes classified as
ASA (American Society of Anesthesiologists) class
1 and 2 that underwent laparoscopic cholecystectomy
according to ERAS protocols.

Exclusion criteria:

- Patients with metabolic disorders (diabetes
mellitus, hypothyroidism);

- Patients with neurologic disorders;

- Patients on long-term corticosteroid therapy;

- Patients on neuroleptic therapy;

- Patients with history of malignant diseases and
chemotherapy.

Methods

Observing the incidence of nausea and vomiting
during 24 hours after the surgery (period prevalen-
ce) in patients who fulfilled the inclusion criteria,
and who did not receive any antiemetic drug as pro-
phylaxis.

Statistical methods

Descriptive statistical methods were used; numbers,
percentages.

Results

The total number of patients enrolled in the study
was 35.

Table 1. Demographic data

Sex Number Percentage
Female 23 65%
Male 12 35%

Table 2. Incidence of nausea and vomiting during the
first 24 hours postoperatively

Number of patients Percentage
Nausea 12 34 %
Vomiting 6 17%

The mean age of patients was 52 years.

Table 3. Distribution of incidence of PONV among sexes

Nausea Vomiting
Female 8(66%) 4(66%)
Male 4(34%) 2(34%)

Thirty-five patients that fulfilled the inclusion criteria
were enrolled in this cross-sectional study; female 65%,
male 35%; the mean age of patients was 52 years.

The incidence of nausea was 34%, while the inci-
dence of vomiting was 17%, with predominantly
females experiencing PONV.

Discussion

The incidence of PONV and its prevention after
laparoscopy has been a subject of many studies over
the last two decades. The reported incidence of PONV
after laparoscopy according to some authors is as
high as 75%. Many authors suggest different antieme-
tic drugs for prevention and treatment of PONV, but
no general consensus has been made. In the era of
“fast track’ surgery and ERAS protocols, as well as
multimodal anesthesia and opioid-free anesthesia, it
is time to reevaluate the incidence of PONV and the
need for routine antiemetic prophylaxis. For this
purpose, we realized a cross-sectional study, to help
us evaluate the incidence of PONV in patients sub-
jected to laparoscopic cholecystectomy according to
ERAS protocols. Patients included in the study did
not have any significant comorbidities and did not
receive medications with antiemetic properties that
could interfere with the outcome. Our aim was to
observe the influence of surgery and anesthesia over
nausea and vomiting in “fast track” surgery settings.
All of the patients were subjected to multimodal ty-
pe of anesthesia (anesthesia technigue that consists
of a combination of different short-acting anesthetics
and drugs in order to minimalize to use of opioids)
customed for each patient individually to match the
individual needs for pain relief, hypnotic effect and
myorelaxation. None of the patients received opioid
analgetic postoperatively.

The results of our study showed much lower inci-
dence of nausea and vomiting compared to some
other authors. In our study 34% of patients expe-
rienced nausea, while 17% vomited. Those patients
received metoclopramide as a rescue antiemetic the-
rapy. Some of the possible reasons for this outcome
in percentage of patients with PONV might be the
usage of anesthetics with antiemetic properties, such
as propofol and sevoflurane, and the no-opioid
policy for postoperative analgesia. These are all
principles of ERAS protocols. Another principle of
ERAS protocol is avoiding unnecessary polyphar-



11

Routine postoperative antiemetic prophylaxis revised

macy [7-10]. In this manner and according to the
results of our observational study, we suggest that
antiemetic prophylaxis in patients classified as ASA
1 and 2 that undergo laparoscopic cholecystectomy is
not necessary. If PONV do appear, we suggest a
rescue antiemetic drug that has a safe pharmacologi-
cal profile and does not have many side effects.

The shortcoming of this study is that it is a cross-
sectional study with a small number of patients, and
therefore, we recommend further long-term longitu-
dinal studies to estimate the incidence of PONV in
larger population of patients and thus reevaluate the
usage of antiemetic drugs as prophylaxis.

Conclusion

In order to avoid polypharmacy, the routine antiemetic
prophylaxis with antiemetic drugs in patients under-
going laparoscopic cholecystectomy adhering to
Enhanced Recovery After Surgery principles is not
necessary.

Conflict of interest statement. None declared.
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Abstract

Introduction. Vitamin D is a steroid hormone that
is synthesized and metabolized in humans through
several pathways, including the skin, intestine, kidney,
and liver. Vitamin D deficiency is directly associated
with abdominal obesity (high waist circumference
[WC]), obesity (high body mass index [BMI]), insu-
lin resistance, and metabolic syndrome (MetS). The
aim of this study was to investigate the vitamin D
status and its seasonal dynamics in a random selec-
tion of adult obese women in North Macedonia.
Method. This cross-sectional study was performed
at the University Clinic for Endocrinology, Diabetes
and Metabolic Disorders in Skopje, North Macedonia.
A total of 100 participants, women, were included
in this study. The average BMI in the studied group
was 37.1+5.6, ranging from 26 to 58. According to
BMI, 21.0% of subjects belonged to the group over-
weight and 79.0% to the obesity group.

Results. The analysis of vitamin D (nmol/l) showed
that the average value in the group was 33.3+14.5
nmol/l and it was within the range of reference va-
lues (25-110 nmol/l). 26.0% of subjects had reduced
vit D values.

Discussion. This study observed variations in serum
Vit D with the lowest values (below the reference
values) in January 22.5+6.2 nmol/l, February 25.1+5.7
and March 20.8+7.1 nmol/l. The highest values wit-
hin the reference values were registered in the su-
mmer period, June 50.1+23.7 nmol/l, July 45.1%
239.8.7 nmol/l and August 44.4+13.6 nmol/l. Vita-
min D deficiency in obese individuals may be caused
by storage of 25(OH)D in adipose tissue and high
expression of vitamin D receptor in adipose tissue.
Conclusion. This cross-sectional study confirmed

Correspondence to: Argjent Mucha University Clinic for Endocrinology,
1000 Skopje, R. N. Macedonia argjent_muca85@hotmail.com

that obese women with a high BMI >30 had higher
Vit D values in the summer months than in the win-
ter period.

Keywords: 25-hydroxyvitamin D, waist circumference,
body mass index, metabolic syndrome, waist-to-hip
ratio

AncTpakT

Bosen. Buramunor /| e crepouieH XOpMOH KOj ce
CUHTETH3Mpa W METa0oJIM3upa Kaj JyreTo MpeKy
HEKOJIKY TIaTHINTa, BKIYYyBajKH ja KoxKara, Ipe-
BaTa, OyOpesure u npHUOT Npod. Henocrarokor Ha
BuTaMuH /| € IMpEeKTHO MOBp3aH co adJoMUHATHA
nebenmnHaa (Bucok obem Ha monoBuHaTa [WC]),
ommTa JedennHa (BUCOK WHAEKC Ha TeJeCHa Maca
[BMI]), oTmopHOCT Ha WHCYJIMH U METa0OIHYKH
cuaapom (MetS). Llenra Ha oBaa cTyauja € Ja ce
HCTPaXXU CTaTycoT Ha BuTamuH J| W Herosata
CE30HCKa IMHAMHKa BO CllydyaeH U300p Ha BO3pacHU
00e3nn sxeHu Bo CeBepHa MakenoHMja.

Metoau. Ctynujata Ha mpecek € u3BeneHa Bo J3Y
VYHuBep3UTETCKa KIMHHMKA 33 CHIOKPUHOJIOTH]a,
Ckorje, CeBepHa MakenoHuja.

Bo crymujata Ha mpecex 3emaat ydectBo 100
uenuranuny, xeHu. [Ipoceuna BpegHoct Ha BMU
BO HCNUTYyBaHaTa Ipymna uzHecyna 37.1+5.6, Bo panr
on1 26 no 58. 21.0% on ucnuranuuute crnopen bMU
mpurmaraar Bo rpymara co srojemena TT(26-30), a
79.0% Bo obe3Hara rpyma.

Pesyaratu. Ilpu anamusara wa sBut.J[ (nmol/l)
YTBpAMBME Ja HPOCEYHATa BPEIHOCT BO IpyraTa
mHecyBa 33.3£14.5 nmol/l u e Bo rpamuma Ha
pedepentHr BpenHocTH-25-110 nmol/l. 26.0% ox
UCTIUTAHULIMTE MaaT HaMaJIeH! BpeTHOCTH Ha BUT /1.
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Juckycuja. OBaa cTyauja 3a0eexu Bapujallui Ha
cepymckuotr Burt J| co HajHMCKM BpemHocTH (TOJ
pedepeHTHITE BpETHOCTH) BO Mecell jaHnyapu 22.5+6.2
nmol/l, hebpyapu 25.1£5.7 u mecen mapt 20.8+7.1
nmol/l. HajBucoku BpeJHOCTH BO rpaHuIia Ha pede-
PCHTHHUTE BPETHOCTH CE€ PETUCTPHUPAAT BO JICTHHOT
nmepuon 1 toa jyHu 50.1£23.7 nmol/l, jymm 45.1+
239.8.7 nmol/l u asryct 44.4+13.6 nmol/l. Hemoc-
TATOKOT Ha BUTamuH JI kaj meOenu muma Moxe aa
Oouae mpenn3BUKaH o1 ckiaaaupame Ha 25(OH)D Bo
MAacHOTO TKHMBO M BHCOKa EKCIIPeCHja Ha PelenTo-
pot Ha BUTamMuH /[ BO MACHOTO TKHUBO.

Bakiryuok. OBaa CTy/aMja Ha MPECceK MOTBPAM JeKa
o0e3HnTe xeHu co Bucok bBMU >30 mmaart moBu-
COKM BpeaHoCcTH Ha But /I BO neTHUTE Mecenu oT-
KOJIKY BO 3UMCKHOT TICPHO/I.

Kunyunu 360poBu: 25-xunpokcusuramut D: 25(OH)D,
o0em Ha monoBuHata: WC, MHJIEKC Ha TeJeCHa Maca:
BMI, wmerabomnukn cuHIpoMm: MetS, omHOoC Ha
CTpyKOT U koakoT: WHR

Introduction

Vitamin D is a steroid hormone that is synthesized
and metabolized in humans through several pathways,
including the skin, intestine, kidney, and liver. Vita-
min D concentration can be determined by measu-
ring the serum concentration of 25-hydroxyvitamin
D [25(0OH)D] [1]. 1,25-dihydroxycholecalciferol [1,25-
(OH)2D] is the active form of vitamin D. Vitamin D
is participating in bone mineralization and thereby
reduces the risk of rickets and osteoporosis [2]; ho-
wever, it may also be connected with the prevention
of cancer and cardiovascular disease. Vitamin D is
also associated with length of hospitalization and
mortality in critically ill patients [3]. There is a high
prevalence of vitamin D deficiency and/or insuffi-
ciency globally.

Vitamin D deficiency is associated with an impaired
glucose metabolism in adipocytes, which appears to
be due to impairment of either insulin synthesis or
secretion [5]. Therefore, the influence of vitamin D
on glucose metabolism is related to several mecha-
nisms, such as its effect on the interaction between
1,25-(OH)2D and vitamin D receptors on pancreatic
b cells and expression of a-1- hydroxylase in B-cells
[6]. Vitamin D deficiency is also directly associated
with abdominal obesity (high waist circumference
[WC]), obesity (high body mass index [BMI]), insulin
resistance, and metabolic syndrome (MetS) [7,8,]. A
systematic review showed an inverse association bet-
ween 25(0OH)D levels and impaired insulin release [7].

Vitamin D has two forms, D2 and D3. Vitamin D3
is synthesized in the skin upon exposure to ultra-
violet B (UVB) radiation from sunlight [9]. The pre-
valence of vitamin D deficiency and insufficiency is
often high in sunny countries [10,11]. Dietary sources
of vitamin D include vegetables and orange juice as
sources of vitamin D2 and eggs, fish oil, dairy pro-
ducts, and seafood as sources of vitamin D3 [9]. Some
previous studies have evaluated the relationships
between dietary habits and 25(OH)D concentration
according to dietary sources of vitamin D [12]. Pre-
vious studies have shown that dietary foods high in
dairy products, seafood, eggs, and vegetables were
associated with higher serum 25(OH)D levels and
dietary foods high in sweets, alcoholic beverages,
fats, and soft drinks were inversely associated with
serum concentrations of 25(OH)D [12].

The aim of this study was to investigate the vitamin
D status and its seasonal dynamics in a random se-
lection of adult obese women in North Macedonia.

Material and method

This cross-sectional study was performed at the
University Clinic for Endocrinology, Diabetes and
Metabolic Disorders in Skopje, North Macedonia.

A total of 100 participants, women, were included
in this study, with an average age of 38.8+10.4
years, ranging from 19 to 60.

70.0% of them have completed secondary education
and 30.0% higher education.

The average BMI in the studied group was 37.1+5.6,
ranging from 26 to 58. According to BMI, 21.0% of
subjects belonged to the group overweight (25-29.9),
and 79.0% to the obesity group. The average value
of waist circumference/cm was 113.1+15.9; hip cir-
cumference/cm 118.7+16.2; WHR 0.95+0.03. On
average, the respondents took 2470 +376.8 calories,
ranging from 1800 to 3200 calories.

Laboratory measurements

Blood samples were taken individually ( samples
were taken in the period from January to October
2021). Serum was separated and samples were stored
at -20°C until analyzed. Serum 25(OH)D level was
measured in a Cobas e 411 speed machine (25
Hydroxivit D 25-110nmol/L).

Results
The analysis of vitamin D (hnmol/l) showed that the

average value in the group was 33.3+14.5 nmol/Il,
and it was within the range of reference values (25-
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110 nmol/l). 26.0% of subjects had reduced vitD

values (Table 1).

Table 1. Demographic and other parametric characteristics of subjects

Variables Mean Minimum Maximum Std.Dev.
Age 38.8 19.0 60.0 10.3979
BMI 37.1 26.0 58.0 5.5955
waist circ./cm 113.1 88.0 145.0 15.8956
hip circ./cm 118.7 89.0 152.0 16.2209
WHR 095 0.88 11 0.0328
calorie intake 2470.0 1800.0 3200.0 376.7887
VitD total (nmol/l/ref.25-110) 33.3 10.0 85.0 14.5097
education number %
secondary 70 70.0
higher 30 30.0
BMI
overweight (25-29.9) 21 21.0
obesity (>30) 79 79.0
VitD total
< 25 nmol/I 26 26.0
reference values 74 74.0

The average values of vit.D (nmol/l) during the exa-
mined period of 10 months fluctuated. The lowest
values (below the reference values) were registered
in January 22.5+6.2 nmol/l, February 25.1+5.7 and
March 20.8+7.1 nmol/l. The average values during
April started to grow and amounted to 27.2+3.8
nmol/l, to reach an average value of 31.5+9.1 nmol/I
in May. The highest values within the reference
values were registered in the summer period, June
50.1 £23.7 nmol/l, July 45.1£239.8.7 nmol/l and
August 44.4+13.6 nmol/l (Table 2 and Figure 2).
According to the analysis of variance test, the differ-
rence between the average values was significant for
p <0.05 (F=8.020863, p=0.000000) (Table 2a).

There was a great selection of so-called post hoc
tests that were performed after the ANOVA test pre-
senting statistically significant results. Multiple com-

parison tests were also made. The purpose of these
tests is to reveal the difference (between multiple
samples) that is "responsible” for the overall sta-
tistically significant result. According to the post
hoc test-Tukey HSD test, the difference was statis-
tically significant for p<0.05 between June versus
January, February, March, April, May and October
(p=.000174, p=.000297, p=.000163, p=.000883, p=
.014397, p=.023339) (Table 2b).

The difference was statistically significant for p<0.05
between July versus January, February, March and
April (p=.001067, p=.005921, p=.000402, p=.022005)
(Table 2b). The difference was statistically signi-
ficant for p<0.05 between August versus January,
February, March and April (p=.001695, p=.009293,
p=.000581, p=.033013) (Table 2b).

Table 2. Presentation of the seasonal (monthly) average values of vit D

VitD total VitD total VitD total
month (nmol/I(ref.25-110) (nmol/l/ref.25-110) (nmol/l/ref.25-110)
Means N Std.Dev.
Jan 225 10 6.20484
Fev 25.1 10 5.72422
March 20.8 10 7.13053
April 27.2 10 3.82390
May 315 10 9.05845
June 50.1 10 23.68520
July 45.1 10 9.83700
August 44.4 10 13.59085
Sept 34.5 10 7.13754
Oct 32.3 10 13.14914
Table 2a. Analyses of variance test
Analysis of Variance
Variable SS df MS SS df MS F
Effect Effect Effect Error Error Error P
VitD total 9276.850 9 1030.761 11565.90 90 128.5100  8.020863 0.000000

(nmol/l/ref.25-110)
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Table 2b. Analyses of the post hoc test - Tukey HSD test

Tukey HSD test

month {1} & {3 4 {5} {6} {7} {8} {5} {10}

M=22500 M=25100 M=20800 M=27.200 M=3L500 M=50100 M=45100 M=44400 M=34500 M=32300
ﬁ”} 0.999961 0.999999 0.995201 0.748686 0.000174 0.001067 0.001695 0.358006 0.646945
E}/ 0.999961 0.997564 0999994 0959356 0.000297 0.005921 0.009293 0699133 0.917758
g’g"h 0.999999  0.997564 0959356 0.525217 0.000163 0.000402 0.000581 0.188748 0.419620
{Af}”' 0995201 0.999994 0.959356 0.997564 0.000883 0.022005 0033013 0911117 0.991244
2"5?’ 0.748686 0.959356 0525217 0.997564 0014397 0196797 0259948 0.999872 1.000000
f{‘ége 0.000174 0.000297 0000163 0.000883 0.014397 0.092426 0.980940 0.078094 0.023339
%‘;’;’ 0.001067 0.005921 0000402 0022005 0.196797 0.992426 1.000000 0.538772 0.269929
{A8“}9“St 0.001695 0.009293 0000581 0.033013 0.259948 0.980940 1.000000 0.633606  0.346243
fge?t 0.358006 0.699133 0188748 0911117 0.999872 0.078094 0538772 0.633606 0.999991
f{)lcé} 0.646945 0917758 0419620 0991244 1.000000 0.023339 0269929 0.346243 0.999991

VitD total(nmol/l/ref.25-110)
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Fig. 2. Display of the seasonal (monthly) average values of vit D

Discussion

This study observed variations in serum Vit D with
the lowest values (below the reference values) in
January 22.5+6.2 nmol/l, February 25.1+£5.7 and
March 20.8+7.1 nmol/l. The average values during
the month of April started to grow and amounted to
27.243.8 nmol/l, to reach an average value of 31.5+9.1
nmol/l in May. The highest values within the refe-
rence values were registered in the summer period,
June 50.1+23.7 nmol/l, July 45.1+239.8.7 nmol/l and
August 44.4+13.6 nmol/l. This study confirmed that
high-calorie food does not affect the serum values
of vitamin D.

Our results are in contrast to previous studies that
showed a low prevalence of vitamin D deficiency in
young adults and elderly Scandinavians, compared

to the Mediterranean European population [13]. This
is claimed to be due to the high intake of fatty fish,
vitamin-fortified dairy products and vitamin D supp-
lements in Scandinavia. In a previous Swedish study
of women aged 61-86 years, only 19% had a serum
25(0OH)D level below 50 nmol/L during winter;
however, a high percentage, 25%, of the participants
were on a sunny vacation during the winter [14].
Another explanation for the discrepancy may be
greater awareness of osteoporosis and the need for
calcium and vitamin D intake in postmenopausal
women. Sweden and the Scandinavian countries top
the ranking list of ten-year hip fracture probabilities,
which can be used as an indicator of the prevalence
of osteoporosis in a country [14]. Interpreting and
taking measures of serum 25(OH)D values analyzed
at different seasons of the year can present a problem



Musha A. et al.

16

for the clinician. In most cases, the appointment ti-
me is not optimally chosen for the study of vitamin
D levels. The results of the current study showed
that the value of 25(OH)D measured in late spring
can be expected to be about 35.1+16.3 nmol/L higher
in late summer and vice versa.

The association between low serum 25(0OH)D and
high BMI found in this study is supported by se-
veral previous studies [15]. Vitamin D deficiency in
obese individuals may be caused by storage of
25(OH)D in adipose tissue. Other proposed mecha-
nisms are high expression of vitamin D receptor
(VDR) in adipose tissue and vitamin D may play a
role in the pathogenesis of metabolic syndrome
[15]. Respondents who exercised regularly, at least
once a week, had higher serum concentrations of
25(0OH)D than those who were physically inactive
during the summer period, but not during the winter.
Many chronic diseases are associated with reduced
physical function, less outdoor activity and, con-
sequently, less UV-B exposure. Liver and intestinal
diseases can further lead to malabsorption of vita-
min D. Chronic diseases are also often associated
with lower socioeconomic status, lower levels of
education, and reduced economic resources to use
summer months, multivitamins, and vitamin D-rich
foods such as fish and shellfish.

Conclusion

This cross-sectional study confirmed that obese wo-
men with a High BMI >30 had higher Vit D values
in the summer months than in the winter period.
Fortification of dairy products with vitamin D supp-
lementation can have an effect in ensuring the daily
needs of vitamin D, especially in people with an
increased BMI.

Conflict of interest statement. None declared.
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MENSTRUAL CYCLE DISORDERS AFTER COVID-19 VACCINATION

INPOMEHHU BO MEHCTPYAJIHUOT HUKJIYC HOCJIE COVID-19 BAKHUHALINJA
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Abstract

Introduction. COVID-19 vaccines were developed
one year after the official first case of COVID-19 in
China was reported by the WHO. More than 3 bi-
Ilion doses have been administered so far. Menstrual
disturbances have also been reported, primarily by
women, and confirmed in scientific research.

Aim. To evaluate menstrual cycle irregularities after
COVID-19 vaccination among females in North
Macedonia.

Methods. A cross-sectional study was conducted
that used a questionnaire to collect data in the period
03.2022-03.2023, including women aged 18-45 and
residents of the Republic of North Macedonia.
Women who were referred for an examination at the
University Clinic for Gynecology and Obstetrics in
the capitol of the country, were invited to participate
in the survey. The questionnaire was distributed
electronically.

Results. A total of 191 women participated in this
study, with a mean age of 34.31+8.05 years, 163
(85.3%) have been vaccinated, and 28 (14.7%) not
vaccinated. Changes in menstrual cycle after COVID-
19 vaccination were found in 89 (46.6%), predo-
minantly after their second dose. The most frequent
menstrual cycle changes were: heavy periods/
bleeding (menorrhagia), infrequent/irregular periods
(oligomenorrhea) and painful menstruation (dysme-
norrhea). Disorders were noticed right after vacci-
nation (at the first menstrual cycle) in 30(15.7%)
women, and in 35(18.3%) the menstrual cycle nor-
malized, while in 63(33.0%) the changes still lasted.
Conclusion. In this study, an association of men-
strual cycle changes and COVID-19 vaccination was
found. More studies are needed and further follow-
up in women with reported menstrual cycle changes.

Correspondence to: Natasha llieva, University Clinic for Gynecology and
Obstetrics, 1000 Skopje, R. N. Macedonia; E-mail: nilievamk@gmail.com

Keywords: COVID-19, vaccine, menstrual cycle,
disorders, menorrhagia

Ancrpakr

BoBen. Enxna ronuHa 1Mo 03Ha4yBameTO Ha OGHUITH-
jamauot ciydaj co COVID-19 ox crpana Ha Caer-
ckata 3apaBctBeHa Opranuzanyja, Oerle pa3BueHa
BaKLMHa MPOTUB OBaa 3apaszHa OozecT. [loBeke ox
Tpy OWJIMOHHM J03U OJ OBaa BakKIMHA CE€ aJMHHHC-
TPUPaHU BO CBETOT BO M3MHUHATHOT Nepuoj. MeH-
CTpyaJlHUTE HapylyBawa nocie COVID-19 Bakuu-
Haryja Oea MpujaBeHH, MPBUYHO OJ CAMHTE KEHH, a
acomwpjamyjaTa Ha OBHE JBE BapHja0yM MMoToa Oere
W Hay4YHO TIOTBP/ICHA.

Hea. Jla ce eBamyupaaT HapyllyBamaTa BO MeEH-
cTpyanHuoT rukiayc nocae COVID-19 Bakumnaiyja
Kaj )keHute Bo PenyOmuka CeBepHa MakenoHwuja.
Metoau. Ce paboTH 3a MoONpevHa CTyJHja Koja KO-
PHCTH HCTPaKyBauKu MpallaJHUK U CE OJBHBA BO
niepuoaot ox Mapt 2022 mo mapt 2023 roauna. Yuec-
HUYKHTE BO CTyJHjara ce XKeHH Ha Bo3pact 18-45
roJuHu, apxasjaHu Ha Permryomuka CeBepHa Make-
nouuja. JKeHute BO HaBEJICHUOT BPEMEHCKH WHTEP-
Bay Owiie Ha Tperyies] BO YHUBEP3UTETCKATa THHE-
KOJIOIIKO-aKyIepcka kiuHuka Bo Ckomje, Kora ce
MOKaHEeTH Ja ydecTByBaaT BO crynujara. [Iparman-
HUKOT Oerle AUCTpHOyHpaH M IOMOJHYBaH elek-
TPOHCKH, CO TIOAJPIIKA O/ UCTPAXKYBAUKHOT THUM.
Pesynararu. BkymHo 191 yuecHnuku Bo cryamjara,
co mpoceunHa Bo3pact 34.31+8.05 roaunu, 163(85.3%)
Owre BakuuHUpaHy, a 28(14.7%) He O6usne BakIMHU-
panu. [IpoMeHU BO MEHCTPYAIHUOT IUKIIYC 11O BaK-
nunanyja co COVID-19 Bakuuna Ouie npoHajieHu
kaj 89 (46.6%), mpeTexHO 1O HUBHATA BTOPA /103a.
Hajuectn mpoMeHN BO MEHCTPYTHHOT ITUKITyC Oea:
MOOOMIIHU MEHCTpyauu# (MeHOpartja), HOpeTKy IHK-
nycH (olMroMeHopeja) u OOJHW MEHCTpYyaluH (Iuc-
MeHopeja). [IpomenuTe 6ea 3abeiexaHu BeIHAI 10
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BaKIMHAIMja (Ha MPBUOT MEHCTPYaJeH IHKIYC) BO
30(15.7%) on cmyuawnte, a Bo 35(18.3%) MeHCcTpya-
HHOT LUKIyC C€ HOpMalu3upai, JoAeka Kaj 63
(33.0%) mpomMeHHTE ceylTe Mep3ucCTHpaIe.
3akayuok. IloBpzanocta Ha COVID-19 BakmuHa-
yjara co MPOMEHUTE BO MEHCTPYAIHHOT LUKIYC €
NOTBpJeHa BO oBaa crynuja. [loBeke NOHTHUTYIH-
HaJIHU CTYIUH C€ MOTPEeOHM 3a MOHATAMOIIHO Clie-
JIelhe Ha JKEHWTE CO NPUCYTHH HapyllyBamba BO
MEHCTPYaTHHOT LUKITYC.

Kiyunn 360poBu: COVID-19, BaknmHa, MeHCTpyaieH
UKITyC, HAPYIIyBamba, MEHOparuja

Introduction

The COVID-19 pandemic has affected 697,032,526
people worldwide, of which 668,850,958 have reco-
vered, and it is the cause of death of 6,932,236
people until 27" of October 2023. It has influenced
every aspect of human's life and has changed the
way of life in many instances [1]. The overwhelm-
ming motivation of scientists to develop a vaccine
that would protect against COVID-19 was the dri-
ving force behind the emergence of developing mul-
tiple vaccines against SARS-CoV-2 infection in less
than a year since the first case [2]. Women's health
with an emphasis on the menstrual cycle and the
impact of the SARS-CoV-2 infection and COVID-19
vaccines have been a subject of numerous scientific
research in order to scientifically evaluate short- and
long-term consequences related to the pandemic [3].
Monthly menstruation in women represents a clear
sign of health and fertility [4]. For evaluation, FIGO
nomenclature includes the following parameters:
frequency, regularity, duration and volume. Every
disorder in the menstrual cycle affects a woman's
psychological health and is the basis of further
medical investigations, searching for its etiology
[5]. Studies done so far have reported that COVID-
19 vaccines are related to several menstrual cycle
disturbances: increased menstrual cycle length, heavier
menstrual bleeding, prolonged menstruation, delayed
periods, breakthrough bleeding.

Vaccines that have been associated with menstrual
cycle disorders, supported by scientific research
include: typhoid vaccine, hepatitis vaccine and HPV
vaccine [6]. Official bodies for registering adverse
vaccine reactions do not collect data for menstrual
cycle disturbances. Yet, women have self-reported
menstrual cycle changes related to COVID-19 vacci-
nation. Vaccine Adverse Event Reporting System
(VAERS) from USA has received 13,118 self-re-

ports and Medicines and Healthcare Products Regu-
latory Agency yellow card surveillance scheme from
UK has received over 50,000 self-reports for men-
strual disturbances following COVID-19 vaccination
[4,7,8]. Reports from COVID-19 vaccinated women
in USA were analyzed and 4,998 of them referred to
irregular menstruation, and the rest of them to other
disturbances as follows: delayed menstruation, inter-
menstrual bleeding, menstrual disorder, amenorrhea,
metrorrhagia, hypomenorrhea, menorrhagia. A hig-
her percentage of menstrual disorders related to
COVID-19 vaccines has been noticed among wo-
men aged 30-49 years. Although the association of
COVID-19 vaccines and menstrual irregularities has
been confirmed, the findings are taken with caution
due to the known limitations of self-reported data
[8]. An online survey for COVID-19 vaccinated
individuals in UK included 26,710 participants and
affirmed menstrual disturbance in 20% of them.
Smoking and previous history of SARS-CoV-2 in-
fection were found to be risk factors, and oral con-
traceptives (estradiol containing) were a protective
factor [4].

The aim of this study was to find out if there were
menstrual cycle irregularities associated with COVID-
19 vaccination in women from North Macedonia.
This inquiry is particularly relevant given the wide-
spread concerns among women about the impact of
COVID-19 vaccine on their reproductive health.
These findings would help in resolving women's an-
xiety and concerns and in providing high-quality me-
dical services that will improve their quality of life.

Materials and methods
Design

This was a cohort study with cross-sectional design
conducted in the period March 2022 until March
2023.

Sample

During this period of time, women with a scheduled
examination at the University Clinic for Gynecology
and Obstetrics in Skopje were invited to participate
in this study. The questionnaire was modified and
locally adapted, and based on reference question-
nnaires on the same topic. To participate in the stu-
dy, it was necessary to meet the following inclusion
criteria: residents of the Republic of North Macedo-
nia and aged 18-45 years. Exclusion criteria included
all patients with: hormone therapy, infertility, poly-
cystic ovarian syndrome, endometriosis, pelvic in-
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flammatory disease, primary ovarian insufficiency,
as well as all pregnant and lactating women.
Research Instrument

A structured questionnaire was used as a research
instrument, based on existing instruments that were
previously validated in similar research. The ques-
tionnaire was modified and locally adapted, and
based on reference questionnaires on the same topic
[9-11]. It was compiled on the Google Forms plat-
form, due to its accessibility and reliability [12,13].
It included 17 nominal questions for obtaining ne-
cessary data to answer the research objective: 10 for
inclusion criteria, and 7 for menstrual cycle changes
and COVID-19 vaccination status. Every patient was
recruited by the research team, and detailed guidan-
ce was also provided at the beginning of the ques-
tionnaire together with the consent form. Patients
were sent aa link to the questionnaire (by mobile
short message, e-mail, viber and LinkedIn), which
they filled out anonymously, having opportunity to
contact the research team for any unclarity.

Ethical consideration

The Ethics Committee determined that formal
approval was not required for this study due to its
observational nature. The privacy and confidentiality
of participants were upheld in accordance with the
ethical standards prescribed by the Declaration of

Helsinki. Informed consent was secured at the begi-
Table 1. Age of respondents

nning of the questionnaire.
Statistical analysis

Data analysis was conducted with the software tools
STATISTICA 8.0 and SPSS Statistics 23.0. A range
of descriptive statistical methods (including average,
standard deviation, 95% confidence intervals, median,
and the range of minimum to maximum values) we-
re applied for series characterized by numerical va-
lues. To evaluate the distribution of the data, tests
such as Kolmogorov-Smirnov, Lilliefors, and Shapiro-
Wilks were applied, noting the significance levels
(p-value). Comparative analysis between numerical
series was performed using the Wilcoxon Matched
Pairs Test, indicating results with Z-scores and p-
values, while the alignment of responses from study
participants was assessed with reliability statistics,
specifically Cronbach's Alpha (o). A p-value of less
than 0.05 was considered to indicate a statistical
significance.

Results

A total number of 191 respondents belonged to the
adult group 18-45 years old. The results shown in
Table 1 present the age of respondents. It varied in
the interval of 34.31+8.05 years, the minimum age
was 18 years and the maximum 45 years.

N Range Minimum  Maximum  Mean S.td'.
Deviation
Age 191 27 18 45 34.31 8.045
Valid N (list wise) 191
Table 2. Which COVID-19 vaccine have you been vaccinated with?
. Cumulative
Frequency Percentage  Valid Percentage Percentage
Pfizer, BioNTech 97 50.8 50.8 50.8
AstraZeneca, Oxford 6 3.1 3.1 53.9
Sinopharm 23 12.0 12.0 66.0
Valid CoronaVac (Sinovac) 21 11.0 11.0 77.0
Sputnik V 15 7.9 7.9 84.8
I am not vaccinated 29 15.2 15.2 100.0
Total 191 100.0 100.0

In our survey of 191 respondents, the distribution of
COVID-19 vaccine types varied. The majority, rep-
resenting 50.8%, received Pfizer/BioNTech vaccine.
Other vaccines administered included AstraZeneca/
Oxford (3.1%), Sinopharm (12.0%), CoronaVac/
Sinovac (11.0%), and Sputnik (7.9%). It is notewor-
thy that 15.2% of respondents reported they were

not vaccinated. Detailed proportions of each vaccine
type are illustrated in Table 2 and Figure 1.

A total of 82 (42.93%) respondents answered that
they did not have any of the listed options in res-
ponse to this question.

Table 3 shows the answers to the question: “Have
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Table 3. Have you noticed any changes in menstrual bleeding since March

2020?
Category Number Percentage

Heavy bleeding 27 14.14
Changes in the color of vaginal discharge 7 3.66
Less frequent periods 19 9.95
None of the above 82 42.93
Other changes in vaginal discharge 4 2.09
Changes in menstrual bleeding 8 419
in the closing days '
Painful menstruation 12 6.28
More than 2 answers 32 16.76
Total 191 100.0

you noticed any changes in your menstrual bleeding
since March 2020?”

We observed different changes in menstrual cycles
of our respondents post-COVID-19 vaccination: 7.3%
of participants reported changes after the first vaccine
dose, 19.4% after the second dose, and 1.6% after

the third dose (Table 4). Additionally, 18.3% of res-
pondents indicated menstrual cycle changes irres-
pective of vaccination status. Among our study
population, 14.7% were not vaccinated, and 38.7%
did not experience any menstrual cycle changes
post-vaccination (Table 4).

Table 4. Have the menstrual cycle changes appeared after COVID-19 vaccination?

Frequency Percentage Valid Cumulative
Percentage  Percentage
Yes, after the first dose 14 7.3 7.3 7.3
Yes, after the second dose 37 19.4 19.4 26.7
Yes, after the third dose 3 1.6 1.6 28.3
_ No, the changes _happened 35 18.3 18.3 466
Valid regardless of vaccination
I'm not vaccinated against
COVID -19 28 14.7 14.7 61.3
I do not have changes 74 38.7 38.7 100.0
Total 191 100.0 100.0

The results shown in Figure 1 refer to the time when
changes in the menstrual cycle occurred after
COVID-19 vaccination. Of a total of 191 res-
pondents, 30(15.7%) respondents had changes in the
menstrual cycle immediately, during the first cycle;
16(8.4%) respondents had changes in the menstrual

cycle after 2 months; 9(4.7%) respondents had chan-
ges in the menstrual cycle after 3 months; 25(13.1%)
respondents had changes in the menstrual cycle after
> 3 months; 86(45.0%) answered that there were no
changes and 25(13.1%) respondents answered that
they have not been vaccinated.

1004

804

60

Frequency

a0
207
25 25
16
0 @
At the first After 2 After 3 After >3 No changes Not been
cycle maonths months months vaccinated

Fig. 1. How long after COVID-19 vaccination the menstrual cycle changes occurred?

Participants were also evaluated whether their men-
strual cycle changes normalized and in which time-

frame. Of a total of 191 respondents, in 13(6.8%) res-
pondents the menstrual cycle normalized after 1-2
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months, in 16(8.4%) respondents it normalized after
3-6 months, in 5(2.6%) respondents the menstrual
cycle normalized after 7-12 months, in 1 (0.5%) it
normalized after >1 year, 93(48,7%) respondents
answered that there were no changes, and in
63(33.0%) the changes were still present.

Discussion

After initial vaccination of healthcare providers in
North Macedonia, official COVID-19 vaccination
process commenced on 31st of March 2021 in the
country, after receiving 24,000 doses of AstraZe-
neca/Oxford vaccine, intended for risk groups of
people (people with chronic conditions and older
than 75 years) [14]. Then, other categories of citizens
were included, and vaccine donations from Serbia,
Italy, Turkey were welcomed to meet the needs. More
than 1.85 million doses of COVID-19 vaccines have
been administered and it is estimated that 44.4% of
the population in North Macedonia has been vacci-
nated with the COVID-19 vaccine [15]. There are
twelve COVID-19 vaccines with granted emergency
use [16]. In North Macedonia, the following vacci-
nes have been used: Pfizer/BioNTech (MRNA), Astra
Zeneca/Oxford (Non-Replicating Viral Vector), Sput-
nik V (Adenovirus vaccine), Sinovac/CoronaVac
(inactivated) and Sinopharm (inactivated). In our
study, the greatest portion of vaccinated participants
(50.8%) were vaccinated with Pfizer/BioNTech, and
15.2% were not vaccinated. During the pandemic,
the discovery of the vaccine aroused positive and
negative emotions, due to the given emergency in
authorization processes [17]. Public health strategies
were implemented to build trust regarding the safety
of the vaccines and to ensure herd immunity [18].

In our study, 46.6% of women reported menstrual
cycle changes after COVID-19 vaccination. A similar
percentage was found in a systematic review of 14
studies that included more than 78,000 vaccinated
females, with menorrhagia, metrorrhagia and poly-
menorrhea as the most commonly observed prob-
lems [19]. Women with menstrual cycle disorders
after COVID-19 vaccination in our study reported
heavy periods/bleeding-menorrhagia (14.4.%), in-
frequent/irregular periods (oligomenorrhea) (9.95%)
and painful menstruation-dysmenorrhea (6.28%) as
the most common menstrual cycle changes. A lon-
gitudinal cohort study involving 545 women from
Arizona found a lower percentage of menstrual cyc-
le changes after COVID-19 vaccination (25%) and
in most of the cases the changes were reported as
temporary (up to 6 months) [20]. The duration of
menstrual cycle changes in our study varied; 15.2%

of respondents resolved their regular menstrual cyc-
le in a time interval of 6 months, 2.6% in 12 months
and 0.5% in more than a year. In 33.0% of respon-
dents, irregularities still lasted in the period of their
participation in the study.

Our study found that 19.4% of women experienced
changes after the second dose, which is in agreement
with the extensive research indicating a potential
association between COVID-19 vaccination and men-
strual irregularities [21-23]. The findings of Lagana
et al. are consistent with ours with reference to the
most frequent changes in menstrual bleeding patterns
that occurred after the second vaccine dose [24].
The mechanisms behind these menstrual changes re-
main under investigation. Recent hypotheses suggest a
potential immune response triggered by the vaccine
affecting hormonal regulation [25]. Turnbull and
Rivier in their study explained that the menstrual
cycle, regulated by the hypothalamic-pituitary-ova-
rian axis, may be influenced by stressors like
COVID-19 pandemic stress or vaccination [26]. The
immune response of the body to SARS-CoV-2 in-
fection, and to COVID-19 vaccine is necessary in
order to achieve immunization. While no menstrual
changes were reported in the unvaccinated during
the pandemic, the strong immune response to
SARS-COV-2 infection or COVID-19 vaccination
could disrupt this axis [27]. The COVID-19 spike
protein and vaccine adjuvants are potential triggers
for this immune reaction, which might lead to men-
strual irregularities [28]. This response involving pro-
inflammatory markers, can activate immune cells in
the endometrium, possibly causing heavier or irregular
bleeding, as Girardi et al. explained in their study
[29]. Furthermore, vaccine-induced changes in hor-
mone levels and immune-mediated phenomena like
thrombocytopenia, previously observed with other
vaccines, could also affect menstrual cycles [30-32].
However, as our study indicated, changes in a small
proportion of unvaccinated individuals, other pande-
mic-related factors such as stress or lifestyle chan-
ges might also play a role [33-35].

Our study's limitation lies in its cross-sectional de-
sign, which precludes establishing a causal relation-
ship. Longitudinal studies are needed to further
elucidate the duration and severity of these changes
over time. Additionally, exploring the impact of di-
fferent vaccine types on menstrual cycles would be
valuable [36,37].

In conclusion, while our study adds to the growing
body of evidence linking COVID-19 vaccination to
menstrual changes, these findings should be discu-
ssed carefully to avoid vaccine hesitancy. Healthcare
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providers should be aware of these potential chan-
ges to better counsel and support their patients [38].

Conclusion

Our study has confirmed an association between
menstrual cycle changes and COVID-19 vaccina-
tion. The most frequently reported changes were
heavy periods/bleeding, infrequent/irregular periods,
and painful menstruation. A significant portion of
women experienced persistent changes, highlighting
the potential long-term impact of vaccination on
menstrual health. The likely mechanisms for these
changes suggest that the vaccine-induced immune
response may disrupt the hormonal balance, contro-
lled by the hypothalamic-pituitary-ovarian axis. This
suggests a complex relationship between the body’s
immune reaction to the vaccine's components and
hormonal regulation.

While our findings are in line with existing research
regarding the timing and nature of these menstrual
changes, the cross-sectional design of our study pre-
sents limitations in establishing direct causality.
This gap highlights the urgent need for longitudinal
studies to gain a deeper and more comprehensive
understanding of these changes over time.

Conflict of interest statement. None declared.
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Abstract

Introduction. Bladder cancer (BC) ranks fourth in
the prevalence of malignancies in developed coun-
tries and is the eighth leading cause of cancer-rela-
ted mortality in men. PD-L1, known for its role in
inhibiting immune responses against malignant cells,
has garnered significant attention in BC research.
Methods. This study, comprising 45 patients with
histopathologically confirmed urothelial carcinoma
of the urinary bladder, analyzed the connection bet-
ween histological grade and PD-L1 gene expression.
The patient cohort was divided into 31 classified as
low-grade and 14 as high-grade, with gender and age
distribution well-balanced across the groups. PD-L1
expression was notably higher in the high-grade
group (p=0.005), showing its potential clinical rele-
vance as a biomarker.

Results. Univariate logistic analysis revealed a ro-
bust correlation between histological grade and PD-
L1 expression, with high-grade patients exhibiting a
7.227-fold higher likelihood of increased PD-L1
expression. A predictive model for grade determina-
tion demonstrated commendable performance, boasting
an area under the curve (AUC) of 0.788.
Conclusion. These findings provide compelling evi-
dence of a strong association between PD-L1 gene
expression and the histological grade of bladder can-
cer. PD-L1 emerges as a potential biomarker, shedding
light on a disease pathological grade, offering a sig-
nificant clinical value for precise prognosis, and
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guiding tailored treatment strategies. These insights
hold promise for improved disease management and
patient outcomes.

Keywords: bladder cancer, PD-L1 gene expression,
polymorphisms rs861539, biomarker

AncTpakTt

Bogena. KaprimanomMoT Ha MOYHHOT MEyp ce Haora Ha
YeTBpTaTa Mo3MiiMja BO MpeBajieHIaTa Kaj MaJUTHU
3a0011yBamba BO Pa3BUEHUTE 3€MjU U € OCMa BOACUKA
MPUYHHA 32 CMPTHOCT MPEU3BUKAHA O] KAPIIMHOM
kaj maxute. PD-L1, mo3nar mo cBojara yiora BO
WHXUOMpame Ha UMYHOJIOIIKUTE OATOBOPU MPOTHB
MQJINTHUTE KJICTKH, TPHUBJICKOJ 3HAYUTEIHO BHU-
MaHHEe BO MCTPAXKYBAmHETO HA KapIUHOMOT HA MOY-
HHUOT MEYp.

Metoamn. OBa uCTpaxKyBame, KO€ BKiIyuyBamie 45
MAIMEHTH CO XMCTOTATOJIONIKU MOTBPJICH YPOTEIeH
KapIHOM Ha MOYHHOT MEYp, ja UCTpaxKyBallle MOBp-
3aHOCTa MOMEl'y XMCTOJIOIIKHOT IPagyc M eKCIpecu-
jarta Ha rerot PD-L1. Koxoprara Ha nmanuenTn oOerre
nozeneHa Ha 31 manueHT (MAIMeHTH CO HU3O0K Tpa-
Iyc Ha KapuuHOM) U 14 (BHCOK rpagyc Ha KapuLu-
HOM), TIPY ITO AUCTPUOYIIMjaTa HA MOJIOT U BO3pac-
Ta Oelre paMHOMepHa momery rpynure. Excrpecu-
jata Ha PD-L1 Oemre 3HauuTenHO MorojemMa Kaj ma-
reHTuTe co BUcok rpaayc (p=0.005), u oBa ro mo-
Ka)KyBa HETOBHOT ITOTEHIHJAJICHO KJIMHHYKO 3HAUCHHE
Kako Onomapkep.

PesyaraTu. HanpaBeHuTe aHanu3u OTKpHja CHIIHA
Kopenaiyja moMery XUCTOJOUIKHOT Ipagyc U eKc-
npecujata Ha PD-L1, npu mTo nanMeHTUTe CO BUCOK
rpaayc mokaxaa 7.227-maTu morojiieMa BepojaTHOCT
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3a srosemMeHa exkcnpecrja Ha PD-L1. M3paboten Oere
NPEAUKTUBEH MOJIEN 3a OJpeAyBarme Ha IpaaycorT,
KOj MpHKaxka A00pa MPEeJUKTHBHOCT, CO BPEIHOCT
3a moxapadjero mox kpusara (AUC) ox 0.788.
3akaydok. OBre HOM 00e30eayBaaT yOeJINBH J10-
Ka3W 3a jaka MOBP3aHOCT IOMEry eKCIIpecujaTa Ha
reHoT PD-L1 u XuCTONOWIKMOT rpagyc Ha KapIiu-
HOMOT Ha MOYHHOT Meyp. PD-L1 ce mojaByBa kako
MOTCHIMjaJIeH OnOMapKep, OBO3MOXKYBajKH 3HAYH-
TeJIHA KJIMHUYKA BPEAHOCT 3a TOYHA IPOTHO3a H
HACOUYBAKkE HA MEPCOHAIM3UPAHU CTPATECTHU 34
TpetMaH. OBHE UCTpaKyBama BETYBaaT HAMpPeIOK
npu MeHapupame co Oonecta co 1en nogodap uc-
XOJIOT 32 MAIIMeHTHUTE.

Kiyynu 360poBH: KapIimHOM Ha MO4eH meyp, PD-
L1 rencka ekcripecuja, noauMopduzam rs861539,
Oonomapkep

Introduction

Bladder cancer (BC) is the fourth most common
malignant disease in developed countries and the
eighth most common cause of cancer death among
men [1,2]. The diversity in tumor phenotype and the
long duration of treatment make BC one of the
clinical entities with the highest financial burden on
the healthcare system and has a significant impact
on patients' quality of life.

The histological evaluation of bladder cancer relates
to tissue differentiation and tumor aggressiveness in
relation to how abnormal the cells appear under
microscopic analysis [3]. There are various systems
for classifying the degree of tissue differentiation,
but in the papers published over the last decade, the
binomial system with two grades, low and high, is
most commonly used.

At diagnosis, 75% of patients have non-muscle-in-
vasive bladder cancer (NMIBC) [4]. However, when
recurrences happen, muscle-invasive bladder cancers
(MIBC) are diagnosed in some of these cases, which
have a high risk of metastasizing the regional lymph
nodes, as well as hematogenously in distant organs.
Current molecular marker sets are not secure enough
to enable accurate prediction of the potential for re-
currence and disease progression.

PD-L1 gene (also known as B7-H1 or CD274) codes a
ligand for the PD-1 receptor and is expressed in ma-
ny malignant tumors, including BC. PD-L1 can inhibit
immune responses either by binding to PD-1 or
other receptors, resulting in significant effects on the
susceptibility of malignant cells to immune recog-
nition and their elimination [5]. The apoptotic path-

way mediated by the PD-1/PD-L1 interaction inhi-
bits T-cell activation and plays an important role in
regulating the antitumor immunity of patients with
malignant neoplasms.

Immune checkpoints have an important regulatory
role, i.e., they prevent an excessive immune respon-
se that would damage normal cells and tissues. These
checkpoints are activated when the proteins on the
surface of T-cells recognize and bind to the appro-
priate receptors on other cells, such as some tumor
cells. When the checkpoint and partner proteins
bind mutually, they send a signal to inhibit T-cells.
However, this can also prevent the immune system
from recognizing and lysing malignant cells. Immu-
notherapeutic agents called immune checkpoint in-
hibitors are based on blocking checkpoint proteins,
thereby preventing them from connecting with their
receptor proteins [6]. This prevents the blockade
signal from being sent and allows T-cells to kill
malignant cells.

Modern treatment with targeted drugs is based on
the inhibitory action of the immune control point
protein called CTLA-4. Other immune checkpoint
inhibitors act inhibitory on the protein called PD-1
or its receptor protein PD-L1. Namely, some tumor
cells reduce the response of T-cells by producing an
excessive number of PD-L1 protein molecules on
their cell membrane.

The main aim of this scientific paper was to deter-
mine the correlation of the frequency of genotypes,
i.e., alleles of the examined polymorphism with sus-
ceptibility to BC.

Materials and methods

The primary aim of this study was to correlate PD-
L1 expression with the grade of BC, and for that pur-
pose we analyzed 45 bladder tissue specimens ob-
tained via transurethral resection of the bladder at
the University Clinic for Urology. Patients were diag-
nosed with urothelial carcinoma of the urinary bla-
dder, and were histopathologically confirmed based
on the histopathological grade of differentiation (bi-
nomial system with two classes of differentiation:
low and high grade).

Demographic data, histopathological findings, as well
as relevant clinical data (cystoscopic, echographic,
and CT findings, clinical course of the disease, etc.)
were collected for each patient. Differences in terms
of gender and age distribution between the two
groups of patients were analyzed using the Student's
t-test. Prior to that, normal distribution of these data
was assessed using the Shapiro-Wilk test.
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The quantitative expression of PD-L1 gene was de-
termined by reverse transcription of RNA samples
and real-time polymerase chain reaction (QRT-PCR)
using fluorescent TagMan probes on the OneStep
Real-Time PCR system (Applied Biosystems). Total
RNA was isolated from tissue fragments of tumor
tissue (previously stored at -80°C) using TRI reagent,
and cDNA was synthesized by reverse transcription.
The levels of hTERT expression were calculated
using the Livak method, relative to the expression of
the housekeeping gene GAPDH. The relative quan-
titative values (RQ) were presented as 2-ACt. In this
study, we present the final expression values of the
PD-L1 gene for each patient as the logarithm of RQ
with a base of 10, i.e., log10(RQ).

The correlation between the degree of tissue differ-
rentiation of the BC tissue sample from patients and
the expression of PD-L1 gene was evaluated using
the univariate logistic analysis. Receiver operating
characteristic (ROC) curves were evaluated, and the
area under the curve (AUC) value was obtained. The
odds ratio was calculated within a 95% confidence
interval (CI).

Values of p<0.05 were considered statistically signi-
ficant, while values of p<0.01 were considered highly
significant. Statistical calculations were performed
using the XLSTAT 2016 and GenAlEx 6.5 software
add-ins installed on Microsoft Excel 2016.

Results

A total of 45 patients with BC were included, of
which 14 had a low grade (well-differentiated histo-
logically) and 31 had a high grade (poorly differ-
rentiated) (Table 1 and Figure 1).

Table. 1. Distribution of BC grade

Grade n %
Low 14 31.11
High 31 68.89
Total 45 100.00

=Low Grade =High Grade

Fig. 1. Distribution of BC grade

The selected clinical data were evaluated and com-
pared to PD-L1 expression in tumor cells.

The presented data and the results of the statistical
analysis of the gender and age distribution in the
two groups (patients with low and high grades) in-
dicated statistically insignificant differences (p>0.05)
(Tables 2 and 3 and Figures 2 and 3). The two groups
were well balanced in terms of gender and age, which
ensured a reliable comparison regarding gene expression.

Table. 2. Gender distribution

Gender Low grade High grade exg::sthtzgt*
n % n % p
male 12 85.71 26 83.87
female 2 14.29 5 16.13 1.000
total 14 100.00 31 100.00
* two-tailed
Table. 3. Age distribution
Parameter (years) Low grade High grade Student’s t-test *
n 14 31
Average 65.14 62.16
SD 11.27 7.87 0.311
min. age 47 46
max. age 80 76

* two-tailed
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Table. 4. Expression of PD-L1 gene according to BC grade

30 PD-L1 Low grade High grade
26 n 14 31
= average 0.779 1.398
» SD 0.548 0.569
min. value 0.221 0.141
15 ” max. value 1.753 2.481
10
5 3T
5
: []
o ] p=0.005
Low Grade High Grade 25

= Males =Females

Fig. 2. Gender distribution 3
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50 + Fig. 4. Expression of PD-L1 gene according to BC grade
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Fig. 3. Age distribution

Table. 5. Univariant logistic analysis for correlation with expression of gene PD-L1 in relation with
the grade

Standard error Wald’s

Parameter p-coefficient (SE) L OR (95% CI)
Grade 0.676 0.241 7879  0.005  7.227(1.816 - 28.757)

Furthermore, the data obtained from quantitative de- ROC curve (AUC=0,788)

termination of PD-L1 gene expression were analy- 1

zed. The values referred to the expression of PD-L1 0.9

gene for each patient as log10(RQ). Descriptive re- 08

sults are presented in Table 4 and Figure 4.

It was evident that the expression of PD-L1 gene o

was statistically significantly higher in the group of 208

patients with a high grade compared to the low 505

grade (p=0.005). o4

From the results obtained, it can be seen that there 03

was a correlation between the histological grade of

differentiation (low and high) and the quantitative o2

levels of PD-L1 gene expression. Patients with a high ot

grade (poor differentiation) had a 7.227-fold higher 0 0”'

probability of having increased levels of PD-L1 ge- 02 VY pecinaiy 08 !

ne expression compared to patients with a low grade

(good differentiation) in BC. The results of the
univariate logistic analysis are presented in Table 5.
The constructed model for predicting the grade
based on the expression levels of PD-L1 gene is
depicted by the ROC curve in Figure 5.

to expression of PD-L1 gene in patients with BC

Fig. 5. ROC-curve of success of prediction of grade according
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The value of the area under the curve (AUC) was
0.788, indicating a good predictive performance of
the model.

Discussion

The results presented in this scientific paper indica-
ted higher levels of transcriptional activity, specifi-
cally the expression of PD-L1 gene, in tissue sam-
ples from patients with BC with a higher histologi-
cal grade (well-differentiated) compared to the lower
grade (poorly differentiated), and the difference was
statistically highly significant (p=0.005).

The expression of PD-L1 gene is present in antigen-
presenting cells (APCs), such as monocytes, active-
ted dendritic cells, and others [7]. PD-L1 is a regula-
tory ligand that can inhibit immune responses by
binding to the PD-1 receptor on the surface of T
lymphocytes, leading to apoptosis or anergy of an-
tigen-specific T cells. However, malignant cells can
exploit these checkpoint pathways by overexpre-
ssing PD-L1, protecting themselves from detection
and elimination by cytotoxic T cells of the immune
system. Thus, excessive expression of PD-L1 is a
mechanism by which tumors develop tolerance to
immune responses.

The role of PD-L1 in the progression of bladder
cancer, as well as many other malignancies, is unde-
niable. The correlation between PD-L1 expression
in tumor cells and poor clinical outcomes was first
reported in a study conducted by Nakanishi et al.
that included 65 patients with BC [8].

Sharma et al. demonstrated that PD-L1 expression in
tumor cells was not a good predictor of prognosis [9].
However, most published studies have demonstrated
a correlation between elevated expression of PD-
1/PD-L1 and a poor prognosis in bladder cancer.
According to Kawahara (2018), PD-L1 expression
may serve as a novel biomarker that correlates with
the pathological grade of bladder cancer [10].

The results of this study also support the existence
of a clear correlation and potential clinical utility of
PD-L1 expression in predicting disease progression
and selecting patients suitable for immune check-
point inhibitor therapy.

Conclusion

The findings of this study, based on data and speci-
mens from 46 patients, offer compelling evidence of

the strong correlation between PD-L1 gene expre-
ssion and the histological grade of bladder cancer.
This correlation suggests that PD-L1 could potentially
serve as a novel biomarker, shedding light on the
pathological grade of bladder cancer. Such a bio-
marker could hold a significant clinical value, hel-
ping in establishing a more precise prognosis and
guiding tailored treatment strategies.

Additionally, the link between PD-L1 and disease
stage progression in bladder cancer adds a layer of
importance to these discoveries. Elevated PD-L1 ex-
pression in high-grade tumors, often indicative of
aggressive clinical behavior, implies that PD-L1
may influence the disease progression. This obser-
vation could pave the way for the development of
targeted therapies aimed at modulating PD-L1 ex-
pression, potentially altering the course of bladder
cancer at a crucial juncture.

Conflict of interest statement. None declared.
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Abstract

The aim of this study was to find service quality
factors that are important to patients and to examine
their links to general patient satisfaction in the Ma-
cedonian context. To achieve this goal, we provided
insight, exploratory investigation and support for the
strategical framework of hospital sectors as an
initial strategy for marketing healthcare, increasing
patients’ number?, and improving patient satisfac-
tion. Quantitative analysis was performed based on
the overall patient satisfaction at national level to
determine the importance of individual and national
factors on healthcare system satisfaction of North
Macedonia. The results have shown that overall sa-
tisfaction increases with age and other demographic
variables are not significantly correlated with satis-
faction. We made an Ordinal Regression Analysis.
We found that the ordinal regression model on the
medical infrastructure factor (independent variable)
as a construct which includes “waiting rooms”,
“quality, hospital rooms”, “lab services” and “drugs
14 availability” has shown a strong effect on overall
patient satisfaction (dependent variable) with the
health care system.

Keywords: patient satisfaction, health care system,
factors of satisfaction

OemyBaMme yBHI, UCTPaXyBamka W MOAPINKA 32 CTpa-
TEIlIKaTa paMKa Ha OOJIHUWYKUTE CEKTOPHU KaKO II0-
YeTHa CTpaTerdja 3a MapKETHUHI Ha 3JIPaBCTBEHA
3aIlITUTA, 3rOJIEMYBalke Ha MAIUCHTUTE W IPOIIIH-
pyBame Ha 33J0BOJICTBOTO Ha MAIMEHTHTE. 3a MOT-
pebure Ha cTyndjaTa ce HalpaBU KBaHTUTATHBHA
aHalM3a Bp3 OCHOBA HAa IIEJOKYITHOTO 3aJJ0BOJICTBO
Ha TAlMEeHTHTE Ha HAIMOHAJIHO HHUBO 3a Ja Ce yT-
BpAM BAXHOCTA HA HMHIAMBHAyaJHUTE W HAI[MOHAJ-
HUTE (PaKTOpPH 3a 3aJOBOJICTBOTO OJ1 3PABCTBEHHOT
cucteM Ha CeBepHa Makenonnja. Pesynrature mo-
KaXyBaaT JeKa LEIOKyMHOTO 33J0BOJICTBO CE 3r0-
JeMyBa cO BO3pacTa, a JAPYrure nemMorpadcku Ba-
pujabim He ce 3Ha4YajHO BO KOpenaluja co 3aj]0-
BosicTBOTO. Hue kopucreBme OpauHaliHa perpecuB-
Ha aHanu3a. OTKpUBME JIeKa PerpecuBEeH MOJEN Ha
(hakTOpoT Ha MeAUIMHCKA MHPpacTpyKTypa (Hesa-
BHCHA MTPOMEHJIMBA) KAKO KOHCTPYKI[HMja IITO BKITY-
gyBa (,,9eKaJIHA", ,,KBAIUTET HAa OOJHUYKH COOH*,
,J1JA00PaTOPHUCKHU YCIIYyTH™ U ,,JJOCTAITHOCT Ha JICKOBHU ‘)
MOKa)ka CUJICH €(PEKT Ha I[EIOKYITHOTO 3aJI0BOJICTBO
Ha MaryeHTuTe (3aBUCHA POMEHIIMBA) CO CHCTEMOT
3a 3/[paBCTBEHA 3aIITHTA.

Kiyunu 360poBH: 330BOJICTBO Ha MAI[MCHTHTE,
3[paBCTBEH CHCTEM, (DAKTOPHU Ha 3a[0BOJICTBO.

Ancrpakr

Lenrta Ha oBaa cTyauja € Aa ce MpoHajuaTr ¢axTo-
pHTE 3a KBAJIMTET HA yciIyrara KOM ce BaKHHM 3a Ia-
UEHTHUTE M J]a C€ MCIUTAaaT HUBHUTE BPCKU CO OI-
HITOTO 33J0BOJICTBO HA MAIMEHTHTE BO MaKEIOH-
CKHOT KOHTEKCT. 32 Jia ce IIOCTUTHE OBaa I1el1, 00e3-
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Introduction

The literature data on patient satisfaction in Mace-
donia are scarce. The open-access database has ge-
nerated a few articles on patient satisfaction in ge-
neral, and patient satisfaction comparison between
secondary tertiary and tertiary healthcare levels
[1,2]. According to Lazarevik, the main predictors
for patient satisfaction in healthcare services are
associated with low users’ satisfaction-waiting time
for appointments, huge administrative procedures, and
attitudes of the medical personnel towards patients
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[1]. The top three indicators of patient satisfaction
are trust and overall satisfaction with the attention
of the doctors, as well as satisfaction with the out-
come of the treatment. On the other hand, the study
by Stefanovska shows that there is a difference in
patient satisfaction between both healthcare levels
[2]. Patients were significantly more satisfied in ter-
tiary than in secondary outpatient healthcare facili-
ties in almost all aspects of assessment related to
general settings, nurse/administrative staff performan-
ce and physician performance. Patients in the secon-
dary healthcare services (SHCS) were more satis-
fied than in the tertiary healthcare services (THCS)
but only regarding the information on the location
(83.9% vs.78.3%) and possibilities to enter and mo-
ve inside the department (88.8% vs. 83.3%). Analy-
sis of data for SHCS and THCS showed that there
was no significant difference between the mean overall
satisfaction scores about patients’ gender, age, marital
status, educational level, employment and number
of visits.

The study attempted to understand the perceptions
and experiences among patients from a bottom-up
perspective, i.e., focusing on doctors, health wor-
kers, and counselors rather than on healthcare policies
and ministers. It analyzed the work and attitudes of
middle-level professionals directly involved in the
care of the clients/patients. Moreover, the study also
investigated the attitudes of the patients toward their
interaction with professionals. What are the most
common factors of patient satisfaction? The ultimate
main goal addressed in this study was to explore the
main factors and experiences of patient satisfaction
in healthcare environments in North Macedonia.

Materials and methods

The study was a cross-sectional survey which maps
perceptions of Macedonian healthcare users regar-
ding the quality of experience offered by the health-
care system. This study went beyond descriptive
statistics by employing multivariate analysis. We
chose this design because the research body about
satisfaction was done extensively but some factors
were separately discussed that reflected our concept
on service quality, trust, communication, and patient
satisfaction. This enabled us to identify and cate-
gorize the variables that made our questionnaire
easy and thus we could capture all the information
we needed from our respondents. An online struc-
tured survey was employed to collect the primary
data in the initial stage of the study. The internet
website was utilized to get the data of respondents
that were interested in providing information on

patient satisfaction in North Macedonia. The sample
consisted of 435 people who filled in the ques-
tionnaire. In three months of data collection, the
research team with a response rate 139 of 75% fina-
lized the sample to a total of 435 respondents. The
survey was anonymous and no additional data was
revealed about the respondent.

Analyses were conducted using the Statistical Package
for Social Science (SPSS), version 26, and Amos
(26). All results were based on data collected from
the Macedonian population in 2019. We used both
descriptive and inferential statistics to analyze va-
riables in the study.

Results

The study sample was primarily comprised of female
participants, i.e., they accounted for 360 respondents
(78%) against 90 male participants (20%). As re-
gards the respondents’ age structure, the largest
group included subjects aged 36 to 45 years (33%),
followed by those aged 26 to 35 years (31.9%). The
full demographic profile of respondents is given in
Table 1. The sample was a mixture of different ge-
nerational cohorts and could be assumed to be rep-
resentative of the population. dents (78%) against
90 male participants (20%).

Table 1. Demographic profile

Gender No. %
Female 360 78.8
Male 91 20.0
Nationality
Macedonian 412 93.8
Albanian 7 15
Serbian 7 15
Roma 2 0.4
Bosnian 2 0.4
Vlach 2 0.4
Turkish 3 0.7
Age
18-25 60 13.1
26-35 146 31.9
36-45 152 33.2
46-55 66 14.4
56+ 27 5.9
Education
Higher education 278 60.8
Secondary education 91 20.0
Postgraduate (master/other) 80 17.2

The regression model was applied to analyze the
overall satisfaction collected by the online survey
addressing patients in the Republic of North
Macedonia. The ordinal regression analysis aims to
model dependence of polytomous ordinal response
on a set of predictors, which are characterized as
covariates. Under this model, predictor variables are
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Predictors of patient satisfaction

sub-aspects of patient satisfaction (demographic
characteristics) and the outcome variable is overall
satisfaction. Due to the ordinal polytomous nature
of the outcome and predictor variables, the ordinal
regression (OR) analysis was adopted to estimate
the aspects of overall satisfaction. Namely, the OR
model was designed and modelled to estimate the
effects of some predictors and the outcome variable.
The OR model was built to assess the influence of
overall satisfaction and sub-items of satisfaction,
whereas the second model of regression was per-

Table 2. Ordinal regression analysis and overall satisfaction

formed to assess the influence of healthcare service
quality against sub-items of satisfaction. To analyze
the data, a numerical code (on the scale from 1 to 5)
was assigned to each point on the ordinal scale,
according to the methodology known as directly
determined quantification [3]. In the models propo-
sed, the outcome variables were named “overall
satisfaction” and “quality of services”, while the
predictor variables represented the sub-aspects/di-
mensions of satisfaction.

95% confidence interval

Estimate Std. error df Sig. Lower bound Upper bound
[Overall satisfaction = 0] 2.960 625 1 .000 1.735 4.185
[Overall satisfaction = 1] 7.321 791 1 .000 5.771 8.871
Med. administration .040 .035 1 .259 -.029 109
Med. competence -.033 .029 1 .260 -.089 .024
Med. infrastructure .008 .035 1 .040 -.060 .076
Interaction .269 .047 1 .000 177 .362
Sex -.549 272 1 .043 -1.083 -.016
Nationality .006 170 1 .970 -.327 .340
Age 237 .100 1 .017 .042 433
Education .309 136 1 .023 .043 575
Income .027 101 1 .786 -171 .226
Employment .083 .085 1 331 -.084 .249
Place -.003 .023 1 .877 -.048 .041

The ordinal regression analysis revealed that five
variables were associated with the overall patient
satisfaction (Table 2): two sub-aspects of patient
satisfaction and three demographic variables. The
strongest predictors were those under the medical
infrastructure construct (“lab services”, “availability
of medicines”, “quality of waiting rooms”, and “quality
of hospital rooms”) and the interaction construct
(“listened to by doctors”, “explanation by doctors”,
“trust in doctors” and” treatment effectiveness”), while
in the group of demographic variables they included

gender, age and education.
Discussion

the notion of patient satisfaction and its measures
has shown that it is a very complex concept without
clear meaning and/or definition about what satisfac-
tion represents, which makes it even more difficult
to be measured. This notion is a result of a multi-as-
pect concept and this study investigated patient
satisfaction and its relationships in multi-factorial
context. On that note, the study brought out some
potential context-based factors that might influence
patient satisfaction.

When discussing the results obtained and their
implications, the study first presents main findings
related to identified factors of satisfaction, main pre-

dictors and follows with elaboration of the study’s
future implications. The study sets an agenda for
future research as follow-up, with the main focus on
medical services and patient satisfaction. At the sa-
me time, some study limitations and next steps for
future research are presented and discussed.

Based on assessment performed as part of the expla-
natory approach, the study identifies the regretssion
model that best fits and influences patient satisfaction.
The framework of this study adds to previous work
by suggesting medical administration a part of hos-
pital healthcare setting as an indirect factor of pa-
tient satisfaction. Indicators of the medical admi-
nistration construct include “waiting time”, “patient
admission”, “clinical appointments”, “patient dischar-
ge” [4,5]. In this study, medical administration was
found to have indirect relationship with satisfaction
and quality of services. This, in turn, influenced pa-
tient perceptions and values of healthcare providers.
At the same time, these intangible aspects are part of
the organizational culture within a healthcare unit [6].
Findings of this study have shown that organiza-
tional culture is important, but a complex element of
evaluating patient satisfaction with services. Hence,
to effectively address and meet patient needs it is
important for organizational culture to be taken into
consideration when designing healthcare business
strategies.
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Conclusion

The main conclusion of this study is that all inde-
pendent dimensions of patient satisfaction are signi-
ficant in explaining overall patient satisfaction. Results
suggest multiple significant benefits for patient sa-
tisfaction by healthcare organizations paying atten-
tion to tangible and intangible, as well as interactive
and structural characteristics of their service provi-
sion. Moreover, it reiterates the significance of socio-
demographic characteristics in determining health-
care service quality and patient satisfaction. In parti-
cular, they continue to be important factors of sub-
stantial effect on use of healthcare services. Moreover,
this study has identified a significant relationship with
medical infrastructure (“lab services”, “availability
of medicines”, “waiting rooms” and “hospital rooms”)
and satisfaction indicates that hospital managers might
not have complete understanding and knowledge of
their role to influence patient satisfaction by impro-

ving healthcare services.
Conflict of interest statement. None declared.
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Republic of North Macedonia
Abstract

Breast cancer (BC) is the most common malignant
disease in the female population. From a therapeutic
point of view, the group of triple-negative breast
cancer (TNBC) is the most difficult to treat, consi-
dering the reduced treatment options. TNBC cannot
be treated as one homogenous disease. One such pro-
mising biomarker and target for therapy in TNBC is
the androgen receptor (AR). The role of the AR in
BC pathology is gaining clinical interest also in re-
lation to the development of drugs that can modu-
late AR activity.

We present a case of triple-negative metastatic breast
cancer with androgen receptor overexpression, su-
ccessfully treated with anti-androgen therapy. The
patient was diagnosed with bone metastasis 5 years
after the initial diagnosis with breast cancer. At that
point, we treated the patient with anti-androgen
therapy involving Bicalutamide and bisphosphonate
therapy. After 18 months of treatment, the patient is
asymptomatic with disease regression.

Keywords: triple-negative breast cancer, androgen
receptors, anti-androgen therapy

Ancrpakr

Pakot Ha m0jka € HajuecTa MaUrHa OOJIECT Kaj *KEeH-
ckata momynarija. Of TepareBTCKa TJeIHa TOYKa,
rpynara Ha TPOjHO HETaTUBHH KapLUHOMH Ha JI0jKa
€ HajTeIlKa 3a JICKYBame, CO OIJie]] Ha HaMaJeHUTE
MOXHOCTH 3a Tepanuja. TpojHO HEraTUBHHOT Kap-
nuHoM Ha jojka (THKJ]) He moxe nma ce tperupa
Kako eJHa XxoMmoreHa Oonect. EneH takoB BeTyBad-
k1 Onomapkep u men 3a tepanuja Ha THK] e aH-
IporeHcKHuoT pertentop (AP). Yiorara Ha ampore-

Correspondence to: Deva Petrova, Department of oncology and
radiotherapy, Clinical Hospital Acibadem Sistina, 1000 Skopje, R. N.
Macedonia; E-mail: deva.petrova@acibademsistina.mk

HHOT PELEeNTOop BO IAaTOJIOTHjaTa HAa KapIMHOMOT Ha
J0jKa 1OoOMBa KIMHWUYKH WHTEPEC, UCTO Taka € 3Ha-
YaeHU BO BPCKa CO pa3BOjOT Ha JICKOBH KO MOXKAT J1a
ja MomyIMpaat akTHBHOCTA Ha aHIPOTCHUTE peLel-
TOPH.

Bo 0Boj Tpyn mpeseHTHpame ciy4aj Kora BO TpPeT-
MaHOT Ha TPOJHO HETraTHBEH METACTaTCKU KapIlH-
HOM Ha JI0jKa CO MPEKyMEpPHO H3pa3yBame Ha aH-
JPOTEHH PEIETITOPH UMaBMe YCIIEIIHO UCKYCTBO CO
KOpUCTEeH€ Ha aHTHaHAporeHa tepanuja. Ha ma-
IIHEHTOT My OMJIa THjarHOCTUITMpaHa KOCKEHa MeTa-
CTa3a 5 roJMHU 10 MPBUYHATA JIMjarHO3a Ha paK Ha
nojka. [laMeHToT TO TpeTUpaBMe CO aHTH-aHIPO-
reHa tepanuja co bukamyramua u Oudochonarcka
Teparuja.

ITo 18 Mecenu Tepanuja MalUeHTOT € aCUMIITOMAT-
CKH CO perpecuja Ha Oojecra.

Kayunu 360poBu: TpojHO-HETaTHBEH pak Ha JI0jKa,
AHJIPOTEHH PELENTOPH, aHTHAHAPOTCHA Tepariija

Introduction

Breast cancer is the most common malignant di-
sease in the female population. According to the
immunohistochemical analysis that determines the
expression of estrogen receptor, progesterone recap-
tor, HER2 receptors as well as the proliferative
index Ki-67, there are four molecular subtypes of
breast cancer: luminal A, luminal B, HER2-like, and
basal-like (TNBC). This classification is useful for
making therapy decisions in the routine clinical ma-
nagement of breast cancer patients and has impact
on prognosis and overall survival [1].

From a therapeutic point of view, the group of
triple-negative breast cancer is the most difficult to
treat, considering the reduced possibilities for therapy.
Until the beginning of the era of immunotherapy
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and biological therapy, the only treatment option for
these patients was chemotherapy.

Lehmann et al. identified six subclasses of TNBC
based on transcriptomic analysis: basal-like 1 (BL1),
basal-like 2 (BL2), immunomodulatory (IM), mesen-
chymal-like (ML), and luminal androgen (LAR) [2].

With such heterogeneity, lack of targeted therapy,
reduced chemosensitivity, and poor prognosis, it is
of vital importance different biomarkers, which can
help to distinguish between different TNBCs and may
present novel therapeutic targets, to be investigated [3].

TNBC cannot be treated as one homogenous di-
sease. One such promising biomarker and target for
therapy of TNBC is the androgen receptor.

The role of the androgen receptor in BC pathology
is gaining clinical interest also in relation to the de-
velopment of drugs that can modulate AR activity [4].
In this paper we present a case of triple-negative
metastatic breast cancer with androgen receptor
overexpression, successfully treated with anti-an-
drogen therapy.

Case report

A 75-year-old patient with a history of invasive duc-
tal carcinoma of the right breast was surgically treated
in August 2017; a conservative surgery of the right
breast and regional lymphadenectomy was performed.

Fig. 1 a. Subsequent immunohistochemical analysis showed
complete negativity for estrogen

Postoperative histopathological findings confirmed
the diagnosis of moderately differentiated breast
carcinoma with apocrine differentiation, measuring
1.4 cm (pT1la), no metastases were found in the 22
analyzed regional axillary lymph nodes (pNO). Sur-
gical margins were clear and no lympho-vascular

tumor emboli were present. The disease was post-
operatively staged as IA. Subsequent immunohisto-
chemical analysis showed complete negativity for
estrogen (Figure 1a), progesterone (Figure 1b) and
HER2 receptors (Figure 1c), placing the tumor in
the triple-negative molecular subtype. Ki-67 prolife-
errative index was 20%.

Fig. 1 b. Subsequent immunohistochemical analysis showed
complete negativity for progesterone

Fig. 1 c. Subsequent immunohistochemical analysis showed
complete negativity for HER2 receptors

Fig. 1. Immunohistochemical analysis of the primary tumor
shows negativity for estrogen (a), progesterone (b) and HER2
receptors (c).

Appendix 1

Postoperatively, the patient refused the proposed
adjuvant chemotherapy and opted to attend regular
check-ups with breast ultrasound every 6 months
and mammaography once per year. Five years after
the initial diagnosis, the patient complained to the
clinician of pain in the lower extremities, for which
she was further examined. Clinical examinations were
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performed to rule out vascular disease as a possible
cause of pain. A Doppler ultrasound of the lower
extremities was done, and in June 2022 a magnetic
resonance imaging (MRI) of the spine was also per-
formed. The MRI findings showed changes suspi-
cious for osteosclerotic metastatic deposits (Figure 2).

Fig. 2. MR of thoracolumbar spine, sagittal section
Appendix 2

Additionally, bone scintigraphy was carried out, which
confirmed diffuse osteoblastic bone lesions sugges-
tive of metastasis.

In order to evaluate the other organ systems and to
precisely define the extent of the metastatic disease
in this patient, a positron-emission tomography-com-
puter tomography (PET-CT) was done, which con-
firmed the findings of the skeletal scintigraphy and
ruled out presence of visceral metastatic changes.

In order to analyze the possibility of additional treat-
ment options for the patient, BRCA1/2 mutation
analysis was performed, which did not show patho-
genic mutations in the BRCA1 and BRCAZ2 genes.
PDL-1 immunohistochemical analysis using the Ven-
tana antibody anti-PD-L1 (clone SP142), was also

negative, so the patient was not a candidate for
immunotherapy. An immunohistochemical analysis
of androgen receptors was also performed, which
showed a strong nuclear positivity in 100% of the
tumor cells (Figure 3).

. » 5 ’

' ¢ .

Fig. 3. Immunohistochemical analysis of the primary tumor
shows a strong diffuse positivity for androgen receptor

Appendix 3

The patient was placed on hormonal anti-androgen
therapy with Bicalutamide 50 mg daily and bisphos-
phonate therapy with Xgeva 120 mg monthly.
During therapy, the patient's condition was stable,
and the first control to evaluate the response to the
therapy was performed after 6 months of the treat-
ment. In January 2023, the control bone scintigra-
phy was performed. Results from the bone scan
confirmed disease regression (Figure 4).

Appendix 4
The patient continued with anti-androgen therapy

and after 18 months of treatment, she is free of
clinical symptoms and the disease is in regression.
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Fig. 4. Bone scan with Tc® 5a before treatment, 5b. After treatment at 6 months

Discussion

Over the last decades, improved understanding of
cancer biology led to the discovery of several ac-
tionable targets and enabled the development of new
treatments that ultimately paved the way to per-
sonalized medicine. This paradigm shift from “one
size fits all” to “to each his own” involved almost
every tumor type, including breast cancer. However,
while several targeted options have been developed
for hormone positive and HER2 positive tumors in
the last decades, TNBC has been considered an un-
druggable subtype for a long time. The seminal works
by Lehman and Burstein dissected TNBC molecular
profile, unravelling its profound heterogeneity and
defining a new and unique entity of LAR (luminal
androgen receptor positive) breast cancer [5].

The LAR subtype is enriched for hormonally regu-
lated pathways and is dependent on androgen recap-
tor signaling. Although AR can be expressed in mul-
tiple molecular subtypes of TNBC, the LAR subtype
has the highest level of AR expression. Distinct
from unselected TNBC, the LAR subtype is predo-
minantly subclassified in the non-basal subgroup
and represents a novel subtype of TNBC with a dis-

tinct prognosis that offers an opportunity to develop
targeted therapeutics [6].

There are certain characteristics of triple-negative
breast cancer related to the age of a patient.

Age at diagnosis was greater among the LAR sub-
type and AR-positive TNBC in comparison to other
subtypes and AR-negative TNBC, respectively [7,8].
Our patient was postmenopausal and seventy years
old at initial diagnosis, which corresponded to lite-
rature data.

Interestingly, a recent study found significant asso-
ciations between different degrees of AR expression
and age of the patients. Older and postmenopausal
patients had higher levels of AR in the tumors than
younger and premenopausal patients. AR-negative
tumors were observed just as much in pre- as in
postmenopausal patients. Authors of the study spe-
culated that AR-low and AR-high tumors were
weakly and highly dependent on AR activity,
respectively [9].

The differences in the results of studies on AR-
positive TNBC tumors and LAR subtype TNBCs
may be due to the absence of a clearly defined
indicator of positive AR expression (AR cut-off) in
the tumors. As previously noted, in most studies,
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TNBC carcinomas were considered AR-positive,
provided that the tumor has an AR expression of
>10%. Meanwhile, the literature presented results
for assessing the prognosis of the disease in cases of
TNBC with an AR expression level of >0%. Such
differences in the criteria for determining AR-po-
sitivity in TNBC tumors and LAR subtype TNBCs
can have significant impact on the prognostic in-
dicators [10].

Additionally, a very recent study hypothesized that
TNBCs are entirely different entities when occu-
rring in young or old patients, as they exhibited di-
fferences in subtypes, fibrosis, Ki-67 index, and
somatic mutations. [11].

Knowledge about differences between TNBCs in
young and elderly patients could clarify the differ-
rences in therapeutic approaches, as older patients
could be less responsive to conventional chemothera-
py and might benefit more from a more personalized
therapeutic approach (e.g., anti-androgen therapy) [12].

Santonja et al. showed that patients with the LAR
TNBC subtype had the highest resistance to neo-
adjuvant anthracyclines and/or taxane-based chemo-
therapy with a complete tumor response rate of just
over 14% [13].

All the abovementioned data were taken into account
when making the decision for our patient's treat-
ment. The patient met the criteria of an elderly pa-
tient, over 70 years of age, with triple-negative me-
tastatic breast cancer and high expression of an-
drogen receptors. Of course, when making the deci-
sion, we also took into account the expectations of
the patient, who refused chemotherapy treatment.
Additional important factors were absence of vis-
ceral metastasis and location of metastatic changes
in skeletal structures only, as previously shown in
the bone scan findings.

Metastatic TNBC usually shows aggressive behavior
and displays predominantly visceral metastases; most
metastatic events occur without intervening local
recurrences. A combinational phenotype of AR-
ERB+p53+ was significantly associated with poorer
overall survival (OS) [14].

Interestingly, studies found an increased AR status
in bone metastasis and a decreased status in brain
metastasis, which is of great interest, as TNBCs
usually metastasizes toward the brain, and asso-
ciation between AR expression and brain metastasis
should be further evaluated. Some authors suggested
that AR loss could be associated with the metastatic
tumor potential but these assumptions need further
evaluation.

Both androgens and anti-androgens have demon-
strated variable inhibitory and stimulatory effects in

AR-positive breast cancer depending on estrogen
receptor and HER2 co-expression. Androgen signa-
ling pathways interact with other critical cellular
pathways, such as the PIBK/AKT/mTOR, Ras/Raf/
MAPK/ERK, Wnt/B-catenin, and estrogen signaling
pathways [15]. Therapeutic exploitation of AR has
been crucial in management of prostate cancer [16].
Androgens have different effects among breast can-
cer subtypes and AR agonists have been considered
a possible therapeutic strategy in breast cancer [17].
In different breast cancer models, they could have
anti-proliferative effects when in co-expression with
estrogen receptors and pro-proliferative in absence
of estrogen receptor positivity. In the latter context,
AR promotes cell proliferation by acting at different
levels indicating a potential unfavorable role of AR
in hormone receptor (HR)+ BC. Conversely in TNBC,
AR may have both favorable prognostic and pre-
dictive value, since increasing evidence suggests
that AR positive TNBC patients may respond to AR
targeting agents [17]. Corresponding to this data,
our patient had triple-negative breast cancer, with
overexpression of androgen receptors and is suppo-
sed to have better prognosis, so we could expect a
good response to anti-androgen treatment in her
case. The patient in our case had partial response to
anti-androgen therapy with Bicalutamide. During
the treatment, the patient had a good quality of life;
there were no adverse reactions to the treatment, and
a stable disease was achieved after the partial res-
ponse to the therapy. The advantage of hormone
therapy is the good quality of life without pronoun-
ced toxic drug effects.

Cyclin-dependent kinase (CDK) 4/6 inhibitors have
been shown to effectively antagonize AR F876L
function and restore sensitivity to anti-androgen
therapy. Although this was demonstrated in prostate
cancer cell lines, the effect could be present across
AR-dependent tumor types, including AR-positive
TNBC [18].

Conclusion

Our case report could help clinicians’ decision-ma-
king process when treating patients with triple- nega-
tive metastatic cancer. We believe that the analysis of
AR expression in these tumors can be a significant
factor in the decision on therapy in these patients.
Anti-androgen therapy in older patients can be an
effective and easily acceptable treatment method
given the significantly lower number of side effects
when compared to chemotherapy. This treatment op-
tion should be considered especially when there is
oligo-metastatic disease and when there is no life-
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threatening situation and no visceral metastases, as
was the case in our patient.

Conflict of interest statement. None declared.
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Case report

OCULAR MYASTHENIA GRAVIS IN CHILDREN: A CASE REPORT

OKYJIAPHA ®OPMA HA MUJACTEHUJA I'PABUC KAJ AELIA: IIpuka3 Ha cay4aj
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Republic of North Macedonia
Abstract

Introduction. Myasthenia gravis is a chronic, auto-
immune, neuromuscular disease that is characterized
by skeletal muscle weakness and fatigue. It occurs
when normal neurotransmission between the nerve
and muscle is interrupted at the neuromuscular jun-
ction. In case of myasthenia gravis, antibodies block,
alter or destroy the AChR receptors for acetylcholine
(which is a neurotransmitter) at the neuromuscular
junction, which prevents the muscle from contracting.
The clinical presentation of myasthenia gravis is
certain muscles weakness, such as those that control
eye and eyelid movement, facial expression, chewing,
talking, and swallowing, weakness in the arms, hands,
fingers, legs, and neck. The weakness worsens after
periods of activity and improves after periods of rest.
Aim. To present a case of myasthenia gravis in a 6-
month-old child; it is a very rare disease encounter-
red in children. It is very important to early recog-
nize and diagnose the disease, in order to determine
a timely and adequate therapy approach and impro-
ve the child’s quality of life.

Methods. Anamnesis, neurological examination,
blood samples from the patient and the mother for
genetic analysis, laboratory analysis, imaging diagnos-
tic methods (x-ray, CT and MRI), prostigmin test.
Results. We present a case of a 6-month-old boy,
diagnosed with myasthenia gravis. The suspicion for
the disease was based on the only symptom present-
ptosis of the right eyelid. After the performed
examinations, we got positive results for myasthenia
gravis. Therapy with anticholinesterase medication
(Mestinon) was recommended.

Conclusion. Myasthenia gravis as a very rare di-
sease in children is a big challenge for diagnosing,
due to the variety of clinical presentations and simi-
larity with other neuromuscular diseases. Early diag-

Correspondence to: Danilo Nonkulovski, University Children’s
Hospital, 1000 Skopje, R. N. Macedonia; E-mail: danilo_non@yahoo.com

nosis allows a multidisciplinary approach for timely
treatment that will improve the muscular weakness
and the quality of life.

Keywords: myasthenia gravis, AChR for acetylcholine,
HLA typing class 1 and 2, prostigmin test

AOcTpakT

BoBea. MujacTenuja rpaBuc € XpOHUYHA, aBTOMMY-
Ha, HEBPOMYCKyJapHa 0OJecT, Koja ce KapaKTepH-
3upa co cnabocT Ha CKeJleTHaTa MyCKyJaTrypa U 3a-
Mop. Ce jaByBa Kora HOpMaJIHaTa HEBPOTPAHCMHCH]a
noMery HEpBOT M MYCKYJIOT € NpPEKHHaTa Ha HUBO
Ha HEBPOMYCKyJapa cuHarca. Bo cimydaj Ha mwuja-
CTEHHja IpaBHC, aHTUTENa TH OJIOKKMpaaT, MEHyBaat
WIM TM YHHUIITYBaaT PELENTOPUTE 3a aLETHIXOJIUH
(AChR) xoj e HEBpoTpaHCMHTED BO HEBPOMYCKY-
JlapHaTa CMHarca U Ha TOj HaYMH CE€ OHEBO3MOXKYBa
MYCKyJIHa KOHTpakiuja. KimanukaTa npe3eHranuja
Ha MHjacTeHHja TpaBHC € CIadOCT Ha OJpe/eHa
MYCKYJIHA IpyIa, Kako Ha IPUMep OKyJapHHUTE MycC-
KyJIH, MyCKYyJIUTE KOU ja KOHTPOJHUpaar QauujaiHa-
Ta EKCIpecHja, [IBaKame, 300pyBambe M TOJTAIbE,
ciabocT BO parere, JUIAaHKUTE, MPCTHTE, HO3ETe U
Bparor. Cnabocra ce BIOIIyBa IO MEPUOJIU Ha aK-
THUBHOCT U c€ I0Z00PYBa 110 NEPUOIU Ha OIMODP.
Hen. /la ce nmpukaxke cirydaj Ha MHjaCTeHH]ja TPABHC
Kaj 6 MECeYHO JIeTe-MHOTY peTKa OOJIeCT Kaj Jierara.
HaBpemeno npeno3HaBame Ha CUMIITOMATOJIOTHjaTa
Ha 0oJiecTa M HaBpEeMEHa AWjarHosa € MpeayciioB 3a
IITO TIOPAHO Jia Ce MPHCTAIH KOH CIPOBEIyBamhe Ha
aJIeKBaTHa Teparnuja, co LeJl Ja ce HoAoOpH KBaju-
TETOT Ha KUBOTOT HA AETETO.

Metoan. AHamHe3a, HEBPOJIOMIKK IpErie]l, MpuMe-
POK OJl KpB Ha MAalEHTOT M MajKaTa 3a I'eHETCKa
aHanm3a, 1a00paTOPUCKU aHAJM3H, CEPOJIOIIKH HC-
nuTyBama Ha cnerupuaau anti AChR at, pamwo-
somka aujarHoctuka PTT, KT u MPU na rpaaen
KOIII, MPOCTUTMHHCKH TECT.
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Pesyararu. [Ipe3erTupame cinydaj 3a MaIiko JOSHYE
Ha 6 MeceyHa BO3pacT CO JUjarHo3a Ha MHUjacTeHUja
rpasuc. CoMHeBameTO 3a OoJsiecta ce 6azupa Ha eAuH-
CTBEHHOT CHMITOM, NTO32 Ha JIECEH OYeH Karak.
HampaBeHnTe AMjarHOCTHYKHM HCIEIyBamka CE BO
MpUJIOT Ha MHjacTeHHja rpaBuc. Kaj mamueHToT e
npenopayana Tepanuja co Sir. Mastinon.
3akay4dok. MujacTeHnja TpaBUC Kako PeTKo 3a0o-
JyBamke BO JIETCKA BO3PACT € TOJIeM MPEeIu3BUK 32
JIMjarHOCTUIIUpahe, IOPaal Pa3HOIMKOCTa Ha KIU-
HUYKATa Mpe3eHTaldja U CIMYHOCTA CO IPYTH HEB-
poMycKyJapHH OojecTH. bp3a M HaBpeMeHa nujar-
HOCTHKa Ha OojiecTa OBO3MOXYBa MYJITHIUCLUII-
JMUHApPEH TpUCTal 332 HABPEMEHO 3allOYHYBame Ha
Tepamnuja, Koja ja momoOpyBa ciabocTa BO MYCKY-
JIUTE U TO H01106pyBa KBAJIUTECTOT HA ) KUBOTOT.

Kayunn 360poBu: mujactenuja rpasuc, AChR 3a
arneTwxonmH, Tunu3anydja Ha XJIA kxmaca 1 u 2,
NPOCTUTMUHCKH TECT

Introduction

Myasthenia gravis is a chronic neuromuscular di-
sease, caused by an error in the transmission of nerve
impulses to muscles [1,7]. Normally, the binding of
the neurotransmitter acetylcholine to its receptor
AChR activates the muscle and causes a muscle
contraction. In case of myasthenia gravis, antibodies
block, alter, or destroy the AChR receptors for
acetylcholine at the neuromuscular junction, which
prevents the muscle from contracting. This is most
often caused by antibodies attaching to the acetyl-
choline receptor itself AChR, but antibodies attaching
to other proteins, such as MuSK (Muscle-Specific
Kinase) protein, can also decrease transmission at
the neuromuscular junction [1-3].

The thymus gland which controls immune function
may be associated with myasthenia gravis.® It grows
gradually until puberty, and then gets smaller and is
replaced by fat. It plays an important role in the
development of the immune system. It is respon-
sible for producing T-lymphocytes and a specific type
of white blood cells. In many adults with myasthe-
nia gravis, the thymus gland remains large and may
develop thymomas (tumors of the thymus gland).
Thymomas are most often harmless, but they can
become cancerous. Scientists believe the thymus
gland may cause the immune system to attack its own
cells and tissues and produce anti-AChR antibodies.
“Myasthenia” is a Latin word that means muscle
weakness, and “gravis” means seriously, tough. The
first description of a patient with myasthenia gravis

was made in 1672 byTomas Vilis (1621-1675), an
English doctor, famous neurologist [1-3].
Myasthenia gravis affects both men and women and
occurs across all racial and ethnic groups. It most
commonly impacts young women (20-40) and men
(50-80), but it can occur at any age, including
childhood. Myasthenia gravis is contagious.

Epidemiology

Incidence: 10-20/1,000,000 to 3-30/10,000,000; Pre-
valence: 150-200/1, 000,000; Mortality: 0.06-0.89/
100,000 [6]. In the pediatric population, the inci-
dence is estimated to be between 1.0-5.0/1,000,000
[9]. Itis estimated that between 10% and 15% of all
cases of myasthenia occur in the pediatric popula-
tion [10]. Ocular myasthenia gravis (OMG) accounts
for approximately 10%-35% of cases of MG in
childhood.

Myasthenia gravis is rarely seen in infants. The
fetus may acquire antibodies from a mother affected
with myasthenia gravis - this form is called neonatal
myasthenia gravis [11]. It is generally temporary,
and the child’s symptoms usually disappear within
two to three months after birth [1].

Rarely, children of a healthy mother may develop
congenital myasthenia. This is not an autoimmune
disorder. It is inherited as an autosomal recessive
disease. It is caused by defective genes that produce
abnormal proteins in the neuromuscular junction
[14,15]. The symptoms are similar to neonatal mya-
sthenia gravis and are lifelong.

There is also a juvenile myasthenia gravis. This is an
autoimmune disorder manifested between the 2" and
20" year, mostly often after the 10th year of life [12].

Classification of the disease according to:

1. Age of onset

Transient neonatal MG

- Adult autoimmune MG

2. Presence or absence of anti-AChR antibodies:

Seropositive MG

Seronegative MG

3. According to the etiology of the disease, 4 groups

are distinguished:

- Acquired autoimmune MG

- Transient neonatal MG caused by a passive
transfer of antibodies (anti-AChR) to the mother

- MG induced by drugs

- Congenital myasthenic syndromes in which the-
re is AChR deficiency.

Clinical classification (by Osserman)
- Group I of MG-ocular myasthenia gravis;
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- Group A of MG-mild generalized myasthenia
gravis;

- Group 1B of MG-moderate to severe generali-
zed myasthenia gravis;

- Group Il of MG-acute (sudden) or severe gene-
ralized myasthenia gravis with respiratory failure;

- Group IV-late, severe myasthenia gravis with a
significant bulbar symptomatology;

- Group V-intubation.

Clinical presentation

The core trait of myasthenia gravis is muscle weak-
ness and fatigue. Certain muscles such as those that
control eye and eyelid movement, facial expression,
chewing, talking, and swallowing are often (but not
always) involved in the disorder. People with mya-
sthenia gravis may experience the following sym-
ptoms [1-3]:

o weakness of the eye muscles (called ocular
myasthenia)

drooping of one or both eyelids (ptosis)

blurred or double vision (diplopia)

a change in facial expression

difficulty swallowing

shortness of breath

impaired speech (dysarthria)

weakness in the arms, hands, fingers, legs, and neck.
The beginning of the disease may be sudden, and
often symptoms are not immediately recognized as
myasthenia gravis. Ocular motor disturbances, pto-
sis, diplopia or strabismus are the initial sym-
ptoms of myasthenia gravis in two-thirds of
patients; these symptoms appear within 2 years. In
ocular MG only the extraocular muscles and levator
palpebrae are involved [16,17]. Other muscle weak-
ness rarely appear as initial symptoms. Symptoms
fluctuate throughout lifetime (active and inactive
stage), but the weakness is progressive. After 15
to 20 years, weakness usually becomes constant
and the most severely involved muscles are fre-
guently atrophic (burnt-out stage). The severity of
weakness also fluctuates during the day, usually
being least severe in the morning after periods of
rest, and worse after periods of activity, as the day
progresses, especially after prolonged use of affected
muscles. The degree of muscle weakness varies
greatly among individuals [1-3]. Patients presenting
with the ocular subtype may convert to generalized
myasthenia gravis [8].

Sometimes the severe weakness of myasthenia gra-
vis may cause respiratory failure. This condition is
called myasthenic crisis and it requires immediate
emergency medical care [1,3].

Diagnosis

Other conditions can cause muscle weakness, and
hence myasthenia gravis can be difficult to diag-
nose. A doctor may perform or order several tests to
confirm the diagnosis of myasthenia gravis:

* A physical and neurological examination.

* An edrophonium chloride test. This test uses
injections of edrophonium chloride (TENSILON) at
a dose of 0.2 mg/kg to briefly relieve weakness in
people with myasthenia gravis. The drug blocks the
breakdown of acetylcholine and temporarily in-
creases the levels of acetylcholine at the neuromus-
cular junction. It is usually used to test ocular muscle
weakness. The same effect gives NEOSTIGMIN at
a dose of 0.04 mg/kg.

* A blood test. Most individuals with myasthenia
gravis have abnormally elevated levels of acetylcho-
line receptor AChR antibodies. A second antibody,
called anti-MuSK antibody, has been found in about
half of patients with myasthenia gravis who do not
have acetylcholine receptor antibodies. A blood test
can also detect this antibody.

In some patients with myasthenia gravis, neither of
these antibodies is present. These individuals are said
to have seronegative (negative antibody) myasthenia.

* Electrodiagnostics. EMG is considered the most
sensitive test for myasthenia gravis; it detects the
impaired nerve-to-muscle transmission. Diagnostic
tests include repetitive nerve stimulation with small
pulses of electricity to tire specific muscles. Muscle
fibers in myasthenia gravis do not respond to
repeated electrical stimulation compared to muscles
of normal individuals.

» Diagnostic imaging. Diagnostic imaging of the chest:
CT or MRI may identify the presence of a thymoma.

» Pulmonary function testing. Measurement of the
breathing strength can help in predicting respiration
failure and lead to a myasthenic crisis.

Because weakness is a common symptom of many
other disorders, the diagnosis of myasthenia gravis
is often missed or delayed (sometimes for more
years) in people with mild weakness or in those
individuals whose weakness is restricted to only a
few muscles [1-3].

Treatment

Myasthenia gravis can generally be controlled but
not cured. The aim of the therapy is to help reduce
and improve muscle weakness. With treatment, the
muscle weakness often gets much better [1,2].
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» Anticholinesterase medications. Medications
which slow the breakdown of acetylcholine at the
neuromuscular junction and thereby improve neuro-
muscular transmission and increase muscle strength
include anticholinesterase agents such as: Neostigmin
(Prostigmin), Pyridostigmin (Mestinon), Physostig-
min (Eserin), Amberonium-chloride (Mytelase),
Edrophonium chlorid (Tensilon).

* Monoclonal antibody. This therapy targets the
process by which acetylcholine antibodies injure the
neuromuscular junction. In 2017, the U.S. Food and
Drug Administration approved the use of Eculizumab
for the treatment of generalized myasthenia gravis
in adults who have positive test for the anti-acetyl-
choline receptor (AchR) antibody.

» Immunosuppressive drugs. Improve muscle
strength by suppressing the production of abnormal
antibodies. They include Prednisone, Azathioprine,
Mycophenolate mofetil, and Tacrolimus.

* Plasmapheresis and intravenous immunoglobulin.
These therapies may be options in severe cases of
myasthenia gravis. Individuals can have antibodies
in their plasma that attack the neuromuscular jun-
ction. These treatments remove the destructive, harm-
ful antibodies, although their effectiveness usually
only lasts for a few weeks to months. Intravenous
immunoglobulin is a highly concentrated injection
of antibodies that temporarily changes the way the
immune system operates. It works by binding to the
antibodies that cause myasthenia gravis and remo-
ving them from circulation.

» Thymectomy. This procedure of removal of the
thymus gland (which often is abnormal in indivi-
duals with myasthenia gravis) can reduce symptoms
and may cure some people, possibly by rebalancing
the immune system. A NINDS-funded study found
that thymectomy is helpful both for people with
thymoma and those with no evidence of tumors. The
surgery reduces muscle weakness and the need for
immunosuppressive drugs [1-4].

Prognosis

With treatment, most patients with myasthenia gra-
vis can achieve significant improvement of their
muscle weakness and have normal or nearly normal
lives. Remission, either temporary or permanent,
can be achieved. Muscle weakness may disappear
completely so that therapy can be discontinued. Stable,
long-lasting complete remissions are the goal of thy-
mectomy and may occur in about 50% of patients
who undergo this procedure [3].

Factors of exacerbation: infective diseases, syste-
mic illnesses (especially viral respiratory infections),

high body temperature, fever, physical injury, emo-
tional upset, hypo- or hyperthyroidism, some medi-
cines, allergic reaction, surgery procedures [3].
Differential diagnosis: mitochondrial myopathy,
myotonic dystrophy, thyroid ophthalmopathy (hypo-
or hyperthyroidism), progressive external ophthal-
moplegia, lesions in the brain stem (tumors, vas-
cular lesions), oculopharyngeal dystrophy and other
myopathies, encephalitis of different etiology and
clinical course, amyotrophic lateral sclerosis, acute
polyradiculoneuritis-Guillain-Barre, congenital mya-
sthenic syndromes, botulism [4].

Association with other autoimmune diseases: 15-
20% of patients with myasthenia gravis can have
another autoimmune disease at the same time: poly-
myositis, SLE, idiopathic thrombocytopenic purpura,
chronic thyroiditis, rheumatoid arthritis, Chron’s
disease, Sjogren’s syndrome, ulcerative colitis,
psoriasis [4,13].

Case presentation

We present the case of a 6-month-old boy, from a
normal pregnancy. The baby was delivered by
caesarean section at 37 gestational weeks (weight
3320 g, body length 47 cm.). The patient was exa-
mined in neurological outpatient clinic because of
the only symptom of ptosis of the right eyelid.
Family health history revealed thyroid gland disease
and epilepsy of the grandmother and cerebral
paralysis of mother’s cousin. The physical and other
neurological findings were normal.

Laboratory analyses, IERH, C3, C4 and thyroid hor-
mones were unremarkable. AChR antibodies were
positive. X-ray and CT of the chest were normal.
Development tests: result Q.A=100%.

Fig. 1. Before therapy
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Fig. 2. After 6 months

Results from HLA typing class 1 and 2: genomic
DNA was isolated from white cells in peripheral
blood, of which HLA genes in loci HLA-A, -B, -C,
-DRB1, -DQA1l and -DQB1 were typed using
XMAP technology (Luminex), shown according to
NMDP CODE.

The specific antibodies for myasthenia gravis were
positive, and the patient was hospitalized for making
the prostigmin test. The test was positive, hence the
diagnosis of myasthenia gravis was confirmed.
After establishing the diagnosis, the treatment with
anticholinesterase medication (Mestinon) was reco-
mmended and we achieved a satisfying response,
resulting in clinical improvement.

Discussion

Myasthenia gravis in children is a rare disease.

Symptoms may start showing slowly over weeks or
months and can manifest differently in each child.
They vary by the type of myasthenia gravis. A child
may become very tired after very little activity. He
or she may start having trouble with chewing and
swallowing. Drooping eyelids may be so severe that
the child cannot see or may have double vi-
sion. Babies may have delays in their motor skills
such as crawling, sitting, and walking. In ocular
myasthenia gravis (OMG) ptosis, diplopia or stra-
bismus are the initial symptom. Extraocular mus-
cles and levator palpebrae are involved [16,17].
Ocular myasthenia gravis accounts for approxima-
tely 10%-35% of cases of myasthenia gravis in
childhood.

In our case, the presence of ptosis of the right eyelid
was the only neurological symptom. Having in mind
the fact that ptosis is one of the earliest and most
common symptom of myasthenia gravis, there was a
suspicion for this disease. All diagnostic procedures
were done (including specific diagnostic examinations
like specific AChR antibodies, x-ray, thoracic CT
and prostigmin test, genetic analysis). The results
were positive for myasthenia gravis, so the diagnosis
was made. A first-line symptomatic therapy with
anticholinesterase medication (Mestinon) was reco-
mmended.

After initiation of the therapy, the patient was regu-
larly controlled in a neurology outpatient clinic.
Significant clinical improvement was achieved as
well as decreasing of the antibody level in the
blood. In order to achieve a satisfying effect of this
therapy, it was recommended to keep applying the
same therapy and to make regular check-ups.
Patients with ocular myasthenia gravis must be
monitored for development of amblyopia from ptosis
or strabismus and have to be treated appropriately.
Amblyopia may develop in 25% to 50% of patients
with OMG [16,17]. Ptosis may remain present,
followed by stabilization of the disease in 46% to
66% of patients [16,17]. Complete resolution of
manifestations of OMG can occur in 13% to 50% of
patients, and may occur in 31% of all juvenile mya-
sthenia patients [16].

Conclusion

Pediatric ocular myasthenia gravis (OMG) is diffi-
cult to diagnose and manage, owing to its rarity and
low index of suspicion in the early stage of the di-
sease. Also, many other conditions with similar pre-
sentation cause further delay in providing diagnosis.
The course of myasthenia gravis is variable in all
patients but it is usually progressive. In some pa-
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tients, it can significantly impact the quality of life.
There is no curative treatment for this disease. The
recommended therapeutic medications and interven-
tions implemented timely and adequately can help
in improving the outcome and the quality of life.
According to the literature and experience, anticho-
linesterase medication is recommended as a first-
choice drug. We recommended Mestinon for our
patient. The goal of early diagnosis and treatment is
to achieve the best outcome.

Conflict of interest statement. None declared.
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Case report

SEMAGLUTIDE AS A FACTOR FOR INSULIN DISCONTINUATION IN A PATIENT WITH

TYPE 2 DIABETES - CASE REPORT

CEMAIJYTHU KAKO HNPUYNHA 3A TIPEKMH HA HWHCYJIMHCKA TEPAIINJA KAJ
INAIIMEHT CO JUJABET THUII 2 - IPUKA3 HA CJIYYAJ

Marija Bajdevska Spirkovska

General Hospital Kumanovo, Kumanovo, Republic of North Macedonia

Abstract

Introduction. Type 2 diabetes (T2D) is associated
with a high cardiovascular risk, and besides treating
hyperglycemia, we must also treat comorbidities.
T2D prevalence is rising exponentially, along with
sedentary lifestyle and obesity. Modern diabetes
therapy is focused on cardiovascular benefit, and
glucagon-like peptide 1 receptor agonists (GLP-1
RA) are stepping out to be one of the first choices
for treatment, leading to reduced insulin dose and
insulin discontinuation in some patients.

Case report. We present a case of a 66-year-old
male, T2DM diagnosed in 2012, poorly controlled,
on metformin and premix insulin regiment, GLP-1
RA semaglutide once weekly was added. We aimed
to give an answer if it was possible to improve
glycoregulation and to stop insulin therapy. Change
in glycosylated hemoglobin (HbAlc) and fasting
glycemia was measured on six-month intervals,
from baseline when semaglutide was initiated, to 12
months after insulin discontinuation. The patient first
visited my office in August 2021, and semaglutide
once weekly was added to his standard therapy. His
HbA1C was 12.6%, and fasting blood glucose 8.5
mmol/l. After 6 months, the patient had lost 6 kg
and HbAL1C was 6.7%. | decided to start reducing
the insulin dose gradually for one month, and then
to discontinue insulin therapy. After six mounts, his
Hbalc was 5.7%, receiving semaglutide 1 mg once
weekly, and metformin 2000 mg daily. His last visit
was in February 2023, with HbA1C 5.8%. He sto-
pped insulin therapy 1 year ago, after 8 years of
continuous use. We managed to simplify the pa-
tient’s therapy regimen, while preserving excellent
glycemic control.

Conclusion. Insulin discontinuation is possible and
can be advised by healthcare professionals when im-

Correspondence to: Marija Bajdevska Spirkovska, General Hospital
Kumanovo, 1300 Kumanovo, R. N. Macedonia; E-mail: bajdevska@gmail.com

proved glucose control and weight loss is achieved,
or when non-insulin diabetes medication is initiated.

Keywords: semaglutide, insulin discontinuation, T2D

AncrTpakr

Bogen. /Injaberec tum 2 ([1T2) e aconmpan co Bu-
COK KapJIMOBacKyJapeH PU3HK M IOKPaj TPETMAHOT
Ha XHIIEePTINKEMHjaTa, BaXKHO € U Ja TH JIEKyBaMe U
koMmopOumureTute. IlpeBanenmara ma T2 pacte
€KCIIOHEHITHjaTHO cO JAe0enrHaTa M CEeAeHTapHHOT
*uBoTeH cTui. COBPEMEHHMOT TPETMaH Ha Jujabe-
TecoT ¢ (hOKycHpaH Ha KapJAHOBACKYyJIapHUOT OeHe-
(GUT U TOKMY aHAJIO3UTE HAa XYMAHHOT IIIyKaroH-
cinyer nentua-1 (I'JIII-1 PA) cranyBaar eana of
MPBUTE OMIIMU 332 TPETMaH, OBO3MOXKYBajKu Hama-
JieHa moTpeba o] MHCYJIHH, JypH U TPEeKWH Ha WH-
CyJIMHCKATa Tepanuja Kaj HeKO! MaIllieHTH.

Ipuka3 Ha cayuaj. 66 rogumen max, AT2 nujar-
HocTUIMpaH Bo 2012, 010 KOHTpOIHUpaH Ha Tepa-
nmvja co MeTGOpPMHH W TIPEMHUKCEH WHCYIWH, J0/a-
mosme ['JIIT-1 PA cemariyTup emHamn HEJCIIHO, Ha
HEeroBaTa CTaHJapjHa Tepanuja. bere cieneHa npo-
MeHa Ha TIIMKOJIM3UPAHUOT XeMorinoouH (X0A111) u
TIIUKEMHjaTa Ha TJaJHO, Ha MIECT MECEYHH HHTEp-
BaJIiM, OJl MOMEHTOT Ha WHUIUPAKE HA CEMAarTyTH]I,
no 12 mecenn mo MpeKWHyBamke HA MHCYJIMHCKATa
tepanuja. Ha mpBara mocera Bo amryct 2021,
XO0AI1L] 6eme 12,6%, rioukemujata Ha riIagHO 8.5
mMmoi/n. Tlocne 6 Mecenu oJf WHUIMPAKETO Ha
CEeMarJiyTHa, TaIlMeHTOT HMalle H3ry0oeHo 6 KT,
XO0AI1IL] 6emie 6,7% u omTyduBME TIOCTEIICHO JIa ja
HaMaJlyBaMe HMHCYJIMHCKaTa J103a BO TEK Ha €JIcH
Mecell W ja TpeKWHaBME HHCYJIMHCKaTa Teparwja.
Ha crmemnarta konTpona, X0A 11l 6emre 5,7%, camo
co merdopmun 2000Mr AHEBHO U ceMariayTua 1Mr
HenenHo. Ha mocnemnata koHTpona, BO QeBpyapu
2023 XO6A1Il 6eme 5,8%, a rukeMujaTa Ha TJIaTHO
6,2mMoi/i1. TlaneHTOT He 3eMa WHCYJIMH €IHa TOo-
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JIMHA, TIOCNIE OCYM TOJIMHU KOHTUHYUpPAHa WHCYJIHH-
CKa Tepamuja. YcreaBMme Jia IO OJIECHUME Teparuc-
KHOT pPEXHM Ha TAIMCHTOT, BOCIHO 3a4yBYBajKu
OJUTMYHA TIIMKOPETyaIHja.

3akayuok. [IpeknH Ha WHCYJIMHCKara Tepamdja ¢
MOXEH, ¥ MOKe JIa Oujie Ipenopavyan oJi Jiekap Kora
€ mocTHrHara jo0Opa TIIMKOperyJialuja, peayKiuja
Ha TelleCHATA TEXKWHA WM KOra € BOBEJCHA COOJI-
BETHA aHTUAMjabeTHYHA Teparyja.

Kuyunu 300poBu: cemMariyTH/I, PEKUH Ha WHCYJIUH,
IjabeTec THIT 2

Introduction

Type 2 diabetes (T2D) is a chronic complex disease,
associated with a high cardiovascular risk and mul-
tiple comorbidities, and besides treating hyperglyce-
mia, we must also treat other comorbidities like
hypertension, dyslipidemia and renal disease.
According to the 2021 IDF Atlas, 537 million people
worldwide live with diabetes, and 541 million people
live with prediabetes [1]. A high prevalence of T2D
has been observed in developing countries, and in
populations adopting the western lifestyle, and its
prevalence is rising exponentially, along with seden-
tary lifestyle and obesity [1].

T2D is the most common type of diabetes (>90%),
and there is evidence that it can be prevented or
delayed [2]. Also, there is evidence that remission
of T2D is possible [3].

There are several pharmacological options available
for T2D treatment, from lifestyle change and met-
formin as the first step, but due to the progressive
nature of the disease, other medications and insulin
are included in the next steps of therapy intensifi-
cation [4]. However, optimal glycemic control is not
achieved in many patients; therefore, new thera-
peutic strategies are needed [5].

Modern diabetes therapy is focused on cardiovas-
cular benefit of the antidiabetic drugs, and gluca-
gon-like peptide 1 receptor agonist (GLP-1 RA) and
sodium-glucose co-transporter-2 inhibitors (SGLT
2) are stepping out to be the best first choice of
therapy intensification in patients, especially patients
with comorbidities [6].

In 2005, the first GLP-1 RA were approved for T2D
treatment; in the beginning, they were injected twice
daily, and at present once daily, once weekly, and
even oral daily preparations are available for pa-
tients’ treatment [4].

Using GLP-1 RA reduces the need of insulin thera-
py in patients, leading to reduced insulin dose and

insulin discontinuation recommended by healthcare
professionals in some patients [5].

Aim

To evaluate the impact of adding once weekly GLP-
1 RA semaglutide in a poorly controlled patient with
T2D, on metformin and premix insulin regiment.
We aimed to give an answer if it was possible to
improve glycoregulation and to stop insulin therapy.
Changes in glycosylated hemoglobin and fasting
glucose were measured on six-month intervals, from
baseline when semaglutide was initiated, to 12
months after insulin discontinuation.

Written informed consent was obtained from the
patient, and data was collected retrospectively from
the electronic healthcare data base from 2012, when
his diabetes type 2 was diagnosed.

Case report

We present the case of a 66-year-old male, T2DM
diagnosed in 2012; first presentation with diabetic
ketoacidosis and hospitalization in the General hos-
pital Kumanovo, when basal insulin was prescribed
by a diabetologist. The following comorbidities were
present: hypertension (2014), dyslipidemia (2013)
and diabetic maculopathy (2017), regularly controlled
by a cardiologist and an ophthalmologist. Records
of glucose control were taken from the electronic
medical base of the patient. Over the years, the
patient was poorly controlled, and insulin therapy
and metformin were the only option for him. Di-
fferent insulin regimens were used throughout/
during the course of the years (firstly, basal insulin,
then bolus on lunch was added, and then premix
insulin was used). Fasting glucose, postprandial glu-
cose and glycosylated hemoglobin (HbAL1C) were
performed during regular control visits in the Center
for diabetes, but a poor glucose control was obser-
ved all the time. After a few years, the patient was
disappointed that something could be done for him,
and refused to even check his blood glucose.

The patient first visited my office in August 2021,
and semaglutide once weekly was added to his
insulin therapy-premix insulin (insulin degludec,
insulin aspart) twice daily and metformin 2000 mg
daily. His HbA1C was 12.6%, and fasting blood
glucose 8.5 mmol/l. After six months, in February
2022, the patient had lost 6 kg of weight; HbAL1C
was 6.7%, postprandial glucose was 7.8 mmol/l, and
I decided to start reducing the insulin dose gradually
for one month, and then to discontinue insulin
therapy, but the patient was advised to measure his
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capillary glucose in the mornings and two hours
after lunch.

After six months, in August 2022, his HbA1C was
5.7%, only taking semaglutide 1mg sc weekly, and
metformin 2000 mg daily. The patient was satisfied
with his glycoregulation, and his last visit was in
February 2023, with excellent glycoregulation, HbA1C

5.8%, fasting glucose 6.2 mmol/I, postprandial glu-
cose 7.4 mmol/l. He stopped insulin therapy 1 year
ago, after 8 years of continuous insulin therapy, and
now he has excellent glycoregulation.

The patient’s glycoregulation during the years living
with diabetes, is presented with HbAL1C in Figure 1.

—— Glucosylated hemoglobin( Hgalc): %

n/a
2014 2016 2017

2018 2019

Patient’s glycoregulation during the years

After introducing semaglutide, HbA1C fasting glucose
and body weight were significantly lower and re-
mained stable up to 1 year after insulin disconti-
nuation. Also, semaglutide was well tolerated with-
out hypoglycemic episodes. We managed to sim-
plify the patient’s therapy regimen, while preserving
excellent glycemic control.

Conclusion

Today, patient-centered approach, according to evi-
dence-based medicine is baseline in treating patients
with diabetes [6]. Insulin discontinuation is possible
and can be advised by healthcare professionals when
improved glucose control and weight loss is ac-
hieved, or when non-insulin diabetes medication is
initiated [2]. T2DM has serious economic and me-
dical impact on the population worldwide. Develo-
ping new efficient drugs for treatment of diabetes
and preventing and delaying its complications is a
very important part of global diabetes treatment,
because despite all we know about diabetes and its
complications, we still start treating diabetes late in

Fig. 1. The patient’s glycoregulation presented with HbA1C

Iniciated semaglutid
Semaglutide 1mg weekly and metformin 2000mg daily

many patients, when its complications are already
present [3]. Improvement of glucose control, weight
loss, and decreased food intake are all effects of
adding GLP-1 agonist, resulting in reduced need of
insulin therapy [7]. Replacing daily insulin injections
with once-weekly injections improves quality of life
in patients and increases their satisfaction. Also, it is
important to mention that GLP-1 receptor agonists
reduce cardiovascular events (stroke, myocardial
infarction and associated mortality) in patients with
T2D [8].
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Case report

PORTAL VEIN THROMBOSIS AS A RARE FORM OF VENOUS THROMBOEMBOLISM IN A
PATIENT WITH JAK2V617F POSITIVE MYELOPROLIFERATIVE NEOPLASMS

TPOMBO3A HA ITIOPTHA BEHA KAKO PETKA @®OPMA HA BEHCKH
TPOMBOEMBOJIN3AM KAJ NAIHMEHTKA CO JAK2V617F MHUEJIOIIPOJIM®EPATUBHA
HEOIIJIABMA
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Abstract

The incidence of venous thromboembolism (VTE)
in patients with myeloproliferative neoplasms (MPNs)
is higher than in controls and it is 0.6-1.0 per 100
patients-years, and the rate of recurrence after VTE
is 6.0-6.5 per 100 patients-years. Patients with myelo-
proliferative neoplasms are at a high risk of rarer
form of thrombotic complications like portal vein
thrombosis (PVT).

We present a case of a young female patient with
JAK2V617F positive MPN that developed a portal
vein thrombosis during the course of the myelopro-
liferative disease. She was treated with low mole-
cular weight heparins and vitamin K antagonists
(VKA) with partial resolution of the PVT and con-
secutive successful pregnancy.

Portal vein thrombosis is rare but serous complica-
tion in patients with MPN. Long-term oral anti-
coagulation with vitamin K-antagonists (VKA) is
recommended in all PVT patients with the MPN-
related permanent prothrombotic state; the benefits
of adding aspirin to VKA are uncertain. Cytoreduc-
tion is warranted in all PVT patients with an overt
MPN, but its appropriateness is doubtful in those
with molecular MPN without hypercythaemia.

Keywords: myeloproliferative neoplasms, portal vein
thrombosis, JAK2V617F, anticoagulation treatment

mynanyja, ucrara e 0,6-1,0 zva 100 manueHTCKU-roO-
IIWHU, a CTallkaTta Ha rmoBTropyBame Ha BTE e 6,0-6,5
Ha 100 manmeHTcku-roguuun. IlanmeHTHTE CO MHUEIO-
npoingepaTHBHU HEOIIa3MH UMaaT MOBHCOK PHU3HK
o opeTku (hopmu Ha TPOMOOTHYHH KOMIUIUKALIMH
Kako TpoM0o3a Ha nopranHara Bena (I1BT).
[IpesenTupame ciyyaj Ha Mjaga MalMEHTKAa CO
JAK2V617F nosurusna MIIH koja pa3Buia Tpom-
003a Ha MopTajHaTa BEHa BO TEKOT Ha MHEJIOIPO-
mudeparuBHara Oonect. [lanuenTtkara Oerle TpeTu-
paHa co HUCKO MOJIEKYJIapeH XEMapuH U aHTarOHUC-
i Ha BuTamuH K (BKA) co nemymno nomo0OpyBame
Ha [IBT u mociemoBaTenna ycnenrHa OpeMeHoCT.
Tpombo3aTta Ha moOpTanHaTa BEHA € peTKa, HO
cepo3Ha KoMIUThKamuja kaj manueHtn co MITH. Ce
MperopayyBa IOJTOTpajHa OpajlHa aHTHKOAryJaH-
THa Tepamnuja co BUTaMHH K-aHTaroHMCTH Kaj CHUTE
nanueHTu co IIBT co mpompatHa mpoTpoMOOTHYHA
cocrojba xkako MITH; npumobuBkuTe 0f M0NaBaRE-
To Ha actmpuH Ha BKA ce mensBecan. Lluropenyk-
nyjara e onpaegaHa kaj cute manueHtd co [IBT u
MIIH, HO Hej3WHATa YCHENHOCT € COMHUTENHA Kaj
oomauTe co MIIH 6e3 xumepruremuja.

Knyunu 360poBu: MuenonpoandepaTiBHI HEOTIa3MH,
Tpombo3a Ha mopramHata BeHa, JAK2V6I17F,
AHTUKOAryJIaHTCH TPpETMaH.
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(MITH) e moBuCOKa OTKOJIKY Kaj KOHTPOJIHATA 110
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Introduction

Myeloproliferative neoplasms (MPNs) according to
the latest classification include polycythemia vera
(PV), essential thrombocythemia (ET), prefibrotic/
early myelofibrosis (prePMF), and primary myelo-
fibrosis (PMF) [1]. Myeloproliferative neoplasms
(MPN) are a heterogeneous group of clonal neo-
plastic disorders characterized by the overproduc-
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tion of erythrocytes in polycythemia vera (PV), the
overproduction of platelets in essential thrombocy-
themia (ET) and bone marrow fibrosis in myelo-
fibrosis (PMF).

The most common molecular marker in MPN is
JAK2V617F mutation identified in 95% of PV
patients and around 50% of patients with ET and
PMF [1,2]. This mutation acts as a driver for clonal
proliferation through constitutive activation of the
JAK/STAT pathway. Other mutations present in
patients with MPN are mutations in CALR gene,
MPL gene or other JAK2 mutations [2,3].

The clinical course of MPNs can be complicated by
thrombotic complications or progression into secon-
dary myelofibrosis or acute leukemia [2]. The risk
for thrombosis can be modified by a medical inter-
vention, and special guidelines have been developed
to control and lower the number of thrombotic
complications in patients with MPNs [3]. The most
common thrombotic complications are venous
thromboembolism (VTE) that develop in about one-
third of cases. The ncidence of overall thrombosis
per 100 patients-years was 2.6 in PV, 1.9 in ET and
prePMF [4-6], compared to the lower annual inci-
dence of major VTE between 0.1 and 0.2% in the
general population in Western countries [7]. A rare
form of thrombosis like splanchnic venous throm-
bosis (SVT) and cerebral venous thrombosis (CVT)
are greatly overrepresented in patients with MPNs
in comparison with the general population [8,9].
Venous thrombosis at usual sites (i.e., deep venous
thrombosis of the legs with or without pulmonary
embolism) and isolated pulmonary embolism (PE)
have been reported to account for 54-77% of venous
thromboembolisms in PV (10), 41% in ET [11], and
89% in PMF [6].

Portal vein thrombosis (PVT) is a severe compli-
cation, which in many cases appears at the onset of
the disease; the risk factors are related to the pre-
sence of qualitatively altered thrombocytes and
leukocytes, leading to their activation and appearan-
ce of leukocytes-platelet-aggregates; anomalies of
portal vein endothelial cells are also implicated
[8,11]. The presence of JAK2V617F mutation
increases the risk for splahnic thrombosis [11].

Case report

We present a case of a young female patient born in
1984, diagnosed with JAK2V617F positive MPN at
the age of 24 years with hemoglobin level of 151
g/L, hematocrit 0.46, white blood cells (WBC) 11,4x
10%/L and platelet count 1022x10°%L. Blood smear
presented with increased platelet number, platelet

aggregates with normal features of leukocytes and
erythrocytes. Bone marrow biopsy confirmed the
diagnosis of thrombocythemia and molecular analy-
sis confirmed the presence of JAK2V617F muta-
tion. Abdominal ultrasound at the time of diagnosis
was normal.

We started the initial treatment with Interferon alpha
at a dose of 3 million units, daily, 3 times per week
and Aspirin 100 mg daily. Due to insufficient con-
trol of platelet count with IFN, we continued with
Anagrelide treatment at a dose of 1 mg twice daily
with occasional phlebotomies for hematocrit control
and Aspirin 100 mg daily. Platelet level during Ana-
grelide treatment varied between 404 and 916x10°%/L.
Interferon alpha therapy was started again due to
suboptimal control of platelet count with Anagrelide.
Eight years after the diagnosis of thrombocythemia,
the patient developed portal vein thrombosis (PVT)
while she was on Interferon alpha and Aspirin
therapy for MPN. At the time of diagnosis of PVT,
hemoglobin level was 156 g/L, WBC 10.2, platelet
count 543x109/L. The diagnosis was confirmed with
CT scans and Doppler ultrasound. Biochemistry tests
confirmed elevation of hepatic enzymes AST 141,
ALT 109, hyperbilirubinemia of 39. Anticoagulation
treatment of PVT was started immediately with low
molecular weight heparins (Enoxaparin 2x40 mg).
Treatment of underlying thrombocytosis continued
with Interferon alpha 3 million units, 3-5 times per
week with platelet count between 288 and 376x10°L.
Oral anticoagulant therapy with Acenocoumarol
was started 3 weeks after the diagnosis overlapping
with LMWH until therapeutical INR was achieved
(INR 2.3 up to 4.0). She also needed a supportive
treatment with two consecutive evacuations (EAP)
of 3+2 L of peritoneal fluid; 20% albumin and fresh
frozen plasma; diuretics and hepatoprotective therapy.
Control ultrasounds were performed monthly in the
first six months, with slow improvement and un-
complete resolution of thrombotic formations in the
left and right hepatic veins, as well as development
of signs of hepatic cirrhosis. In 2019 due to preg-
nancy, treatment with VKA was stopped and LMWH
was used during the pregnancy and breast-feeding
period. After that, she continued taking VKA. Inter-
feron treatment was stopped during pregnancy due
to low number of platelets between 100-150x10°/L
and normal blood cell count. In September 2020,
due to occlusion of hepatic veins, a surgical inter-
vention with transjugular intrahepatic portosystemic
shunt (TIPS) was performed.

Last blood count in March 2023 was normal with
Hgb 131 g/L, WBC 6.7, PIt 164, INR 2.9 and she is
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on regular treatment with VKA without any treat-
ment for MPN due to normal blood cell counts.

Discussion

VTE is a common complication in patients with
MPNs, with a reported incidence ranging from 6 to
39% [5,6]. However, PVT is a rare form of VTE,
accounting for approximately 2-5% of all cases of
VTE [8,9]. PVT can lead to severe complications,
such as portal hypertension, liver failure, and
gastrointestinal bleeding.

The pathogenesis of PVT in patients with MPNs is
not fully understood, but it is believed to be multi-
factorial, with factors such as endothelial dysfunc-
tion, increased blood viscosity, and hypercoagulabi-
lity playing a role. The JAK2 V617F mutation has
been implicated in the pathogenesis of MPNs and is
also associated with an increased risk of VTE [12].
The management of PVT in patients with MPNSs is
challenging and requires a multidisciplinary approach.
Anticoagulation therapy is the cornerstone of treat-
ment, and the duration of therapy depends on the
underlying condition and the risk of recurrence. In
patients with PV, the use of cytoreductive therapy,
such as hydroxyurea, can reduce the risk of throm-
bosis. In cases of recurrent or refractory PVT, alter-
native therapies such as thrombolytic therapy or
transjugular intrahepatic portosystemic shunt (TIPS)
may be considered [13].

While the underlying mechanisms for the increased
thrombotic risk in MPNs are not fully understood,
current evidence suggests that cytoreductive therapy
and phlebotomy may play a role in reducing the risk
of thrombosis [12].

Further research is needed to elucidate the patho-
physiology of thrombosis in MPNs and to develop
targeted therapies for these patients [12,14]. Clini-
cians should be aware of the potential for PVT in
patients with MPNs and monitor them closely for
signs and symptoms of thrombosis. A standard VTE
prophylaxis, such as anticoagulation, should be used
for patients with acute VTE, while low-dose aspirin
may be beneficial for those with a history of throm-
bosis or cardiovascular risk factors.

Conclusion

PVT is a rare but serious complication of MPNs,
particularly in patients with JAK2 positivity. Early
recognition and management of PVT in these pa-
tients is crucial to prevent further thrombotic events

and improve outcomes. Cytoreductive therapy and
phlebotomy may also be considered in patients with
PV and other MPNs to reduce the risk of throm-
bosis. A multidisciplinary approach involving he-
matologists, gastroenterologists, and hepatologists
may be necessary for the optimal management of
PVT in patients with MPNs.

Conflict of interest statement. None declared.
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Case report

MULTI-ORGAN INVOLVED BENIGN
INVESTIGATED WITH *®F-FDG PET/CT

METASTASIZING

LEIOMYOMA  (BML)

MVYJITH-OPTAHCKHW BEHUTHEH METACTA3UPAYKHU JTJEOMHUOM (BMJI) HCIIUTYBAH

CO ®F-FDG ET/KT
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Abstract

Benign metastasizing leiomyoma (BML) is a rare
condition characterized by the formation of lesions
that may occur in various parts of the body, exhi-
biting similar pathological characteristics to uterine
leiomyoma. Generally, it occurs in the lungs, but it
can also affect other organs including the heart,
brain, lymph nodes. We present a case of a 74-year-
old patient with a history of hysterectomy due to
leiomyoma. As a result of a severe abdominal pain,
eight years later, she underwent a computed tomo-
graphy (CT) scan, which showed lesions in the lungs,
liver and in the epigastric region. One of the lung
lesions was biopsied and the finding was consistent
with BML. Consequently, she was referred to our
institution for positron emission tomography/com-
puted tomography (PET/CT) using 18-fluoro-2-
deoxy-D-glucose (**F-FDG). The findings pointed
toward multi-organ lesions with mild *®F-FDG up-
take in the thorax and abdomen, one of them infil-
trating the ribs. Since there is no standardized treat-
ment for BML, personalized treatment strategy should
be involved, based on the hormonal receptor status
and the size and location of the tumor. Further in-
vestigations are needed to determine the effecti-
veness of using *F-FDG PET/CT in the diagnosis
and management of BML.

Keywords: ¥E_FDG -PET/CT, leiomyoma,
metastasizing, multi-organ
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Benurnen meracrasupauxu neomuom (BMJI) e pet-
Ka cocrojba KapakTepusupana co (opMupame Ha
JIE3UHM IITO MOXAT /1a CE jaBaT Ha Pa3JIn4HU JIEJIOBH
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O]l TEJIOTO, CO CIMYHH TATOJIOMIKH KapaKTEPUCTHKH
KaKo JIEOMHOMOT Ha yTepyc. [ eHepanHO ce jaByBa
BO Oenute ApoOOBH, HO MCTO Taka W BO APYTH Op-
TaHd BKJIY4YyBajKH TO CPIIETO, MO3OKOT, JUM(HHTE
jasmu. IlpesenTupame ciydyaj Ha 74-roJuIliHA Ta-
LUEHTKA CO HCTOpPHja Ha XHCTEPEeKTOMHja MOpaiu
neomuoM. Kako pesynrar Ha cuiiHa cToMadHa 0oJIKa,
OCyM TOJWHH IOJIOLHA HalpaBeHa € KOMIIjyTepcKa
tomorpaduja (KT), koj npukaxa jge3un Ha Oenute
IpoOOBH, MPHUOT Ipo0 M Ha emuracTpuyHo. ExHa
o]l e3unTe Ha Oenute APoOOBHU Oemie GHoncupaHa
u pesynrarot Oeme Bo mpwior Ha BMJI. Crenosa-
TEJIHO, Taa Oelle IpenpaTeHa BO Hamlara HHCTH-
tyuja 3a Ilo3UTpOHCKO-eMucHOHa TOoMOrpaduja/
kommjytepcka Tomorpaduja (ITET/KT) kopuctejku
18-yopo-2-neoxcu-D-rmukosa (‘°*F-FDG). Pesyi-
TaTuTe 0ea BO MPUJIOT Ha MYJITHOPTAHCKH JIE3UHU CO
ymepeH npudar Ha *°F-FDG Bo Topakc u abIoMeH,
KaJe eaHa oA HHUB I'm MH(uiITpHpa pedpata. bu-
JIejKu He TOCTOM CTaHAapIu3upaH TpermaH 3a bMJI,
noTpedHO € J]a ce BKIYYH MEepCOHANM3UpPaHa CTpa-
TErvja 3a TpeTMaH, 0a3upaHa Ha CTATyCOT Ha XOp-
MOHAJIHUOT PELENnTop, KaKo U TOoJIeMUHATa U JIOKa-
nyjata Ha TymMopoT. IloTpeOHM ce MOmOIHWUTENHN
UCTpaXXyBama 3a Ja ce yTBpAM ¢(PEeKTHBHOCTA Ha
xopuctemero Ha °F-FDG IIET/KT Bo aujarsosara
1 MeHayupameTo Ha BMJLL

Kuyunu 360posu: °F-FDG -IIET/KT, neomuom,
MeTacTa3upayky, MyJITH-OPTaHCKU

Introduction

Benign metastasizing leiomyoma (BML) is a rare
condition, which manifests itself in lesions through-
out the body, whose pathological features are identical
to uterine leiomyoma. It usually appears in patients
who previously had hysterectomy due to leiomyoma
[1]. The time interval between hysterectomy and BML
diagnosis is around 8.8 years and it can occur both
in pre- and postmenopausal women. BML mostly
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appears in the lungs and rarely affects organs like
the spine, heart, brain, lymph nodes or skin [2]. The
diagnosis is usually confirmed with magnetic reso-
nance imaging (MRI) or computed tomography (CT),
which findings could mimic metastatic lesions [3].
We present a case report of positron emission
tomography/computed tomography (PET/CT) using
18-fluoro-2-deoxy-D-glucose (**F-FDG) in a patient
with confirmed BML.

Case report

A T4-year-old patient underwent hysterectomy and
bilateral oophorectomy in 2013. The histopathological
findings were consistent with uterine leiomyoma.
Over the following years, she experienced abdomi-
nal pain. The abdominal ultrasound done five years
after the leiomyoma surgery showed hypoechoic le-
sion in the liver. At the follow-up ultrasound, lesion
progression was detected. She also underwent a
lung CT scan, which revealed formation of bilateral
lesions in the lungs. Although a further investigation
was recommended, due to unknown reasons, it was
not carried out. Eight years after the leiomyoma
surgery, she experienced a severe abdominal pain.
The CT scan showed a mass in the left lung
infiltrating the surrounding ribs, and multiple lung
nodules in the right lung. Lesions in the liver and a
mass in the epigastric region were also detected. All
of these lesions were consistent with metastasis and
one of them was biopsied. The immunohistochemis-
try of the lesion had high positivity of Vimentin,
Desmin, focal positivity of Actin, estrogen and pro-
gesterone receptors and faint positivity of CD99 and
BCL2. There was negative positivity for CD34 and
CD117 and low Ki67 index of 3%-5%. These fin-
dings were consistent with BML with uterine origin.
This patient was referred for **F-FDG PET/CT scan.
The patient was required to fast forat least 4-6 h
prior to scanning. The level of glucose in a finger-
prick blood sample, before ®F-FDG injection, was
5.4 mmol/L (97.2 mg/dL). The dose of ®F-FDG was

infiltrating the thoracic wall

Fig. 2. Fluorine-18-FDG PET/CT fusion, transverse PET and corres

313.47 MBq (8.47 mCi), applied intravenously as
per clinical routine. Flouride-18 was synthesized in-
house using the GE PET trace cyclotron at our insti-
tution. Scan was acquired at 60 minutes post-injec-
tion of radiotracer (p.i.). The patient had a skull base
to mid-thigh PET scan which was performed on a
Biograph mCT PET/CT digital scanner (Siemens,
Erlangen, Germany) at 2 minutes per bed position (bp).

Fluorine-18-FDG PET/CT findings (Figure 1) were
consistent with multiple mildly hypermetabolic
lesions in the lungs with a maximum standardized
uptake value (SUVmax=3.7) (Figure 2). The largest
lesion measured 7.0 cm in its maximum dimension.
One of these lesions infiltrated the 5™ left rib and
thoracic wall (Figure 3). There were also multiple
mildly hypermetabolic lesions in the liver (SUV
max=2.9) (Figure 4) and in the right supramesocolic
space (SUVmax=2.9) (Figure 5), possibly related to
the referral diagnosis. The SUVmax of the healthy
liver was 3.0. A lymph node near the right iliac exter-
nal vein had increased **F-FDG uptake (SUVmax=3.8).

Fig. 1. Positron emission tomography/CT using |F-FDG.
Maximum intensity projection (MIP) image shows lesions in
the thorax and abdomen with mild ®F-FDG uptake
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Fig. 3. Fluorine-18-FDG PET/CT fusion, transverse PET and corresponding CT images show mild **F-FDG uptake in

the lung lesions

Fig. 4. Fluorine-18-FDG PET/CT fusion, transverse PET and corresponding CT ima

in the liver lesion

in the right supramesocolic space
Discussion

Benign metastasizing leiomyoma is a rare disease
with approximately 100 cases in the literature ove-
rall [4] and with less than 30 articles which describe
the correlation between these lesions and “*F-FDG
uptake [5]. There are different theories regarding the
metastatic spread of leiomyoma. The most accepted
one is the vascular theory. According to this theory,
uterine leiomyoma infiltrates the vessels and ob-
structs the microcirculation, creating nodules in which
it can proliferate [6]. These lesions may be asympto-
matic and often appear as incidental findings on va-
rious diagnostic images, where they could be mi-

Fig. 5. Fluorine-18-FDG PET/CT fusion, transverse PET and corresponding CT images show mild “°F-FDG uptake lesion
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sinterpreted as malignant lesions. From a pathologi-
cal point of view, these lesions are composed of
proliferative smooth muscle cells arranged in fas-
cicles with no mitoses and without significant atypia.
They have low mitotic index and positivity of estro-
gen and progesterone receptors, desmin and actin.
They also have 19q and 22q terminal deletion [7].
Differential diagnosis includes leiomyosarcoma which
has miRNA expression, high mitotic index and ce-
llular atypia [8]. We present a case with biopsy con-
firmed BML lung lesions, presenting mild *F-FDG
uptake, similarly to the lesions in the liver and
supramesocolic space (ranging from SUVmax=1.1
to 3.7). Up to date, most of the cases found in the
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literature have had either mild or no **F-FDG up-
take. Only 11 of 33 such cases were reported to have
SUVmax values of the lesions. Their values were
similar to our case, ranging from 0.2-3.8. There
were only three cases with high *F-FDG uptake
lesions, one of them with SUVmax=20.1 [5]. The
reason for mild ®F-FDG uptake in BML has not
been well-understood, yet. According to one article,
there is no significant difference between glycolytic
enzymes in patients with leiomyoma and those with
leomyosarcoma [9]. Another article reported weaker
expression of GLUT-1 and hexokinase activity in
leiomyoma in comparison with leiomyosarcoma
[10]. One case presented a malignant transformation,
where *®¥F-FDG accumulation highly differentiated
from both the benign and malignant patterns of the
lesion [11]. Uterine leiomyosarcoma lesions usually
do have high *®F-FDG uptake [12]. We should in-
clude in the differential diagnosis tumor of uncertain
malignant potential, as it is sometimes hyper-meta-
bolic as well. *®F-FDG cannot distinguish whether a
hypermetabolic lesion is malignant or benign or of
uncertain malignant potential [13]. Uterine leiomyoma
lesions generally have lower **F-FDG uptake or equal
to that of the liver [14].

The clinical course of BML is usually indolent and
hormone dependent and currently there is no stan-
dardized treatment. It is known that it responds well
to treatment with Tamoxifen and aromatase inhi-
bitors due to the high estrogen receptor expression.
The lack of estrogen hormone results in lesion reg-
ression in premenopausal and postmenopausal wo-
men. In these cases, wait-and-see strategy could be
used with CT or MRI. However, in premenopausal
women these lesions can rapidly progress and cause
death due to respiratory insufficiency. Therefore, per-
sonalized treatment strategy should be implemented
depending on individual’s hormone receptor status,
as well as the size and location of the tumor [15].

Conclusion

Even though the first BML report from Steiner ca-
me to light in 1939 [16], it still has remained a rare
entity with barely enough data. Regarding *°F-FDG
PET/CT, this imaging procedure might be of help in
excluding potential malignant transformation of
BML to leiomyosarcoma, where high **F-FDG uptake

is expected [17]. However, further investigations are
required in order to understand the biological cha-
racteristics related to the °F-FDG uptake in BML
and possible implementation of **F-FDG PET/CT in
patients with BML.
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YIIATCTBO 3A ITPNJABA HA TPYQ O] COPABOTHUIIMTE HA MMII

"MakenoHckn MepunuHcku mpernen'(MMII) e crpyuyHo cnucanme Ha MaKegoOHCKOTO
JIEKapCcKO [pYyLITBO, INPBEHCTBEHO HAMEHETO HA JIEKapuTe Off OIIITa IPaKTHKa,
CIIELMjATUCTUTE Of] OAJICTHUTE MEJUIMHCKN JUCLHUININHU ¥ UCTPAXKyBa4UTe BO 00JIacTa Ha
0a3MYHUTE MEJULIMHCKU U IPYTH CPOJHU HAYKH.

CnucaHueTo r'u UMa ClIeHUBE pyOpUKU U KaTETOPUU HAa TPYAOBU:

N3BopHu TpyAoBH

CoomuryBama 32 KJIMHUYKH 1 JIJA00PATOPHCKH HCKYCTBA

IIpuka3n Ha ciyyan

On npakTHka 3a NpakTHKA

EnxykaTnsHu cTaTun

Bapuae (nvcma o pepakuujata, onwTecTBeHa XpOHNKA, MPUKA3y HA KHUTH, U3BEIITAN
OJ] KOHI'pecH, CUMIIO3UYMHU U JAPYTU CTPy4HHU coOupH, pyOpukara ,,.Bo cekaBamwe,, 1

np).

S A W=

W3Boprure TpymoBuM umaar Oele3dm Ha HAyYHU TPYAOBU, JOAEKa TPYHAOBUTE
KaTeropu3upaHu BO pyOpuKuTe 2-5 uMaaT Oejie3u Ha CTPYYHU TPYAOBH.

Bo MMII ce oGjaByBaaT TpyfoBu Ha uineHoBuTe Ha MIJIJ] mnu Ha 4YIE€HOBU Ha JpYru
CTPY4YHU 3[Ipy>KeHHuja. ABTOpPUTE CE€ OArOBOPHH 3a MOYUTYBAHKETO HA €TUUYKHUTE Hauesa
Ipy MEIUIMHCKUTE HCTPAaXKyBama, a U3HECEHHWTE CTABOBU, U3BEJICHM Off aHAIW3aTa Ha
COTICTBEHUTE PE3yJITaTH, HE Ce HY>KHO U cTaBOBM Ha Pepgaknujata na MMIT.

Pemakiujata rum ucmpaka pakONMCHUTe Ha CTPy4YHa peleH3Hja; PEeleH3eHTOT (uTe) u
Pepakupjata ja omnpepenyBaaT Ae(UHUTUBHATA KAaTEropu3alyja Ha PaKONHMCOT KOj €
npudaTeH 3a nevarewme. PepakuujaTta ro 3ajpxKyBa IIPaBOTO PAKONMCUTE Aa I'M IedaTH
CIIOpeJ] PELCH3UPAHUOT IIPUOPUTET.

YnarcrBoTo 3a copadoTHunuTe Ha MMII e Bo cornacHocT co BankyBepckuTe npaBuia 3a
u3eHaueHn Oapama 3a paKOMUCHUTE KOU Cce MpakaaT 10 OMOMEUIIMHCKUTE CIICAaHM]a.

1. TEKCT HA PAKOIIMCOT

Cure pakommcu ce WCIpakaaT BO €JIEKTPOHCKa (popMa Ha eleKTpOHCKaTa ajpeca (e-
mamin) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 peoBH Ha cTpaHuia. TpyaoT ce
MoJHEeCYBa Ha AHTVIMCKHU ja3WK JiaTuHU4eH ¢oHT Times New Roman romemuna 12 u
ancTpakT Ha MaKeJIOHCKU ja3uk. JIeBo, rope u oty Tpeda fa ce ocTaBy cioO0IHA MapruHa
of HajManky 3 cM, a fecHO of 2,5 cM.. PegHnor Opoj Ha CTpaHMLIMTE ce NMUIIYBAa BO
JIECHUOT TOPEH aroi.

PakomucoT Ha Tpy#aoT Tpeba fia e mpupipy>keH co MUCMO Ha MPBUOT aBTOp, CO U3jaBa jeka
HUCTHOT TEKCT He € BeKe o0jaBeH WM NofHeceH/mpudaTeH 3a NeyaTewmhe BO JAPYro
CIMCAaHWE WM CTPy4YHA IMyONHMKanuWja U CO MOTBPAA JeKa PAKONUCOT € IperiefaH u
Ofl00peH Ofi CUTE KOaBTOPHU, OJHOCHO €O MpHUApPYXKHA [eKjapaluja 3a €BEHTYyaJleH
KOH(JIMKT Ha MHTEPECH CO HEKO] Of] aBTOPUTE.

HacnoBnara crpana Tpe6a ja WMa: HACJIOB HAa MaKEIOHCKM ¥ AaHTJIMCKH, WUMUIbA U
Npe3rMUba Ha aBTOPUTE, KaKO W MHCTUTYIMUTE HA KOW WM IpuUNaraaT, UMHmbaTa Ha
aBTOpUTE M HACJIOBOT Ha ycTaHOBaTa ce MOBp3yBaaT CO apamncku OpojKU; aBTOp 3a
KOPECIOHICIMja CO CUTE fieTanu (Tesl. e-Maui); KaTeropmja Ha TPyOT; KpaTOK HACIOB (10
65 KapaKTepH 3aelHO CO MPa3HHUOT MPOCTOP); KaKO M MH(POpMaIija 3a MPUIOHECOT 3a
TPYAOT Ha CEeKOj KoaBTop (ujeja, AW3ajH, coOMpame Ha TMOAATONM, CTaTHCTUCTHYKA
00paboTKa, NUIITyBamke Ha TPYAOT).



HacioBoT Tpe6a KOHIM3HO [1a ja U3pa3u coAp>KuHaTa Ha TpyaoT. Ce mpenopadyBa ja ce
n30erHyBa ynorpeba Ha KpaTeHKH BO HAaCJIOBOT.

W3BopHUTE TPYIOBH ¥ COOMIITYBamkaTa IO KMMaaT CJIEJHUOB (popMaleH pemocieq:
HACIIOBHA CTpaHa, N3BaJJOK HA MaKEJOHCKH ja3uK (BOBEJ], METO/IM, PE3yJITaTH, 3aKIYUOK )
CO KJIy4HH 300pOBH, M3BaJJOK HA MaKEJOHCKH ja3WK CO KIIy4YHU 300pOBH, BOBEJ], MAaTEPHjal
U METOJIM, Pe3yJITaTh, AUCKYCHja W 3aKJIYUYOIIH, JJUTepaTypa U Npuiiosu (Tabesu, rpaduim
U CJIMKHM) ¥ JIETCH/IH 3a MPUJIO3UTE BO efieH ajil.

IIpuka3ure na cayyam Tpeba 1a cofipKaT BOBeJl, IeTalleH MpHUKa3 Ha CIy4yajoT, AUCKycHja
CO 3aKJIYYOK M JIUTEpaTypa co MPIIO3u.

N3BafnokoT HA MaKeJOHCKH ja3uk Tpeba Ja coppKu HajMHory 250 300poBu M ja Oupje
CTPYKTYPHpaH CO CHUTe OGUTHH YMHUTEN U3HECEHN BO TPYAOT: BOBEJ CO IIeJITa HA TPYHAOT,
METOMIOT, pe3yiaTaTH (CO HyMEepHUYKH MOAATOIM) W 3aKIy4yolu. 3aeJHO CO HM3BajJOKOT,
Tpeba fa ce mocTaBaT U 0 S5 KIyYHU, UHIEKCHU 300pOBH.

M3BaiokoT Ha aHIVIMCKHM ja3WK MOpa Jla € CO COApKMHA WAEHTHYHA CO COApXKMHATA Ha
U3BaIOKOT HAa MakeJOHCKY ja3uK. Kinyunure 360poBu Tpeba fa ce Bo coriacHocT co MeSH
(Medical Sibject Headings) listata na Index Medicus.

Bosenor Tpeba na nmpercraByBa KpaTOK M jaceH IPHKA3 HA MCOUTYBAaHUOT NPOOJEM H
LEJIUTE Ha MCTPAXyBamETO, CO HaBElyBambe Ha ETUYKUOT KOMHUTET OFHOCHO
MHCTUTYLMjaTa Koja IO OfoOpuiIa MCIUTYBameTO (KIMHUYKA CTyAHMja Koja ce paboTu
Criopen NPUHIMNNTE Ha XeJICHHINKATa fieKlIapalyja 3a NalieHTUTe U HUBHUTE IPaBa).

Mertonure Tpeba fma OumaT TOYHO HAa3HAUEHW, 3a Jla CE OBO3MOXH MOBTOPYBame Ha
MPUKaKaHOTO UCTpakyBame. OCOOEHO € BaKHO jla Ce NMpenu3upaaT KPUTCPUYMHUTE 3a
CelieKIMja Ha OICepBHPAHMUTE CIy4yaW, BOBEJCHHTE MONU(MUKANMKA HAa BeKe MO3HATHTE
METOH, KaKO U HCHTU(UKAIMja HA YIOTPpeOECHUTE JIEKOBU CHOpE]] TEHEPHUYHOTO HME,
MIO3UTE ¥ HAYMHOT Ha aJIMUHUCTPAIIH]a.

Pe3ynararure Tpeba fa ce mpuKaxkaT jacHO, IO JIOTMYeH pefocief. Pesynrature ce
n3HecyBaaT BO craHmapaaute Sl equaniu. Bo TekcToT Tpeba fja ce Ha3Hauu ONTUMATHOTO
MECTO Kajie Ke ce BMeTHAT TabeJquTe W UIyCTpaluuTe, 3a ia ce u30erHe HemoTpeOHOTO
MOBTOPYBalke€ Ha W3HECEHWTE MOfaTolu. 3HauvajHOCTa Ha pe3yaTraTuTe Tpebda ja ce
00paboTN CTATUCTUYKH, CO JIETaJleH ONNC Ha YyMOTpeOeHWTE CTATHCTUYKA METONHW Ha
KpajoT Ha JIENIOT MeHOOU.

Jluckycmjara TpeGa fja TM MCTAaKHE UMIUTMKALMHUTE Off TOOMEHUTE pe3yNTaTH, CIOPEeHN
CO TIOCTOjHUTE CO3HAHUja 32 UCIIUTYBAHUOT NMPOOIIEM.

3akayvonure Tpeba ga He Oupat nopoiru of 150 36oposu.
2. [IPU/IO3H

Kako npunor-gokymMeHTanyja Ha TPYJAOBUTE HNPEJIOKEHM 3a IeyaTelme, MoXe fa ce
mocTaBaat 10 S npusora (Tadenu, GUrypu,/CauKy - WIyCTPAIKn ).



TaGenurte ce qocraByBaaT Ha KpajoT Ha TPYAOT BO UcTUOT (paji. Cekoja Tabena Tpeda ga
¥UMa CBOj HACJIOB M pefieH Opoj KOj ja MoBp3yBa CO TEKCTOT. XOPU30OHTAIHU U BEPTUKATHH
JMHAU Ha TabellaTa He ce JO3BOJIEHH; O3HAKUTE HAa KOJIOHUTE BO TabenaTa ce MUIIyBaaT
CKpaTeHO WM cO cUMOOJI, a HUIBHOTO 00jacHyBamE ce MUIllyBa Ha IHOTO Ha TabenaTa, BO
BUJI Ha JIETEH/a.

Nnycrpanunre ce gocTaByBaaT coO pefeH Opoj KakKo ClIMKa BO ILPHO-Oejla TeXHUKa, a
cekoja cimka Tpeba 1a e mpupyKeHa co jereHaa (omuc).

Mukpodororpadguure MOXe Jla CcOmpKaT NMOCeOHM O3HAKM BO BHJI HA CTPENKU WM
cum6bonu. ITokpaj onucoT Ha cauKaTa, MOpa Jla ce HaBe[e U 3rojIeMyBamkeTO U BUAOT Ha
00emeTO Ha mpenapaToT (aKo Toa BeKe He € HalmpaBEeHO BO CeKljaTa maillepujan u
Metoou).

Cure o3Haku Ha pororpaduuTe Mopa fa OugaT JOBOJHO TOJIEMH, 3a /la MOXKE jacHO Jia ce
pacrmo3HaaT M O CMaJlyBakbeTO BO T[EYAaTHUIATA, NPU HUBHOTO BKIYUYBamkE BO
nevaTeHaTa CTpPaHMIA HA CIIMCAHUETO.

3. JINTEPATYPA

LuTupanara nureparypa ce NHIlyBa Ha KpajoT HAa TPYAOT MO 3aKJIYUYOLMTE, CO PEAHU
6pOCBI/I CIIOpEN pEOoCiIeNoT Ha l'IOjaBYBaHaeTO Ha UTATOT Ha TEKCTOT Ha TPYAOT CTaBCHU
BO CpefHM 3arpaju W 0e3 mpocTop Mefy HHB (aKO ce MOCTeoBaTelHA Tpeba fa ce
MOBP3aH! CO MPTHYKA, Ha Tp. [3-6]).

JII/ITepaTypaTa Ce€ nuTHpa Ha CJICTHUOB HAYUH (KpaTeHKI/ITe 3a HACJIOBUTEC Ha CHI/IC&HI/IjaTa
Tpeba ja ce cnopen aucrara npugarenn Bo Mugen Menuiyc):

a) ciuawuja 60 cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO TH UMa 70 4 WM MOMAJKY;
aKo M MMa MoBeKe of] 4 ce HaBelyBaaT mpBUTEe 3 aBTOpH | ce aofasa: u cop.) Neglia JP
Meadows AT, Robison LL et al. Second neoplasms after acute lymphoblastic leukemia in
childhood. N Engl J Med 1991; 325:1330-6.

0) 3aeoHu4Ku asop

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast
cancer. Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) Oe3 asuop - anoHnMHO. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8).
r) doznagje 60 KHUZA uau MoHozpaduja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA
Jr, Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B
Saunders, 1974: 457-72.

[IpBuTe oTneyaTony Ha TPYMOBUTE UM Ce MpaKkaaT Ha aBTOPUTE 32 KOPEKIuja: aBTOPUTE
ce JTOJIKHU KOPUTUPAHUOT OTNEYaTOK Jla ¥ ro BparaT Ha Pegaknujata Ha MMIT Bo pok oft
2 neHa.

Ynnata 3a ucneuarteH Tpya 8o cnucaHnetro MMM usHecysa 3.000, 00 geHapu u ce ynnakaat Ha
JKUPO cMeTKaTa Ha: MaKeAo0HCKO IeKapCKo APYLITBO

300000000211884 - KomepuujanHa 6aHKa

CO LieN Ha A03HaKa : YNAaTa 3a CTyYeH TpyA

Anpecara na Pegaknujara
Hame I'pyes 6p. 3
I'papcku sup 6ok |,



1000 Ckorje,
Ten.: ++ 389 02 3162 577
Enekrponcka agpeca (E-mann): mld@unet.com.mk

ABTOpuTE LITO caKkaaT ia 00jaByBaaT TPYAOBH BO cnucaHueTo Tpeba Aa ja umaat ynnateHo
u/sieHapMHaTa 3a TEKOBHaTa roguHa Bo BucuHa og 1440 geHapu v 3a Toa Aa ja uHbopmupaar
CTPy4YHaTa cnyk6a Ha MaKeAOHCKO NeKapCKo APYLITBO, MTMCMEHO UK NPeEKY TenedoH.

Detanuu undpopmauunm moxxete ga gobuerte Ha TenedoHoT Ha ApywTtsoTo 02 3 162 557.
N3BectyBame 3a peuenzenture 3a MMII

Bo cKnap co NpaBUAHUKOT Ha YKMM peueH3eHTUTe LWITO HaBpPemMeHO M OAroBOPHO Ke ja
oapabotaTt peueH3ujata Ke pobujat 0.4 60pma Kou ce cobupaaT 3a yHanpegysare BO

aKagemcKuTe 3Barba. bogoBuTe MoXKaT ga ce Aobujat u peTporpagHo npeky nobapyeare BO
MANA - 3162 557.
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