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INFLUENCE OF CYP2D6 PHENOTYPE ON ADVERSE EVENTS IN SCHIZOPHRENIA

PATIENTS ON RISPERIDONE TREATMENT

BJIMJAHUE HA CYP2D6 ®EHOTHUITIOT BP3 HECAKAHUTE HACTAHU HA ITALHUEHTH CO
HN30®PEHUJA HA TEPAIIMJA CO PUCHIEPUIOH

Ana Filipche®, Elizabet Miceva Velichkovska®, Marija Raleva, Zorica Naumovska?, Aleksandar

Petlichkovski® and Emilija Atanasovska®

'University Clinic for Psychiatry, Faculty of Medicine, 2Faculty of Pharmacy, *Department for Preclinical
and Clinical Pharmacology and Toxicology, Faculty of Medicine, “Institute for Immunology and Human
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Abstract

Antipsychotic drugs are widely used in the treatment
of schizophrenia and psychotic disorder and there are
large inter-individual differences in clinical response
and side effects. Pharmacogenetic testing is a valuable
tool in tailoring treatment based on personal genetic
markers. The aim of this study was to confirm the in-
fluence of CYP2D6 phenotype in clinical response of
90 patients with schizophrenia on risperidone treatment
hospitalized in the University Clinic for Psychiatry in
Skopje, Republic of North Macedonia. The CYP2D6 ge-
notyping was performed with PGX-CYP2D6 StripAssay”®
according to the guidelines of the manufacturer. In line
with all the published data, the most frequent adverse
events are the following: agitation, anxiety, somnolence,
dizziness, vertigo, suboptimal treatment response, rigor,
increased body weight and non-adherence. Six poor me-
tabolizers (PM) identified in the study population expe-
rienced statistically significant more prompt adverse
reactions in comparison with patients with extensive/inter-
mediate metabolizer (EM/IM) or extensive metabolizer
(EM) phenotype. The final maintenance dose was in-
creased with a confirmed statistically significant diffe-
rence between the poor vs. extensive metabolisers (me-
dian 5vs. 4 mg, p=0.026). No statistically significant diffe-
rences were confirmed in the starting doses of risperi-
done between the groups of patients with confirmed
adverse events andpatients without adverse events. Our
study has confirmed that antipsychotic treatment selec-
tion and dose adjustment should be empowered with
CYP2D6 pharmacogenetic testing in order to obtain
rational approach in treatment selection, control of the
positive and negative symptoms, appropriate dosing,
reduced adverse events, better patient compliance, im-
proved quality of life and cost reduction.

Correspondence to: Ana Filipce, University Clinic for Psychiatry,
Faculty of Medicine, Ss. Cyril and Methodius University, Mother
Theresa 47, 1000 Skopje, R. N. Macedonia; E-mail: anafilipce@gmail.com

Keywords: pharmacogenetics, antipsychatics, schizophrenia,
CYP2D6, adverse events, non-adherence

Ancrpakr

AHTUTICUXOTUYHUTE JIEKOBU IIMPOKO CE€ KOPHUCTAT BO
TPETMAaHOT Ha MHU30(peHHja ¥ MCUXO3H, IPH IUTO CE
UJICHTU(HUKYBAHN OPOjHI MHTEPHHANBHUIYAIHH PA3THUKH
BO KJIMHUYKHOT OATOBOP M HecakaHUTe e(heKTH Kaj ma-
mueHTuTe. PapMaKkOreHeTCKUTE TeCTHpama Ce BakKHA
alaTka 3a IPUIAarofyBame Ha TPETMAHOT, BP3 OCHOBA
Ha MH]MBHUIYAJTHUTE TCHETCKA MapKepy Ha MalueHTH-
te. llenta Ha cTymujata Oeimie a ce TOTBPIU BIMja-
Hueto Ha CYP2D6 ¢eHoTHIIOT Bp3 KIMHUYKHOT OJrO-
Bop Ha 90 maIMeHT! co mu3opeHrja Ha TPETMaH CO
PHCTICPHIOH, XOCIUTAIM3UPAHN HA YHUBEP3UTETCKATA
KIMHUKa 3a rncuxujarpuja Bo Ckormje, PemyOnuka
CeBepra MakenoHHja.

CYP2D6 TCHOTHIIH3HPAEETO Oerre u3BpireHo co PGX-
CYP2D6 StripAssay , criopen ymaTcrBata Ha IPOH3-
BomuTenoT. Bo cormacHocT co cute o0jaBEeHHW TMOJaT-
T, HAjYeCTO UICHTU(DUKYBaHN HECAaKaHU HACTAHU Kaj
WCIIUTYBAaHUTE TAIIMEHTH Oea: aruTaiuja, BO3HEMHpE-
HOCT, COMOJICHIIH]ja, 3aIlIEMETEeHOCT, BPTOIJIABHIA, CYII-
ONTHMAJICH ONTOBOP KOH TPETMaH, PUTOp, 3rOJIeMeHa
TEeNleCHA TeXKWHA W HENPUAPKYBamke KOH Tepamujara.
Kaj mecre cnopu merabonuzatopu (CM), uaeHTH(H-
KyBaHHU BO TIOMyJalyjaTta Ha CTyaujata, ce 3abelnexa-
HU TIOBEKE CTATUCTUYKH 3HAYAjHH HECAKaHU PEaKIUH,
BO criopenfa co ManueHTHTe KIacu(pUITUpaHu BO Tpy-
nata co ()eHOTHUIT Ha eKCTCH3MBHU/UTEPMEIUCPHN MeTa-
oommzepr (EM/MIM) nim eKCTEH3WBHH MeTabou3epu
(EM). ®unannaTta n03a Ha OP)KyBamke € 3rojeMeHa BO
UCIIUTYBaHa TIOMyJNAlija Ha MAINCeHTH CO MOTBpICHA
CTaTUCTHYKH 3HaYajHA pasiiMKa MeIy CIIOpHTE U eKC-
TEH3WBHUTE MeTabonu3epu (Memujana 5 Vs 4 mg, p=
0.026). He e morBp/eHa CTAaTHCTUYKK 3HAaYajHA Pa3inKa
BO TIOYETHATA /1032 PHUCIICPUIOH Mel'y TPYIHTE TAICHTH,
co u 0e3 TojaBeHH HecakaHW HacTand. Hamata cty-
II¥ja IOTBPAX JeKa H300pOT Ha aHTUIICUXOTHYEH TPET-
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MaH U IpUJIarolyBame Ha Jjo3aTa Tpeba Aa Ouaatr Ham-
paBeHH, crope]] pe3ynraTtuTe o (papMaKOreHETCKUTE
tectoBr Ha CYP2D6, co 1en na ce mobue panuoHaieH
MIpUCTAIl IpH N300pOT HA TPETMaH, KOHTPOJIa Ha TI03H-
TUBHUTE U HETaTUBHUTE CHMIITOMH, COO/IBETHO I03H-
pame, HamaJleHa T0jaBa Ha HecaKaHW HAaCTaHW, IoI00po
MPUAPKYBamkE 0J] CTpaHa Ha IalMeHTOT, o00ap KBa-
JIUTET Ha )KUBOT U HAMaJTyBarkhe Ha TPOLIOIHUTE.

Kiyunu 360poBu: papMakoreHeTHKa, aHTUTICUXOTHIIH,
nm3odpennja, CYP2D6, HecakaHu HacTaHH,
HETPUIPKYBAHE

Introduction

According to the World Health Organization and the
World Bank, schizophrenia is the 9™ most important
cause of disability in persons aged 15 to 44 worldwide,
and the 4™ in developed countries [1]. Antipsychotic
drugs are widely used in treatment of mental illness
including schizophrenia, but 30-50% of treated pa-
tients fail to respond sufficiently and approximately 50%
of them develop severe and long-lasting side effects.
Second generation antipsychotics (SGA) have dual ac-
tion. Besidesbeing dopamine antagonists, they also act
as antagonists of serotonergic receptors, and even of
the cholinergic, histaminergic and adrenergic receptors.
Although SGA have a lower incidence of EPS, they
are associated with other types of severe side effects
such as metabolic syndrome (weight gain, diabetes, hy-
pertension, obesity and dyslipidemia), sexual dysfunc-
tion and, in the case of clozapine, late onset of agranu-
locytosis. Atypical antipsychotics are considered first
line treatment for schizophrenia in all clinical guideli-
nes as they are equipotent as firstgeneration of antipsy-
chotics in treatment of positive symptoms, but are su-
perior in the treatment of negative, cognitive and dep-
ressive symptoms, with a lower risk of EPS [2]. Despite
the fact that antipsychoticmedications areeffective for
symptom-based psychopathology, such clinical effective-
ness does not necessarily translate to improved general
life satisfaction. Precision medicine and individualized
approach regarding selection of appropriate pharmaco-
logical treatment and appropriate dose for each patient
is the main characteristic of modern psychiatry. Phar-
macogenetic tests play a significant role in drug selec-
tion in the naive patents, as well as in patient popula-
tion that are treatment intolerant or treatment-resistant
to evidence-based medicines. Genotyping results for
pharmacokinetic and pharmacodynamic markers, epi-
genetic factors, along with patient’s individual profile,
symptom manifestation, adverse effects, family history
and preferences can result in symptoms improvement,
better drug tolerance, improved patients’ quality of life
and cost savings [3-5].

CYP2D6 and CYP3A4 play a significant role in meta-
bolic transformation of aripiprazole, quetiapine and ris-
peridone. Chlorpromazine and olanzapine are metabo-
lized with CYP2D6 and CYP1A2, whereas haloperidol
is metabolized by thesetwo metabolizing enzymes and
CYP1A2. Risperidone is atypical antipsychotic drug that
is widely used as first line monotherapy in schizophrenia
and combined therapy in bipolar disorders [6].
CYP2D6 gene is highly polymorphic with over 100 alle-
lic variants and numerous subvariants described in the
Human Cytochrome P450 Database (www.cypalleles.ki.se).
While the most frequent allelic variations are caused
by single nucleotide polymorphisms (SNPs) and small
insertions or deletions, highly homologous regions in
the CYP2D6 gene locus facilitate unequal cross-over
leading to large deletions, duplications and gene conver-
sions. The metabolic transformation of antipsychotics
is determined by the genetic variations in CYP2D6 en-
zyme with two or more alleles contributing to the geno-
type and could be transformed to phenotypes depen-
ding on the sum of activity score attributed to each
allele [7-11]. This genotype-based phenotype calcifies
the person in one of the four phenotypes, aspoor me-
tabolizers (PM) without enzyme activity (activity score
0), intermediate metabolizers (IM) with reduced enzyme
activity (activity score 0.5), extensive/intermediate meta-
bolizers (EM/IM) (activity score 1) or extensive meta-
bolizers with normal activity (activity score 1-2), and
ultra-rapid metabolizers (UM) with increased enzyme
activity with activity score over 2 [12].

Therapeutic plasma concentrations of risperidone and
its active moiety are directly influenced by genetic va-
riations in metabolic CYP450 enzymes (CYP2D6 and
CYP3A4/5) transporter (ABCB1) protein and additional
epigenetic and environmental factors. Bork et al. have
confirmed that the CYP2D6 poor metabolizers have
three times higher risk for adverse reactions associated
with risperidone treatment in comparison with EM and
IM and six times higher risk for treatment failure in
comparison with EM [13,14]. 9-OH risperidone is the
leading active metabolite with almost equipotent phar-
macological antipsychotic activity as risperidone and
the clinical response is a result of concentration of ac-
tive moiety-AM (sum of risperidone and 9-OH risperi-
done). Psychiatry patientsusing peroral form of risperi-
done reveal 5 to 10 times higher plasma levels of 9-OH
risperidone than risperidone. Because 9-OH risperidone
crosses the blood brain barrier (BBB) to a lesser extent, it
is supposed that this active metabolite is responsible
for risperidone-induced prolactin secretion, probably
as dopamine receptors on tuber-infundibular pathway
are unprotected. Risperidone is highly bound (90%) to
plasma proteins, while the 9-OH risperidone binding is
on lower extent with 77% bounding. Since active meta-
bolite is equipotent to the parent drug and contributes
to a higher percentage in the pharmacologically active
fraction, 9-OH risperidone is assumed that contributes
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significantly to both therapeutic and adverse effects.
Literature results have confirmed that maximum plasma
concentrations of risperidone are reached after 1 hour
in extensive metabolizers and after 3 hours in poor me-
tabolizers. Linear elimination kinetics of risperidone
results in reaching of steady state plasma concentra-
tions in a period of one day for risperidone and five
days for the active metabolite 9-OH risperidone, and
both are dominantly eliminated in urine. The half-life
of risperidone and 9-OH risperidone are 3 and 21 hours
in extensive metabolizers, while in poor metabolizers
20 and 30 hours, respectively [15].

In addition to the genetic variability, risperidone dosage
is affected by several additional factors, such as sex, age,
ethnicity and body mass index, patient illness severity
and concomitant therapy with CYP2D6 inhibitors such
as fluoxetine and paroxetine and CYP3A4 inducers
such as carbamazepine and phenytoin [16].

The aim of the study was to confirm the previous fin-
ding for the influence of CYP2D6 phenotype in clinical
response to risperidone treatment in schizophrenia pa-
tients hospitalized in the University Clinic for Psychiatry
in Skopje, Republic of North Macedonia.

Material and methods

The study included 90 patients with diagnosed schizo-
phrenia (41males and 49 females), aged from 20 to 63
years (37.02+11.88), unrelated and Caucasian, recruited
in the University Clinic for Psychiatry at the Univer-
sity Clinical Center “Mother Theresa”-Skopje, Republic
of North Macedonia. All subjects were adult patients
hospitalized in the Acute Psychiatric Unit. The diagno-
sis of the patients was concluded according to the
Diagnostic and Statistical Manual of Mental Disorders,
fourth edition (DSM-IV, American Psychiatric Asso-
ciation, 1994). Written informed consent was obtained
for each patient. All patients were with variable length
of hospital stay and were treated with risperidone. Blood
samples were obtained from patients with schizophrenia
and genomic DNA was extracted from peripheral lym-
phocytes. This study was approved by the Ethics Co-
mmittee of the Faculty of Pharmacy, Ss. Cyril and
Methodius University, Skopje, Republic of North Mace-
donia. DNA samples were tested anonymously with pre-
viously removed personal data. All procedures were con-
ducted in accordance with the Declaration of Helsinki.

DNA isolation

DNA isolation was performed in the Centre for Bimo-
lecular and Pharmaceutical Analysis (CBPA) atthe Fa-
culty of Pharmacy in Skopje.The genomic DNA was
extracted from peripheral lymphocytes in the blood sam-
ples obtained in EDTA vacutainers, using Proteinase K
digestion, phenol chloroform extraction and ethanol

precipitation. DNA yields and purity were measured at
260 nm and 260/280nm respectively (NanoDrop 2000,
Thermo Scientific) and DNA integrity was confirmed
with electrophoresis on 1% agarose gels, stained with
ethidium bromide.

CYP2D6 Genotyping

The genotyping was performed at the Institute for Immu-
nobiology and Human Genetics at the Faculty of Me-
dicine, Ss. Cyril and Methodius University in Skopje
with PGX-CYP2D6 StripAssay® for CYP2D6with PGX-
CYP2D6StripAssay® for CYP2D6[(EM=49 (CYP2D6
score 2), EM/IM=35 (CYP2D6 score 1) and PM=6
(CYP2D6 score 0)] according to the guidelines of the
manufacturer (Vienna Lab Diagnostics GmbH). Bound
biotinylated sequences weredetected using streptavi-
din-alkaline phosphatase and color substrates. The assay
covers 3 polymorphic loci: 1795delT (2D6*6), 1934 G>A
(2D6*4), 2637delA (2D6*3). Further genetic informa-
tion is available at OMIM, Online Mendelian Inheritance
in Man: www.ncbi.nlm.nih.gov/omim. The CYP2D6
alleles *1 (wild type), *3, *4, *6, and the resulting homo-
zygous and heterozygous genotypes (*1/*1, *1/*3, etc.)
weredetermined by probes for mutations 2637delA,
1934 G>A and 1795delT, respectively.

All 90 patients treated with risperidone and appropriate
concomitant therapy were classified in three CYP2D6
phenotypes. Six poor metabolizers were identified as a
subpopulation highly prompt on adverse drug reac-
tions when treated with drug therapy, and no ultra-ra-
pid metabolizer (UR) was identified. Patient popula-
tion was subdivided according to the obtained CYP2D6
score in three groups. Extensive metabolizers-EM (CYP2D6
score 2), extensive/intermediate metabolizers-EM/IM
(CYP2D6 score 1) and poor metabolizers-PM (CYP2D6
score 0). The obtained results were in line with the
confirmed frequency of 5-10% of poor metabolizers
whereas ultra-rapid CYP2D6 phenotype wasfound in
only 1-2% of Caucasian population [17].

Data Analysis

Statistical analysis was performed using SPSS softwa-
re (v. 23.0). The normal distribution of the data was
tested with Kolmogorov-Smirnov andShapiro Wilk's
tests. Quantitative variables are presented with arithme-
tical mean with standard deviation and median value
presented as absolute and relative numbers. Bi-variant
analysis was conducted in order to compare all phe-
notype groups (PMs, EM/IMs and EMs). The Pear-
son’schi-square test and Fisher exact test were used to
test differences in the distribution of categorical va-
riables. Analysis of Variance, Kruskal-Wallis and Mann-
Whitney testswere used in order to compare the groups
for the quantitative variables. The level of statistical
significance was defined as p < 0.05.
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Results

A complete overview of phenotype classification of
CYP2D6 based on genotyping results, sociodemogra-
phic, clinical, and pharmacological information from
the patients ispresented in Table 1. The results confir-
med that 6.6% or 6 patients wereclassified into the PM
group (4 malesvs. 2 females), 38.8 % or 35 patients (15
malesvs. 20 females) into the EM/ IM group and all the
remaining 49 patients or 54.4% wereclassified into the
EM group (22 malesvs. 27 females).Poor metabolizers
were insignificantly older in comparison to EM/IMs
and EMs (42.50+13.3 vs. 35.69+11.1 vs. 37.33+12.3 years).
In the evaluated group ofpatients with diagnosed schi-
zophrenia no ultra-rapid metabolizer was identified. A
different education level had the examined patientsand
it is presented in Table 1; 14.4% had finished primary

school, most of the patients or 56.6 % had finished
high school and 25.5% had a university degree. In all
three evaluated groups of patients the high school level
of education was dominant (66.7% in PMs, 52.8% in
EM/IMs and 63.3% in EMs). No statistical difference
was confirmed among the evaluated groups of patients
based on their level of education. Thirty-five percent-
tage of the evaluatedpatients were married and 64%
were not (60% in PMs, 61.1% in EM/IMs and 67.35%
in EMs); 60% of the patients wereidentified as smokers;
only 15.5% confirmed that they wereconsuming alco-
hol occasionally and 87.7% were on concomitant the-
rapy. The mean age of first episode onset was atthe
age of 29.95+10.24 years (29.7+7.3 years in PMs, 30.1
+10.9 years in EM/IMs and 29.9+10.2years in EMSs)
and the mean number of hospitalizations was 1.454+
0.96 in the evaluated period (Table 1).

Table 1. Sociodemographic data, cigarettes and alcohol consumption, concomitant therapy and clinical data

of patients at baseline according to CYP2D6 phenotype

CYP2D6
Variable PM EM/IM EM p value
Total
N 90 6 35 49
gender m/f 41/49 4/2 15/20 22/27
age, (mean +SD) 37.02+11.88 42504133  3569+11.1  37.33+12.3 E;g'ig
Education n(%)
none 1(1.1) 0 1(2.78) 0
elementary 13(14.4) 1(16.67) 6(16.67) 6(12.24) 150,05
high school 44(48.9) 4(66.67) 19(52.78) 31(63.27) p=5.
Faculty 23(25.5) 1(16.67) 10(27.78) 12(24.49)
Nationalityn(%)
Macedonians 77(85.6) 6(100) 30(85.71) 41(83.67)
Albanians 8(8.89) 0 2(5.71) 6(12.24) 50,05
Gypsies 3(3.3) 0 2(5.71) 1(2.04) '
Bosnjaks 2(2.2) 0 1(2.86) 1(2.04)
Marital status n(%)

yes 32(35.5) 2(40) 14(38.89) 16(32.65) 650 05
no 58(64.4) 3(60) 22(61.11) 33(67.35) p=5.
Cigarettes abc
consumptionn(%) 54(60) 4(66.67) 19(52.78) 31(63.27) p>0.05
Alcohol abc
consumptionn(%) 14(15.5) 1(16.67) 5(13.89) 8(16.33) p>0.05
Concomitant abc
therapy n(%) 79(87.7) 6(100) 30(85.7) 43(87.7) p>0.05
First episode (mean 29.95+ 10.24 29.67+7.3 30.08 £ 10.9 29.88 +10.2 H=0.16
+SD) p=0.92
No. of 1.454+0.96 2.83+1.8 9.80+27.9 1.53+0.7 F=2.39
hospitalizations(me p=0.098
an +SD)

®h (PM vs EM/IM vs EM); EM-extensive metabolizers (CYP2D6 score=2); EM/M- extensive
metabolizers/ intermediate metabolizers (CYP2D6 score=1); PM-poor metabolizers (CYP2D6 score=0)

Table 2 presents the adverse events that were identi-
fied in patients with diagnosed schizophrenia in our
study. In line with all the published data, the most
frequent adverse events werethe following: agitation,
anxiety, somnolence, dizziness, vertigo, suboptimal treat-
ment response, rigor, increased body weight and non-
adherence. The obtained results have confirmed that
all patients categorized as poor metabolizers had expe-

rienced statistically significant more prompt adverse
reactions in comparison with patients with EM/IM or
EM phenotype. In 40% of PMpatients agitation was
experienced by 40%with a statistically significant diffe-
rence compared to the group of extensive metabolizers
where agitation was identified in only one patient or
2.04% (Fisher exact test p=0.002). Anxiety, somnolence
rigor and suboptimal treatment responseoccurred in all
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patients categorized as poor metabolizers with statis-
tically significant differences in comparison to groups
of EMs and EM/IMsas presented in Table 2. Dizziness
was observed in 83.33% of PMs, whereas only 8.33%
of EM/IMsand 6.12% of patients into the group of
EMs experienced such an adverse event. Additionally,

vertigo was confirmed in 80% of poor metabolizers,
but only in 5.56% and 6.12% in the groups of EM/IMs
and EMs, respectively. Increased body weight as an
adverse event was confirmed in 60% of patients from
PMs group in comparison with EM/IMs (8.33%, p<
0.016) and EMs (4.17%, p<0.004).Interesting finding

Table 2. Adverse events in patients with diagnosed schizophrenia on risperidone treatment

. CYP2D6
Variable PM EM/IM EM p value
Agitationn(%) 2(40) 2(5.56) 1(2.04) °p=0.002
Anxietyn(%) 5(100) 0 0
Somnolence n(%) 6(100) 10(27.78) 11(22.45) "p=0.0015
0 ' ' ®p=0.00043
A —,
. . p=0.00037
Dizzinessn(%) 5(83.33) 3(8.33) 3(6.12) 55=0.00009
A —,

i () p=0.00071
Vertigon(%) 4(80) 2(5.56) 1(2.04) 55=0.00008
Suboptimal treatment #p=0.000005
responsen(%) 6(100) 2(5.56) 3(6.12) ®»=0.000003
Rigorn(%) 6(100) 10(27.78) 11(22.45) "p=0.0015

g 0 : : ®p=0.00043
Increased body %0=0.016
weightn(9%) 3(60) 3(8.33) 2(4.17) b=0.004

a,
9 p=0.0074
Adherencen(%) 0 22(61.11) 33(67.35) 0,002

Fisher exact Pp(PM vs EM/IM), "p(PM vs EM)]; EM-extensive metabolizers (CYP2D6
score=2); EM/M- extensive metabolizers/intermediate metabolizers (CYP2D6 score=1); PM-
poor metabolizers (CYP2D6 score=0)

Table 3. Evaluation of staring and finalmaintenance dosein schizophrenia patients

CYP2D6

Variable PM IM/EM EM p value
el dose(mean ;17404 232608 19106 H=5.94
in (mg) (median) 2.0 2.0 2.0 p=0.051
Final dose (mean £SD) 5.17+0.4 4.72+0.9 4.31+0.9 H=7.3 p=0.026
in (mg) (median) 5.0 4.0 4.0 ®p=0.026

®n(PM vs EM),H (Kruskal-Wallis test); EM-extensive metabolizers (CYP2D6 score=2);
EM/M- extensive metabolizers/intermediate metabolizers (CYP2D6 score=1); PM-poor
metabolizers (CYP2D6 score=0)

Table 4. Influence of starting dose of risperidone on adverse events in patients with
schizophrenia

Starting dose

Variable n (mean £SD) (median) p value

Agitation yes 5 2.0£0 2 Z=0.0 p=1.0ns
no 85 2.08+0.7 2

Anxiety yes 18 2.2240.8 2 Z=0.77 p=0.44ns
no 72 2.04+0.7 2

Somnolence yes 27 2.04+0.5 2 Z=0.11 p=0.91 ns
no 64 2.11+0.8 2

Dizziness yes 11 2.0440.3 2 Z=0.02 p=0.98 ns
no 80 2.09+0.8 2

Vertigo yes 7 2.0£0 2 Z=0.0 p=1.0ns
no 83 2.08+0.7 2

Suboptimal treatment o 13 18s07 2 7=0.41 p=0.68 ns

response
no 80 2.07+0.7 2

Rigor yes 27 2.17+0.7 2 Z=0.6 p=0.54 ns
no 64 2.05+0.7 2

Increased body weight yes 8 2.37+0.7 2 Z=1.04 p=0.29 ns
no 81 2.06+0.7 2

Z (Mann-Whitney U Test)
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in compliance with all the other available data from
the literature is that the group of poor metabolizers are
characterized with non-adherence, probably due to the
previously clarified adverse events, compared to 61.11%
(Fisher exact test p=0.0074) and 67.35% (Fisher exact
test p=0.0026), for EM/IMs and EMs, respectively.

As presented in Table 3, the starting dose in the eva-
luated groups ofpatientswas at median of 2 mg [PMs
(2.17£0.4), EM/IMs (2.32+£0.80 and EMs (1.91+0.6),
H=5.94 p=0.051] and a statistically significant difference
was not confirmed among the groups. In most of the
patients, irrespectively in which group they were cate-
gorized, the final maintenance dosewas increased with
aconfirmed statistically significant difference between
the group of poor vs. extensive metabolizers (median
of 5 vs. 4 mg, p=0.026).

As presented in Table 4, no statistically significant di-
fferences were confirmed in the starting doses of rispe-
ridone between the groups of patients with confirmed
adverse events andpatients without adverse events.

Discussion

Remarkable interethnic differences exist in the frequency
of PM and UM phenotypes and may explain the diffe-
rences in treatment response observed between different
ethnicities. Frequencies are the subject of geographic
variations, with 7-10% PMs in the Caucasian popula-
tion and 1-2% in Asians.The most frequent nonfunc-
tional alleles that account for 90.0-95.0% of PMs in
native Europeans are CYP2D6*3, CYP2D6*4 and
CYP2D6*6, whereas the CYP2D6*4 contributing with
an allele frequency of 12.0-21.0% is the most common
allele associated with PMs [10]. A total of 11 different
CYP2D6 variant alleles have been identified in the
healthy population ofthe Republic of North Macedonia
with estimated prevalence of 0.324 in both inactive
(*3,*4 and *6) and decreased activity (*9, *10 and *41)
alleles and identified CYP2D6 profile is in accordance
with the frequencies reported for other European popu-
lations [18]. In line with this literature results were the
data obtained in our study comprisingschizophrenia pa-
tients where four of six patients with PMs phenotype
were with CYP2D6*4 genotype and the other two were
with CYP2D6*6 genotype.

Antipsychotic drug selection and appropriate dose adjust-
ment in schizophrenia patients is especially important
in the first episode of psychosis, as the treatment is
most effective during the first years of illness, and
likelihood of treatment response decreases over time.
Recent studies suggest that risperidone is the most
frequently prescribed drug in over 36% of patients
[19]. Poor metabolizers treated with antipsychotics with
narrow dose ranges are more likely to develop adverse
reactions to the treatment whereas ultra-rapid metaboli-
zers will fail to respond to standard doses of antipsy-
chotics. The results obtained in our study have confir-

med that all patients categorized in the group of PMs
experiencedside effects with a statistically significant
difference in comparison with the other evaluated pa-
tients. Anxiety, somnolence, sub-effect and rigor were
experienced in all PMs, whereas dizziness and vertigo
occurred in over 80% of them. These results are in
compliance with literature results where the CYP2D6
poor metabolizers have been presented with a three ti-
mes higher risk for adverse reactions associated with
risperidone treatment in comparison with other pa-
tients and six times higher risk for treatment failure in
comparison with EMs. The increased body weight is
one of the most frequently identified adverse event in
antipsychotics risperidone treatment. The PMs in our
study were identified as the group with the highest risk
for this adverse event and in 60% of them this adverse
event was confirmed with a statistically significant diffe-
rence compared to EM/IMs (8.33%, p<0.016) and EMs
(4.17%, p<0.004)[13,14]. In line with this are the results
for the non-adherence of PMs in our evaluated schizo-
phrenia patients. According to obtained results, dose
adjustment is necessary for these patients. Additionally,
our study has confirmed that the starting dose of rispe-
ridone does not influence the occurrence of the adverse
events in the patient population. No statistically signi-
ficant differences were confirmed in the starting doses
of risperidone between the groups of patients with
confirmed adverse events andpatients without adverse
events. The group of PMs arealso characterized with a
statistically significant increase of maintenance dose
compared to other patients and this fact is also asso-
ciated with more adverse events. Although antipsycho-
tic treatment was initiated with symptom-based psy-
chopathology, the clinical effectiveness does not tran-
slate to improved general life satisfaction. Published data
suggest that dose adjustments according to patient’s
genetic profile may result in around 15% efficacy im-
provement, more than 20% reduction in adverse effects.
The results obtained in our study have confirmed that
pharmacogenetic testing could help in earlier reaching
the effective dosage by omission of increased risk for
adverse reactions, improved patient adherence and
compliance, better patients’ satisfaction and reduction
of hospitalization costs [5,20,21].

Conclusion

The multifactorial etiology of schizophrenia, as well as
the polygenetic profile of antipsychotic treatment res-
ponse which integrate both the genes involved in the
pharmacokinetics (basically CYPs) and in the pharma-
codynamics (receptors), have to be taken into account
when tailoring the antipsychotic treatment. The results
obtained in the first study evaluating the adverse events
in schizophrenic patients on risperidone and their CYP2D6
phenotype in North Macedonia have confirmed their
increased occurrence, necessity of dose adjustment and
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decreased adherence in PMs compared to other pa-
tients. Our study has confirmed that antipsychotic treat-
ment selection and dose adjustment should be empo-
wered with pharmacogenetic testing in order to obtain
rational approach in treatment selection, control of the
positive and negative symptoms, appropriate dosing,
reduced adverse events, better patient compliance, im-

proved quality of life and cost reduction.
Conflict of interest statement. None declared.
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ASSOCIATION BETWEEN FIRST TRIMESTER OBESITY AND SOME MATERNAL

CHARACTERISTICS

ACOINJAIIMJA HA ITIPUCYTEH OBE3UTET BO IIPB TPUMECTAP O BPEMEHOCTA CO

OJPEJAEHUN MAJYUHU OBEJIEXKJA

Kristina Skeparovska®, Nikola Jankulovski?, Pranvera lzairi' and Svetozar Antovik?

'Special Hospital for Obstetrics and Gynecology “Mother Teresa”- Skopje, 2University Clinic for Digestive
Surgery, Facultyof Medicine, Skopje, Republic of North Macedonia

Abstract

Introduction. Obesity in pregnant women has substan-
tial negative impact on both pregnancy and labor/deli-
very. The aim of this article was to determine first tri-
mester obesity-frequency, and its association with some
maternal history data.

Methods. In this cross-sectional study, 809 first trimester
pregnant women were evaluated for obesity defined as
BMI >30. The data were collected via a questionnaire.

Results. BMI >30 had17.3% of all participants, 17.0%
of them were Macedonian and 17.5% Albanian. BMI
>30 had 23.9%of those with completed primary school,
16.4% of those with completed high school, and 14.8%
of those with university degree; 18.7% of those with
total family income less than 350 euros, 14.9% of those
with total family income between 350-700 euros, and
14.8% of those with total family income above 700
euros. BMI >30 had 13.2% of nulliparous, and 20.6%
of parous women. Among smokers, BMI >30 had 28.8%,
but only 15.3% in nonsmokers. Regarding the IPI (inter-
pregnancy interval), 26.2% in those with IPI <12 months
had BMI >30, and 19.6% of those with IP 1>12 months.
Women aged40 years and over had BMI >30 in 40% of
casesversus 16.8% of pregnant women younger than
40 years.

Conclusion. Obesity showed statistically significant ne-
gative association with level of education (p=0.010),
positive correlation with smoking (p=0.003), age of the
mother (p=0.019) and parity (p=0.006); obesity showed
negative, but statistically insignificant association with
IP1 and family wealth, and showed no association with
nationality.

Keywords: obesity, pregnancy, smoking, parity, age
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JKeHa MMa 3HAYMTEITHO HEeraTWBHO BIMjaHKE Bp3 Opeme-
HOCTa ¥ TOpojyBameTo. Llenra Ha 0BOj TPy € yTBpAY-
Baibe Ha YeCTOTaTa Ha 00E3UTETOT BO MIPBHUOT TPUMEC-
Tap o7l OpEMEHOCTa U HeroBaTa acolfjalrja co HEeKOH
MOJATOIH O/ MajYMHATA UCTOPH]ja

Merton. Bo npeceuna crynuja, 809 TpyaHHIM BO NpB
TpuMecTap of] OpeMeHocTa Oea eBaTyHpaHHt 3a 00e3HTeT,
nepunupan kako BMI>30. TMomaTorute 3a MajuynHATE
obenexja Oea coOpaHH MPEKy MpariaTHuK.

Pesynrarun. BMI >30 umaa 17.3% on cute ucnuranny-
KH, BKIydyBajku 17.0% Maxenonku u 17.5% AnGaHku.
BMI >30 umaa 23.9% 0Ox nciuTaHUYKHUTE CO OCHOBHO
obpasoBanue, 16,4% ox tue co cpenHo, u 14.8% on uc-
MUTaHMYKHUTE CO BICOKO oOpasoBanue. 18.7% ox Tpya-
HUITUTE CO BKYITHU CeMEjHH IpuMama J1o 350 eBpa umaa
BMI >30, macnporu 14.9% TpyaHUIHN CO TPUXOT METy
350-700 eBpa, omHOCHO 14,8% TpyIHHIIN CO CEMEEH IpH-
xox Hap 700 eBpa.

O6e3nu 6ea 13.2% on mymunapute, Hacupora 20.6%
JKEHHU CO TOpOJyBame 3a] cede. Mery mymauure, 00e3-
HU Oca 28.8% on HEB, moneka camo 15.3% Henymadn
umaa BMI >30. IlTo ce oguecysa mo UMb (untepna-
1ot Mery Opemenocrute), 26.2% ox tre co UMb< 12
Mecern U 19.6% ox tne co UMbB>12 mecenn, nMmaa
BMI >30. Tpyaaunute Ha Bo3pacT > 40 roguam Oea
o0e3un Bo 40% ox ciyuaute, Hacpora 16.8% Ttpya-
Huny nomiiaa ox 40 ronuHu.

Bakaydok. O0E3UTETOT TOKAXKyBa CTATHCTHYKK 3HAYaj-
Ha: HeraTHBHA acoIlfjalrja co CTENEHOT Ha o0pa3oBa-
aue (p=0.010), mosuTHBHA acolkjanyja co MyIIEHETO
(p=0.003), Bo3pacra Ha majkata (p=0.019) u mapure-
tot (p=0.006). O6e3uTeTOT IMOKAKyBa HETATHBHA, HO CTa-
TUCTHYKA He3HadajHa acoryjaruja co UMb u cemej-
HUTE TPUXOJH, HO HE TOKa)XKyBa acollfjalfja co Ha-
IIUOHAJTHOCTA.

Kayunu 360poBu: 00e3uTET, OPEMEHOCT, MYIICHE,
[apHTET, BO3PACT.




First trimester obesity

Introduction

According to WHO, obesity is considered as one of
the most serious global health problems of the 21%
century [1]. Defined by using its most frequent indica-
tor (body-mass index, BMI), as a BMI equal or greater
than 30 [2], obesity shows substantial negative impact
on human health and well-being.

The prevalence of obesity in pregnancy varies from
1.8 to 25.3% (WHO) and represents major risk factor
for both maternal and fetal complications [3-5].
Regarding the expectant mother, obesity doubles the
risk of thrombosis [6,7], double to triple the risk of
pre-eclampsia [4,8]; by other systematic reviews the risk
can be 3-10 times higher [3], and puts obese pregnant
women to two to three-fold higher risk to develop gesta-
tional diabetes [5,9,10]. Furthermore, obese mother-to-
be have two-fold increase in the risk of cesarean sec-
tion even without additional risk factors [11,12], which is
of great concern in terms that these women are prone
to postoperative complications, such as excessive blood
loss, deep venous thrombosis, wound infection etc.
Regarding the fetus, maternal obesity is linked to fetal
demise. According to some studies, these is up to five-
fold increase in fetal death in obese women [13-15].
Excessive maternal body fat leads toinability to display
the fetal anatomy on ultrasonogram, which might be
the reason for a higher incidence of congenital anoma-
lies in fetuses with obese mothers [5,16]. Finally, mac-
rosomia and its connection with maternal obesity has
been well documented in many studies [5,17,18].

The aim of this study was to find out whether there
was an association between some maternal characteristics
and coexistent obesity, in terms of clarifying the causes
that to be identified in fighting obesity.

Material and methods

This was a cross-sectional study which took place in
the Special Hospital for Obstetrics and Gynecology
“Mother Tereza”- Skopje, between 02.2018-03.2019.
All pregnant women in the first trimester of pregnancy
attending the hospital for aneuploidy-screening were
enrolled in the study. The sample size was 809 partici-
pants. The data from patients’ maternal history were co-
llected by a questionnaire. The height and weight were
measured, and the body-mass index was calculated as
kg/m?. Subjects with BMI equal or more than 30 were
considered obese.

Results

The subjects’ maternal history data and BMI are
summarized in Table 1.

Table 1. Maternal characteristics and BMI in enrolled

population

n= 809 100 %
BMI, kg/m2
BMI> 30 kg/m2 140 17.3
BMI<30 kg/m2 669 82.7
Nationality
Macedonians 229 28.3
Albanians 536 66.3
Others 44 54
Age (years)
<40 794 98.1
> 40 15 1.9
Parity
Nulliparous 363 44.9
Parous 446 55.1
IPI (inter-pregnancy interval) months
IPI< 12 42 9.5
IPI>12 397 90.5
Smoking
Yes 118 14.7
No 691 85.3
Level of education
Primary school 176 217
High school 275 34.0
University degree 358 44.3
Chronic hypertension
Yes 22 2.7
No 787 97.3
Family income
< 350 euros 300 37.0
350-700 euros 309 38.1
>700 euros 200 24.7

As shown above, from all 809 participants 28% were
Macedonians, 66% were Albanians and 6% were with
other ethnical background; 98% were 40 years or youn-
ger, and only 2% were older than 40; nulliparous were
45%versus 55% of parous women. Among the latter,
9.5% had interval between pregnancies equal or shorter
than 12 months, opposite to 90.5% of the rest with IPI
longer than a year; 15% of participants declared them-
selves as smokers, and 85% denied smoking. Regarding
the level of education: every fifth subject had comple-
ted only a primary school, every third had completed a
secondary school, and 44% were with a university de-
gree. Positive history for chronic hypertension had less
than 3% of subjects and 97.3 % had no such condition.
Finally, 37% of women lived in a family with an inco-
me lower than 350 euros, 38% had family income bet-
ween 350-700 euros, and only every fourth had more
than 700 euros income.

The same variables were evaluated in subgroup of obese
patients and the difference with a statistical significance,
expressed as a p value <0.05 (when confronting with
control i.e. non-obese subgroup) was searched for. The
results are summarized in Table 2.
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Table 2. Maternal characteristics in obese subgroup

Total sample Obese population % p-value
Nationality
Macedonians 229 39 17.0 0.87 (vs. A)
Albanians 536 94 17.5
Others 44 7 15.9
Age * (years)
<=40 794 134 16.8 0.019
>40 15 6 40.0
Parity *
Nulliparous 363 48 13.2 0.0056
Parous 446 92 20.6
IPI (inter-pregnancy interval) (months)
IPI<=12 42 11 26.2 0.31
IPI>12 397 78 19.6
Smoking **
Yes 118 34 28.8 0.0035
No 691 106 15.3
Level of education *
Primary school 176 42 23.9 0.049 (vs. P)
High school 275 45 16.4 0.010 (vs. P)
University degree 358 53 14.8
Chronic hypertension
Yes 22 11 50 0.00004
No 787 129 16.4
Family income
< 350 euros 300 56 18.7
350-700 euros 309 46 14.9 0.212
>700 euros 200 38 14.8 0.925

Chi square test: * p<0.05; ** p<0.01

The prevalence of obesity in the first trimester of preg-
nancy was 17.3%. The prevalence among pregnant Mace-
donians vs. Albanians showed no difference (17.0 vs.
17.5, respectively). Although higher in obese subgroup,
IPI <12 months failed to show a statistical significance
in distribution. With 37% in general population and
40% in obese-one, low family income also failed to
show association with the first trimester obesity.
Among the variables that showed such association,
chronic hypertension (Chr. HTA) had the strongest im-
pact, as presented in Table 3.

Twenty-twosubjects experienced Chr. HTA, but 11 of

Presence of chronic
hypertension in non-
obese population

0% .
mCor. HTA +

m Chr. HTA -

them were among 140 obese patients, and 11 among 669
Table 3. Presence of chronic hypertension

(k%'/\ﬂ:z) Chr.HTA+ Chr.HTA-
>30 11 129
<30 11 658 p=0.00004
Chi-square

test

non-obese, which created a difference with a statistical
significance of p=0.00004.

In other words, (Figure 1), only 2 % of pregnant wo-
menin non-obese population experienced chronic hyper-

Presence of
chronic
hypertension in
obese population

® Chr HTA+ m ChrHTA-

Fig. 1. Chronic hypertension presence: non-obese vs. obese population
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tension vs. 8% of obese-one.
Smoking as a variable, with a statistical significance of
p=0.035 also did demonstrate anassociationwith the first
trimestral obesity (Table 4).

Smoking in non-
obese population

"
87.5%

= Smokers

/ B Non smokers

Table 4. Smoking habits in obese/ non-obese subgroup

BMI Non-
(kg/m?) Smokers smokers
>30 34 106
<30 84 585 p=0.00349

Smoking in obese
population

4 /ﬁﬁ

® Smokers ™ Nonsmokers

Fig. 2. Smoking: non-obese vs. obese population

With 24.3% smokers in obese patients, and only 12.5
% of those with BMI lower than 30 (Figure 2), smoking
wasassociated with the first trimester obesity.

Parity, with p=0.0056, also wasstatistically significan-
tly associatedwith obesity in favor of pluriparity (Table 5).
65.7% of those with BMI > 30versus 52.9 % of non-

Parity in non-obese

population

® Nulliparous

m Parous

Fig. 3. Parity: non-obese vs. obese population

obese patients, or 55% in general population (Figure 3)
were women with previous childbirth.

Advance age of the mother wasmore frequently and
statistically significantly (p=0.019) observed in obese
subgroup of subjects (Table 6).

With 1.3% of non-obese, or 2% ofgeneral population,
but 4.3% ofobese population (Figure 4) pregnant women
older than 40 years weremore likely to have increased

Table 5. Parity in obese/non-obese subgroup

BMI Nulliparous Parous
(kg/m?)
>30 48 92
<30 315 354 p=0.005623

Parity in obese
population

W Parous

I Nulliparous

weight from the first trimester of their pregnancy than
younger mothers-to be.

Table 6. Advanced mother’s age in obese/ non-obese

subgroup
BMI Age< 40 Age> 40
(kg/m?) years years
>30 6 134
<30 9 660 p=0.0190
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Age of the mother
in non-obese
population

m<=40
®>40

Age of the mother
in obese
population

4,3

p ‘__.,.xrr\f.: <

95,7

m<=40 m>40

Fig. 4. Age of the mother: non-obese vs. obese population

Table 7. Level of education in obese/ non-obese subgroup

BMI Primary High school University degree
(kg/m?) school
>30 42 53
<30 134 230 305
p (primary vs. p (primary vs.
high) = 0.049 university) = 0.010

Finally, thelevel of education analysis revealed that
there wasa correlation between lower level of educa-
tion and obesity appearance (Table 7).

The statistical significance increasedwiththe higher le-
vel of education (p=0.049) when we compared obesity
presence in women with completed primary school with
those with completed secondary school; but p fell to
p=0.01 when we compared the first subgroup with those

level of education

NON-OBESE POPULATION OBESE POPULATION

= primary school  ® high school univerity degree

Fig. 5a. Level of education: non-obese vs. obese population

level of education

16%
30% 34% 32% pa%

20%

primary school high school university degree

non obese populatipn

Fig. 5b. Level of education: non-obese vs. obese population

obese popuaiton

with university degree. As shown in Figure 5, 30% among
obese patients had the lowest level of education vs.
20% in non-obese population. Atthe same time, patients
with university degree were outnumbered in population-
obese population (46%)vs. obese-ones(38%).

Discussion

The first trimester obesity is tightly associatedwith the
presence of chronic hypertension. The latter is almost
4-fold more frequently observed in obese than in non-
obese population. This finding is consistent with some
other authors’ work [19], and implicate the pre-existence
of a metabolic syndrome. Smoking also shows a co-
nnection with obesity being twice more present in obe-
se population. Coexistence of smoking and obesity
might be interpreted as an oral addiction problem. Not
family income [19], but rather patient’s level of education
is in negative correlationwith BMI: patients with lower
education level had a greater possibility of being obese.
On contrary, advanced maternal age and pluriparity are
risk factors for being obese, which might be connected
with woman’s motivation of staying fit, her less physical
activity during ageing, or presence of some medical
issues as time goes.

On the other hand, nationality in terms of having local
culture toward eating habits did not show association
with the first trimester obesity. Interestingly, even when
there was ashort interval between two consecutive preg-
nancies, obesity did not appear more frequently in this
subgroup of patients.



First trimester obesity

13

Conclusion

The first trimester obesity shows association with some
maternal characteristics, which puts into light that formal
education of women as well as informal teaching them
about responsibility to their own health, childbirth con-
trol, and building up their confidence and self-esteem
can be a good starting point in fighting obesity.

Conflict of interest statement. None declared.
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CORRELATION OF FLNA GENE EXPRESSION WITH MAJOR CLINICOPATHOLOGICAL

PARAMETERS IN COLON CANCER

KOPEJIAIIMJA IIOMEI'Y FLNA TEHCKATA EKCIIPECUAJA 1 MAJOPHUTE KJIMHUYKO
HATOJIOIIKU MTAPAMETPU KAJ KAPLHIMHOM HA KOJIOH
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Abstract

The distinction of the genetic landscape in the malign-
nant cells of colorectal cancer may contribute to closer
determination of the progression, treatment and prog-
nosis of this heterogeneous group of neoplastic diseases.
The aim of this study was to examine the possible asso-
ciation between the expression of FLNA gene and the
basic clinicopathologicalparameters found in such patients.
The study included 116 patients with verified colorec-
tal cancer and signed consent for inclusion. Detailed
clinicopathological data was gathered including location
of the tumor (proximal, distal colon and rectum) and
differentiation grade. RNA was extracted from the cancer
tissue and normal surrounding mucosa of each patient.
Gene expression levels were determined by reverse
transcription and quantitative real-time amplification
(gRT-PCR). The statistical differences were analyzed
using Mann-Whitney-Utest, Kruskal-Wallistest, Fisher's
exact test, the multivariate Logistic regression analysis
and Wald's test.

In terms of location, FLNA gene expression was higher
in tumors located proximally and reduced in tumors
located in the distal parts of the colon and rectum.
Furthermore, FLNA expression was found to be inver-
sely correlated with grade, as seen in tumors with
higher grade of differentiation with reduced expression.
The results indicate that the expression of FLNA in pa-
tients is consistent with its tumor-suppressor role and
supports the potential use of this gene as a marker for
diagnostics of colorectal cancer after confirmation on a
larger group of patientsand data validation.

Keywords: colorectal cancer, gene expression, FLNA
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KJICTKH Ha KOJIOPEKTATHUOT KAPIIMHOM, MOXE JIa MPHU-
JIOHece 710 MOOJIMCKO MPeBUyBake Ha Iporpecujara,
TPETMAHOT W MPOTHO3aTa Kaj OBaa XeTeporeHa rpyma
Ha HEeOIUTaCTUYHH 3a00iyBamba.

LenTa Ha oBaa cTy/Mja € ia ce UCIMTa MOYKHATA MTOBP-
3aHOT noMmery ekcnpecujata Ha FLNA renor u 6a3uu-
HUTEC KIIMHUYKO MATOJIOIIKH ITapaMETpu Kaj IMalIMCHTUTE
CO KOJIOPEKTAJICH KapLIMHOM.

Bo crynujata 6ea BrirydeHu 116 mammeHTH co BepH-
(ummpaH KONTOPEKTAIeH KapLUHOM, M MOTIHIIAHA THC-
MEHa COTJIACHOCT 32 YYECTBO BO CTYIH]jaTa.

Bea cobpanu meTamHM KIMHUKOMATONONIKH ITOAATOIH
3a JIOKaIMja Ha TYMOPOT (ITPOKCUMAJICH, JUCTaJeH KO-
JIOH WIHM PEKTYM) M audepeHIujaHnoT ctaauym. Of
KapLUHOMCKOTO TKHBO M OKOJHATa 3/IpaBa MyKO3a Ha
CEKO] MAIMeHT BKYUYEH BO CTyIHjaTa, Oelle eKCTpaxu-
pana PHK. HuBoTto Ha reHcka excnpecuja Oerie oape-
JICHO CO PeBe3Ha TPAHCKPUIIIIHja U KBAHTUTATHBHA aM-
wmdukanyja Bo peanno Bpeme (¢ RT-PCR).
CraTtucTrukaTa aHajan3a Oerle M3BeIeHa CO COOABETHH
tectoBr; Man Butau ¥ Tect, Kpycka Bamcrep ®umep
TECT, MYJITHBApHjaTHA JIOTHCTHYKA PErpecHoHa aHaI3a
u Bannos TecT.

o omHOC Ha JoKarjata, excripecrjata Ha FLNA renor
Oere MOCHUITHO 3acTalieHa Kaj TMPOKCHMAITHO JIONHpa-
HUTE TYMODH, JOACKA Kaj TUCTATHUTE TYMOPH U TYyMO-
pHTE BO PEKTYMOT Oele 1mociiabo 3acTarneHa.
Excnpecujara Ha FLNA renor Geme o6paTHO KOpemu-
paHa co rpaJandjaTa Ha TyMOPOT, CO HamalieHa eKC-
npecHja Ha TEHOT Kaj TYMOPH CO IOBHMCOK CTEIICH Ha
TG epeHITrjanyja.

Pesynratute ykaxxyBaar jgeka ekcrpecujata Ha FLNA
TeHOT Kaj MAIMEeHTHTe € KOH3MCTEHTHA CO HeroBaTa
TYMOp CYIIPECHBHA yJIOTa, ¥ TOKa)KyBa ITOTEHIIM]ja) Ha
OBOj I'eH KaKo MapKep 3a JMjarHOCTHKAa Ha KOJOPEK-
TaJIeH KapIuHOM.

Kiryuysu 360poBu: KOJIOpEKTaIeH KapiuHOM, TeHCKa
excnpecuja, FLNA
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Introduction

Colorectal cancer (CRC) is the most common malignant
transformation concerning the gastrointestinal tract.
The cancer originates from the epithelial cells located
in the colon or rectum. The etiology of this transfor-
mation is multifactorial including the genetic basis,
environmental factors, inflammatory bowel syndrome
and many other epigenetic factors leading to aseveral-
year process of accumulation of genetic and epigenetic
alterations.

CRC is the third most commonly diagnosed cancer
(17,2/100 000) worldwide, following the lung and
breast cancer. According to data from the Institute of
Public Health of the Republic of North Macedonia, the
estimated mortality rate for colorectal cancer in the
country for 2014 was 21.3 for males and 9.5 for females,
standardized per 100 000 population [1]. The precan-
cerous lesions that lead to almost 95% of colorectal
cancers are the neoplastic polyps - tubular and villous
adenomas. However, it takes 5 to 10 years for develop-
ment of themalignancy.

Studies have emphasized that sporadic colorectal can-
cer is a heterogeneous group of neoplasms that can be
significantly differentiated according to the molecular
profile of the gene disorders. Furthermore, meta-studies
have found that molecular-genetic changes functionally
affect a relatively small number of intracellular pathways
responsible for regulating critical cell processes: divi-
sion, apoptosis, cell invasion of surrounding tissue, cell
motility, and other relevant features for the malignnan-
cy [2]. Since the dominant malignant clone of the tumor
mass contains a unique combination of molecular disor-
ders leading to malfunctionof the cells, this combina-
tion can be determinant at certain point for the biological
characteristics of the neoplasm including the clinical
course, therapeutic response and prognosis.

The FLNA gene is located on chromosome Xq28, and
encodes for the protein filamin A (FLNA), in literature
also referred to as ABP 280 (from actin-binding protein
280). This protein is involved in the reorganization of
the actin cytoskeleton in cells [3]. Abnormal expression
of filamin A, under certain conditions, has been found
in some types of malignant neoplasms, but the levels,
timing, duration, and distribution of the protein product
appear to influence in a stimulating or inhibitory manner
on the cell proliferation [4]. One study published in
February 2015 has detected reduced levels of expression
of FLNA gene in CRCs [5].

Our study was designed to determine the quantitative
expression values of FLNA in pairs of samples from
cancerous tissue and normal mucosa of the colon or
rectum in each individual patient from the study group
and compare these values with the clinical and pa-
thological parameters: anatomic location (proximal colon,
distal colon and rectum), and grade of differentiation
of the tumor. The aim was to determine their statistical

association if found and thereby evaluate the potential
utility of this gene expression as a molecular marker
for diagnostic and other clinical purposes.

Materials and methods

In this observational, prospective study the relevant
clinicopathological data weregathered in a database for
of a group of 116 patients with colorectal adenocarci-
noma. The molecular analysis was performed to
guantitatively determine the levels of FLNA gene
expression in RNA isolates from tissue samples, after
which the correlation with the clinical and pathological
parameters was calculated. Selection of the patients
was performed according to established inclusion criteria
(histopathologically proven colon or rectal adenocarci-
noma, hand-signed patient consent, availability of
appropriate clinical data, etc.). For the RNA extraction,
after resectiontissue fragments of less than 1 gram of
tumorwere takenfrom each patient, and a control tissue
sample of similar size of the non-malignant mucosa at
least 5 cm from the tumor edge. The whole cell RNA
was isolated using the commercial Tri reagent following
Chomczynski and Sacchi protocol [6]. Reverse trans-
cription and complementary DNA synthesis (cDNA)
was performed with the Invitrogen SuperScript® Il
First-Strand Synthesis SuperMix for qRT-PCR Kkit,
according to the manufacturer's instructions. Oligonuc-
leotide primers for PCR amplification of the selected
FLNA region as well as the double labeled TagMan
fluorescent probes were from Thermo Fisher Scientific.
The sequences of the oligonucleotide primers for
amplification are available upon request.
Determination of gene expression was performed by
guantitative reverse transcriptase real-time polymerase
chain reaction (QRT-PCR) using the relative comparison
method. In each sample of tumor and healthy tissue,
the RNA expression of the BACT (B-actin) genewas
simultaneouslydetermined, as a referent gene whose
expression is balanced in almost all cell types. In the
transcript analysis for FLNA, fluorescent dye SYBR
Green (Applied Biosystems) was used. The real-time
fluorescence amplification was performed on the Step
One RT-PCR System (Applied Biosystems) and the data
was processed with Step One (Applied Biosistems)
software. The specificity of the amplification was
checked by post-PCR melting curve analysis (MCA).
The mean of the triplicate valueswas used.

The gene expression values were expressed as horma-
lized to the reference gene. A comparison with a
control sample of healthy tissue was used to determine
the differences in the tumor tissue. The AACt calcu-
lation by Livak et al. [7], as well as Rao et al. [8] was
used. The formulaused to compare how many times
higher or lower was the expression when normalized
to the reference gene and compared to healthy tissue
was: 2" Furthermore, to express the relative
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concentration (RQ) values we used the formula: RQ =
logi, 2. Positive RQ values indicate increased
values for expression relative to healthy tissue, while
negative values indicate decreased expression of the
gene of interest. The unchanged values of RQ or those
of healthy tissue have a value of 1.

Preliminarily, the quantitative values wereanalyzed
with the Shapiro-Wilk test in order to check their
normal distribution.The statistical differences between
gene expression levels of stratified patients’ data were
analyzed using Mann-Whitney-U and Kruskal-Wallis
tests. The gene expression levels were categorized into
the binary categories (high and low) and the associa-
tion of these values with the clinicopathological data

of each patient was calculated by the two-sided Fisher's
exact test. The association of expression values of all
genes was estimated using them ultivariate Logistic
regression analysis and Wald's test.

Results

The analysis of the results of our study showed that
FLNA expression was higher in cancers located in the
proximal colon and reduced in the distal colon and
rectum. The correlation between the expression of FLNA
and the degree of differentiation wasinversely propor-
tional, the values decreasedas the grade increased and
this was statistically highly significant when calculated

Table 1. The expression levels of FLNA gene categorized as decreased and increased in patients with colorectal cancer

FLNA
expression value

Mean Min. value

Max. value

Variance Standard  Frequency of patients

deviation n %

Decreased -0.56 -1.96 0.41
Increased 1.65 0.54 3.80

Total/whole 0.8 -1.96 3.80
group

0.27 0.52 101 87.07
1.08 1.04 15 12.93

0.92 0.96 116 100.00

with different statistical calculations in which the redu-
ced expression of FLNA was clearly associated with
the degree of differentiation. These results support the
tumor-suppressor role of this gene in colorectal car-
cinogenesis.

The patient samples were divided by expression levels
into two groups according to the expression levels: the
first was with decreased and the second with increased
values. The categorization was performed according to
the cut-off value calculated from the standard deviation
of the levels of the whole group of subjects (0.957),
divided by 2. The analysis of FLNA gene expression in
our study showed that values were decreased in 87.07%
of patients, while increased in 12.93%. The distribution
of patients according to the categorized values of gene

HMGARQ logl0

Increased

Decreased
_ J

Fig. 1. Expression levels of FLNA categorized as decreasing
and increasing

Table 2. Comparison of FLNA gene expression levels at two sites of colorectal cancer

Mann-Whitney test

Anatomical Mean value Min. value Max. value Standard (two-sided)

location deviation p
Proximal 0.04 -1.85 3.80 1.13
Distal colon and -0.38 1.96 303 088 0.038
rectum

4 N
G: _ . .
HMGARQ logl0 Distal and expression is shown in Table 1 and Figure 1.
. - A comparison of the expression levels of FLNA gene
X

X

X
o *

]

[ ]
{ Proximal |
\ J

Fig. 2. FLNA gene expression levels at two different sites of
colorectal cancer

relative to the proximal versus distal colon and rectum
is shown in Table 2 and Figure 2.

These analyses have shown that there is a correlation
between the levels of gene expression and the anatomical
location of the cancer or that the expression is statis-
tically significantly higher (p<0,05) in the proximal colon
than in the distal colon and the rectum where it is lower.
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Table 3. Comparison of FLNA gene expression levels with grades of differentiation of the colorectal

cancer G1, G2 and G3

Standard Kruskal-Wallis test
Grade Mean value  Min. value Max. value deviation (two-sided) p
G1 1.87 0.11 3.80 1.25
G2 -0.35 -1.75 3.02 0.67 <0.0001
G3 -1.37 -1.96 -0.33 0.51
4 FLNA RQ log10 2 Discussion
Filamin A is a large cytoskeletal noncontractile protein
G2 that binds to actin and stabilizes the delicate three-
dimensional actin networks by binding them to the cell
* membranes [9]. The actin cytoskeleton is of an essential
importance for the dynamic regulation of the cell
* morphology, cell movement and migration in response
o to the external stimuli. The functions associated with

G1 G3

.
Fig. 3. FLNA gene expression levels with respect to grades of
differentiation of colorectal cancer G1, G2 and G3

The comparison of FLNA gene expression levels with
the histological grades of differentiation of CRC is shown
in relation to each of the three grades (Table 3 and Figure 3).
The expression levels of FLNA gene were analyzed
with respect to the anatomical location of CRC in patients.
According to the results of the statistical analyses, there
is a clear negative correlation between FLNA gene
expression levels and CRC grades of differentiation,
which is statistically highly significant (p <0.01).

To confirm this correlation with respect to grade, the
expression levels of FLNA were divided into two groups:
decreased and increased values, and the standard de-
viation of the values of the whole group of subjects was
also used to categorize the two groupsas shown in Table 4.

Table 4. Association of decreased versus increased levels of
FLNA gene expression with respect to G1, G2, and G3
grades

Expression of FLNA

Fisher’s
Grade rI]Decreas(;c)i ] Increas(()e/ii exact test p
G1 2 1.98 6 40.00 < 0.0001
G2 90 89.11 9 60.00
G3 9 8.91 0 0.00
Total 101 100.00 15 100.00

The analysis has confirmed that FLNA gene expre-
ssion levels decrease with the increasing of the histo-
logical grade. We registered a very high statistical
significance (p<0.0001), using all four types of statistical
comparisons. Thus, we can conclude that the correlation
between FLNA expression and the grade is clear.

the regulation of the cell movement and migrationhave
a potentially direct and indirect role in the process of
metastasis of the malignant cells. The FLNA protein
interacts with and binds to a number of other protein
molecules, and this complex interaction is still not cla-
rified. Furthermore, FLNA participates in the regulation
of cell proliferation and intracellular signal transduction,
which plays an important role in the formation and
development of neoplasms [10,11]. It was found that
in activated cancer cells FLNA gene is overexpressed
together with some oncogenes and growth factors,
such as c-MET [12]. The biological role of this coex-
pression of FLNA and c-MET may have a great signi-
ficance for tumor biology and potentially lead to the
development of new therapeutic approaches for the
treatment of human cancers.

There are not many research studies including the expre-
ssion of FLNA gene and its role in colorectal carcino-
genesis. In a study by Tian et al. [5], the expression of
FLNA gene was determined in 46 tumor and normal
tissue samples from the same patients using three parallel
methods: immunohistochemistry, semiquantitative RT-
PCR and Western blotting, after which levels of ex-
pression were compared in terms of clinical, pathological
and prognostic parameters. The immunohistochemical
results showed that positive expression was detected in
47.83% (22/46) of samples ofcolorectal adenocarcinomas,
of which 26.09% (12/46) with mild positive expression
and 21.74% with strong positive expression (10/46). In
normal colorectal tissue specimens, the positive expression
of filamin A was identified in 91.30% (42/46), of which
low expression was found in 10.87% (5/46) and strong
positive expression in 80.43% (37/46). The expression
was higher in the normal mucosa compared to the can-
cerous specimens, and the difference was statistically
significant (p<0.001). The semiquantitative RT-PCR
method, using GAPDH gene as a reference gene, showed
that FLNAspecific mRNA levels in tumor tissues were
lower than in normal tissues (0.24+0.03 vs. 0.95+0.04),
and the differences between the two groups were
statistically significant (p=0.017). GAPDH was also
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used as an internal reference when quantifying protein-
filamin A by Western-blotting. Results showed that filamin
A levels in tumor tissues were lower than in normal
tissues (0.15+0.02 vs. 0.76+0.04). The difference between
the two groups was statistically significant (p=0.013).

Conclusion

In conclusion, the results of our study indicate the sig-
nificance of the quantitative change in transcriptional
activity of FLNAgene in colorectal carcinomas, sugges-
ting a potential role in the process of colorectal car-
cinogenesis. Following a larger study and validation,
the expression of this gene could play a role as a
molecular marker in accordance with the existing
clinical and pathological parameters and in order to
facilitate the screening, diagnosing, monitoring and
planning of the individualized therapeutic strategies.
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Abstract

Introduction. Thyroid dysfunction is the second most
common endocrine disorder affecting women of repro-
ductive age. Higher body mass index (BMI>30 kg/m?)
is linked with many endocrine abnormalities, including
thyroid dysfunction. Gestational age at birth (GAB) and
birth weight (BW) are important predictors of neonatal
mortality and morbidity. The objective of this prospective
study was to determine the adverse neonatal outcomes
of women [small for gestational age (SGA), intrauteri-
ne growth restriction (IUGR) and others] complicated
with impaired thyroid function and obesity, when
compared with those with normal function.

Methods. Dried blood spot and urine samples were
analyzed for thyroid and iodine status in 358 pregnant
women in any gestational week, without known thyroid
disorders. They gave birth at the University Clinic of
Gynecology and Obstetrics-Skopje. The blood samples
were analyzed with time-resolved fluoroimmunoassay
in Zurich, and UIC was analyzed by mass spectrometry
in Helsinki.

Results. We found a significant positive correlation
between total thyroxine (TT4) and GAB (p=0.045) and
UIE and mother age (p=0.007), but a significant nega-
tive correlation between GAB and UIE (p=0.051), GAB
and mother’s age (p=0.01), GAB and BMI (p=0.02).
There was an inverse correlation between BW and ma-
ternal age (Pst=-0.0641, P=0.010) and between BW
and maternal TT4 (Bst=-3.3640, P=0.0016). We found
a positive correlation between BW and maternal BMI
(Bst=21.847, P = 0.006).

Conclusion. Overweight, obese and older women are
at increased risk of thyroid dysfunction during preg-
nancy considered as high-risk pregnancies for adverse

Correspondence to: Maja Avramovska, Clinical Hospital “Dr.
Trifun Panovski” - Bitola; ,Partizanska“ nn, 7000 Bitola, R. N.
Macedonia, Phone: +389 77 945 407; E-mail: dr.avramovska@gmail.com

neonatal outcomes. We can use maternal TT4, BMI and
age for predicting the BW.

Keywords: obesity, thyroid status, small for gestational
age (SGA), intrauterine grow restriction (IUGR),
neonatal outcome

Ancrpakr

Bosen. Tuponanarta auchyHKIMja € BTOPOTO HAJYECTO
SHJIOKPUHO HapylllyBame, Koe I'M 3adaka KeHUTE BO
penponykmuBHa Bospact. Iosucoknor BMI (330 kr/v?)
€ TOBp3aH CO MHOTY EHIOKPHHU aOHOPMaJHOCTH,
BKJIYYHMTEITHO W THUpoumHa auchyHkimja. ['ecrammckara
Bo3pact nipu parame (GAB) u poaumHaTa TeXUHA ce
BOXHH MPEIUKTOPHA 32 HEOHATAIHHOT MOPTAJIHMTET M
MopOumuter. Llenta Ha oBaa MPOCHEKTHBHA CTy/AHW]ja
Oeliie 1a ce yTBPAM €BEHTYaJIHHOT HEMOBOJIEH HEOHATa-
JIeH MCXOJ] Ha JKeHUTe, MaJi 3a recTalucKaTa BO3pacT
(SGA), untpayrepun 3actoj Bo pactot (IUGR) u npy-
'Y KOMIUTUIIMPAHH CITyYad, CO HapymeHa (yHKIMja Ha
THPOMIHATA XKJIe3[a U JeOelnHa, BO criopeada co THe
€O HOpMaJTHA (PYHKIIH]a.

Mertoau. VcyuieHnTe Kanku KpB U NPUMEPOLIUTE Ha
ypuHa Oea aHAIM3HpaHH 332 THPOUJIHWOT W jOJHHOT
craTyc Kaj 358 OpeMeHH >KeHH BO KOja OHJIO TecTalrcKa
Hejesa, 0e3 MO3HATH THPOHIHU HapyllyBama. Tue ce
nopoayja Ha YHHUBEP3UTETCKATa KIMHUKA 32 THHEKOJIO-
ruja u akymepcrBo-Crorje. KpHuTe ipuMeponn Oea
aHAM3UpPaHU co (uryoponMyHoIoNIKa aHamza Bo Lupux,
a ypuHapHaTta jomHa koHmeHTpanuja (UIC) Oemre
aHaJM3UpPaHa CO MacHa CIIEKTPOMETPHja BO XEICHHKH.
Pesyararn. OTKkpuBMe 3Ha4YajHA MTO3UTHBHA KOpETAIlija
mery TT4 u GAB (p=0.045), UIE u BO3pacra Ha Maj-
kata (p=0.007), HO 3HAYyajHa HETaTHBHA KopeJaluja
mery GAB u UIE (p=0.051), GAB u Bo3pacra Ha
majkata (p=0.01), GAB u BMI (p=0.02). Bapujabmure
Ha tupouaHata xuesna T4 (p=0.119) u UIE (p=0.367)
HE CE pa3luKyBaaT 3HA4YajHO Mery MpeIBPEMEHUTE H
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MoBeke npeaBpeMenuTe 6pemenoct, oceeH TSH (p=
0.0394). IToctou nHBep3Ha Kopenauja mery BW u Bo3-
pacra Ha Mmajkarta (Pst=-0.0641, P=0.010) u mery BW
n Majunauot TT4 (Bst=-3.3640, P=0.0016). HajnoBme
MO3UTHBHA Kopenauuja Mery BW n majunnnor BMI
(pst=21.847, P=0.006).

3axuyuok. JKeHute co mpekyMepHa TelleCHa TeXHHa
u 00€3HHTE, CE CO 3TOJEMEH PU3UK O THUPOHIHA JHC-
¢yHKIHja 32 BpeMe Ha OpeMeHOCTa, KaKo U ITOCTapUTe
XKCEHH, U 3aToa Tpeba Ja ce CMeTaaT Kako BUCOKOPH-
3UYHM OpEMEHOCTH CO HEMOBOJIHH AKYIIEPCKU HCXOMIH.
Moxeme na ru kopuctume TT4, BMI u Bo3pacTta Ha
MajKaTa Kako MPEeJUKTOPH 3a POJMIHATA TeKHUHA.

Kuyunu 360poBu: neGenuHa, THPOUCH CTaTyC, MaJn
3a recranuckata Boszpact (CI'A), HHTpayTEepUH 3aCTOj
BO pactoT (MYI'P), HeoHaTaseH ucxoxn

Introduction

Thyroid hormones and their most important component,
iodine are essential for fetal growth and development
and play a vital role in the early growth and develop-
ment of most organs, especially the brain [1,2]. Thyroid
dysfunction is the second most common endocrine
disorder affecting women of reproductive age. The recent
studies have found an association between impaired
maternal thyroid status and pregnancy outcome, but
only few studies have studied the correlation between
body mass index (BMI) and maternal thyroid dysfunction.
Higher BMI (>30 kg/m?), according to the World
Health Organization (WHO) [3], or obesity, especially
central obesity, is linked to many endocrine abnormal-
lities, including thyroid dysfunction. This is not un-
common, because triiodothyronine (T3) regulates the
energy metabolism and thermogenesis, playing a key
role in glucose and lipid metabolism as well as the
fatty acids oxidation [4].

Fat cells produce leptin and are considered as an active
endocrine organ. Leptin physiologically regulates energy
homeostasis by informing the central nervous system
about adipose tissue reserves and is also an important
neuroendocrine regulator of the hypothalamic-pituitary-
thyroid axis [5]. Evidence suggests that slight variations
in thyroid function contribute to the development of
regional obesity and the tendency to gain weight, al-
though this has not been confirmed by all studies [4,5].
Gestational age at birth and birth weight are important
predictors of neonatal mortality and morbidity and
evidence showed an increased risk of preterm birth in
relation to maternal hyperthyroidism and hypothyroidism
[6]. Some studies reported an increased risk of low-
birth weight or small-for-gestational age (SGA) in
mothers with hypothyroidism [7,8], while others found
no association [6,9].

SGA is defined as weight below the 10th percentile or
2 standard deviation (SD) for the gestational age [10].
The term intrauterine growth restriction (IUGR) is used
to describe a fetus that cannot reach its growth potential
due to placental insufficiency. Preterm delivery was
defined as delivery before 37 completed gestational
weeks. Low Apgar score was considered if Apgar score
at 1% and 5™ min was less than 7.

The objective of this prospective study was to deter-
mine the adverse neonatal outcomes of women (SGA,
IUGR and others) complicated with impaired thyroid
function and obesity, when compared with those with
normal function and to find the predictive impact of
maternal demographic characteristics and thyroid para-
meters on neonatal outcome.

Material and methods
Studied population

This prospective study conducted in the period from
April to July 2017 included 358 healthy pregnant wo-
men in any gestational week, without known thyroid
disorders (mean age 30.15+5.26 years) who gave birth
at the University Clinic of Gynecology and Obstetrics
- Skopje.

Inclusion criteria

Inclusion criteria were singleton pregnancy in any
gestational age without previous history of thyroid
disease of the mother or treatment with thyroid drugs.

Exclusion criteria

The study did not include: mothers who smoke ciga-
rettes, mothers with any chronic diseases, especially
diabetes mellitus or hypertension, and any fetal ano-
maly diagnosed with amniocenteses or ultrasound.

Ethical Approval and informed consent

This study was approved by the Ethics Committee of
the Faculty of Medicine in Skopje, Ss. Cyril and
Methodius University in Skopje and an informed
consent was obtained from all individual participants
included in the study.

A sample of 2 mL (milliliter) of urine and five drops
of heparinized blood of 5 uL (microliter) was taken
from each participant and applied to a special type of
filter paper. The samples were dried for 24 hours at
room temperature and then they were frozen at -20° C,
until sending them to the Department of Health Sciences
and Technology in Zurich (Departement Gesundheitswi-
ssenschaften und Technologie-ETH Zirich). TSH and TT4
were analyzed with time-resolved fluoroimmunoassay
with GSP 2021-0010; PerkinElmer, Turku, Finland [10].
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Urine iodine concentration (IUC) in urine samples was
analyzed by mass spectrometry (MS) using Agilent 7800
ICP-MS system, with the Pinell-modified Sandell
Kolthoff method, at the National Institute for Health
and Welfare (THL) in Helsinki (ICP) [11].

The data about maternal age, parity, obstetric history,
gestational age at the time of birth as well as the way
of birth were noted from the medical history. Birth
weight and length were measured by the midwife atten-
ding the birth, while condition of the newborn after de-
livery and Apgar score was given by the neonatologist.

Statistical analysis

Data analyses were performed using MedCalc Statis-
tical Software, version 19.1.3 (MedCalc Software bv,
Ostend, Belgium). The results are presented as meant
SD, median and percentages (%). Bivariate Pearson’s
(parametric test) or Spearman’s (non-parametric test)

were used to measure the strength and direction of
variables relationships. The comparison of pregnancy
outcomes between the normal and abnormal groups
was analyzed by Student’s t test with equal or unequal
variances. A p value of <0.05 was considered statistic-
cally significant. Multiple regression analysis was used
to show predictable values of independent variables
(age, BMI, TT4 and TSH) on the dependent variable BW.

Results
Demographic and clinical characteristics

The maternal demographic characteristics (Body Mass
Index) and nationality, maternal thyroid function values
(TSH, TT4, Tg and UIC), gestational week on birth, mode
of delivery, birth characteristics and other essential
data are shown in Table 1.

Table 1. Demographic, clinical and other characteristics of neonatal outcome

Normal thyroid

Impaired thyroid

status n = 220 status n = 139 Range P
Maternal age 28.96 +5.22 29.75+6.04 14 -52 0.189
(years)
BMI (kg/cm?) 26.7+4.61 27.71 +5.00 17 -47 0.081
Nationality 0.744
- Macedonian 130 (59.09%) 74 (53.23%) 0.275
- Albanian 61 (27.72%) 51 (36.69%) 0.074
- Gipsy 28 (12.72%) 12 (8.63%) 0.231
Gestational week at 38.46 +2.30 38.38 +2.89 20 -42 0.798
birth
Mode of delivery
- Spontaneous, 127 (57.72%) 67 (48.20%) 0.078
eutocic
- Emergency 23 (10.45%) 11 (7.91%) 0.424
Cesarean Section
- Dystocic Cesarean 28 (12.72%) 13 (9.35%) 0.329
Section
Preterm
Yes 26 (11.81%) 15 (10.79%) 0.766
No 194 (88.18%) 124 (89.20%)
Birth weight (g) 3093.47 £ 523.09 3184.14 + 619.16 555 - 4470 0.153
Birth weight categories 0.289
SGA/IUGR 9 (4.09%) 3 (2.15%) 0.319
Sex
- male 122 (55.45%) 62 (44.60%) 0.045
- female 98 (44.54%) 77 (55.39%)
Apgar score (1 min) 5-9
<5 7 (3.18%) 8 (5.75%) 0.599
>5 213 (96.81%) 131 (94.24%)
Apgar score (5 min) 4-10
<5 5 (2.27%) 2 (1.43%) 0.575
>5 215 (97.72%) 137 (98.56%)
Thyroid function values
TSH (mU/L) 0.555+ 0.293 0.515 - 0.400 0.1-3.7 0.282
TT4 (nmol/L) 118.33+23.51 80.956 + 19.935 46.2 - 195.2 <0.0001
Tg (Dg/L) 11.40 + 7.645 11.909 + 10.823 0.141 - 80.241 0.634
lodine status
UIC (ug/L) 261.83 + 683.31 198.759+ 121.687 13.5-558.120 0.183

The results are expressed as mean + SD (standard deviation), mean and n (%), number (percent); BMI, body mass
index; LBW, Low Birth Weight; IUGR, Intrauterine Growth Restriction; UIC, Urinary lodine Concentration; P, value

of significance
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According to the guideline of the American Thyroid
Association (ATA) for the diagnosis and management
of thyroid disease during pregnancy and postpartum
(13) the reference values for TSH and FT4 range from
0.1 to 3.7 mIU/L and 65/97.5-165-247.5 nmol/L, res-
pectively. We compared our TSH and TT4 results in
accordance with ATA reference, and we made two
groups of participants (those with normal thyroid pa-
rameters-Group 1) and Group 2 with impaired thyroid
function (participants with different levels from the
reference ranges).

The mothers with normal thyroid status were of Mace-
donian nationality predominantly with lower BMI and
lower age compared to the second group. The number
of preterm births was greater in the group with normal
thyroid status. All mentioned and the other results pre-
sented in Table 1 did not significantly differ between the
two groups. We found a statistical significance only in
the sex and TT4 of the neonate.

T — test for independent samples

Thyroid variables T4 (p=0.119) and UIE (p=0.367) did
not differ significantly between premature and very
premature pregnancies, except for TSH (p=0.0367).
Box plots of the mean and the results for 95% Con-
fidence Interval (CI) of the mean, range, median, and
the 25" and 75th percentiles for both subgroups [Spon-
taneous premature pregnancies (SPP) and Spontaneous
very premature pregnancies (SVPP) are shown in Figure 1.
The mean TSH of the SVPP (0.358+0.254 mU/L) was
higher than the mean SPP (0.545+£0.294 mU/L). The
results from the unpaired t-test (for equal variances
and unequal sample size): Test statistic t (d), Differen-
ce, P-value and F-test (that determines the equality of
the variances) are shown in Figure 1, too.

There was a high statistical significance (P = 0.0394)

TSH [mU/L]
1.4F E

12

0.358+0.254 0.545+0.294

1.0

0.8
0.6 T 1
0.4 \ / > <,'
0.2
0.0E I
SVP pregnancies SP pregnancies
B Mean IRzmuc 75t percentile
€ P _
E'— Median
— Nt )
—1= 95% CI for the mean 25 percentile
BO Outside values
Test statistic t (d) = 2.165 Difference = 0.1877
Two-tailed probability P = 0.0394; Ftest = 0.547
TSH, thyroid stimulating hormone;
SVP, spontaneous very premature; SP, spontaneous premature.

Fig. 1. Notched Box-and-Whisker diagram of SVP and SP pregnancies
according to TSH values (independent samples t- test)

between TSH values among SVP and SP pregnancies.
Bivariate Pearson or Spearman correlation
Appropriate correlation coefficients [(Pearson's (r) or
Spearman rho (p)] as measure of the strength for linear

relationship according to distribution of the variables
are shown in Table 2.

Table 2. Bivariate correlation between thyroid and clinical parameters

Mother age BMI GAB
TSH r=-0.249 r=-0.107 r =0.286
p =0.1166 p =0.506 p =0.092
TT4 r =-0.004 r=-0.206 r=0.314
p=0.979 p=0.071 p = 0.045
UIE r=0.413 r=0.183 r=-0.373
p =0.007 p =0.252 p =0.051
GAB r=-0.395 r=-0.359 /
p=0.01 p=0.02 /

Baby Apgar 5 SGA IUGR
weight min
r =0.286 r=0.162 r=-0.075 r=0.146
p =0.069 p=0.311 p =0.642 p =0.363
r=0.265 r=0.198 p=0.178 p=-0.175
p =0.094 p=0.214 p =0.264 p=0.272
r =0.265 r=-0.247 p=0.214 p =0.096
p =0.094 p =0.119 p=0.178 p =0.552
r=0.592 r=0.238 p=0.198 p=0.287
p< 0.0001 p=0.134 p=0.214 p =0.068

BMI, body mass index; GAB, gestational age on birth; SGA, small-for-gestational age; IUGR, intrauterine growth
restriction; TSH, thyroid stimulating hormone; TT4, total thyroxine; UIE, urinary iodine excretion

The positive value of product-moment correlation coeffi-
cient (r, p) as the measure of the strength of linear de-
pendence between two variables indicated a significant
positive correlation between T4 and GAB (r=0.314, p
=0.045), UIE and mother’s age (r=0.413, p=0.007) and
between GAB and baby weight (p<0.0001). A signify-
cant negative correlation was found between GAB

and UIE (r=-0.373, p=0.051), GAB and mother’s age
(r=-0.395, p=0.01) and GAB and BMI (r=-0.359, p=0.02).

Multiple regression analysis

Assessments [standardized coefficient  (Pst), standard
error of Pst (Std. Error), t, and p-value] of the depen-
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dent predictor "baby weight" or determinants (age, BMI,
TT4, and TSH) for prognosis of the birth weight in group
with impaired thyroid status after backward multiple

regression analysis and the results from Analysis of
Variance (F-ratio, degrees of freedom and significance
level) are shown in Table 3.

Table 3. Multiple backward regression analysis in mothers with impaired thyroid status

Multiple regression (backward)

Sample size 139

Enter variable if P < 0.05, Remove variable if P > 0.5

Dependent Y Baby weight

Coefficient of determination R? 0.06690

Multiple correlation coefficient 0.2587

Regression equation

Independent variables Pst coefficient Std. Error t P

Age -0.06401 0.02484 -2.577 0.010

BMI 21.847 6.3473 3.442 0.006

TT4 -3.3640 1.0600 -3.174 0.0016

TSH 98.2086 88.4056 1.111 0.2674

Variables thyroglobulin and urinary iodine excretion were not included in model

Analysis of Variance F -ratio Significance level DF Residual
6.13 P =0.0001 2 136

PBst, beta standardize; Std. error, standard error of the Bst, DF, Degrees of freedom; BMI, body mass index; TT4, total

thyroxine; TSH, thyroid stimulating hormone

There was an inverse correlation (negative Pst coeffi-
cient, Bst=-0.0641) between birth weight and maternal
age (P=0.010) and inverse correlation (Bst=-3.3640)
between birth weight and maternal TT4 (P=0.0016).
We found a positive correlation (positive Bst=21.847)
between birth weight and maternal BMI (P=0.006). The
correlation between birth weight and maternal TSH was
positive, but not statistically significant (P=0.2674).
The multiple correlation coefficient (0.2587) is a
measure of how well a given variable (baby weight)
can be predicted using linear function of a set of other
variables (BMI, age and TT4). Only 25.87% from birth
weight changes was dependent on BMI, age and TT4
as the predictors. The remaining from the total variabi-
lity between them were not explained (74.13% of baby
weight were dependent on other factors, which were
not covered with the regression model).

The predictive impact of maternal demographic charac-
teristics and thyroid parameters in predicting of birth
weight were statistically significant (TT4, P=0.0016;
BMI, P=0.006 and age, P=0.0100).

Discussion

In our study, similar to that of Ajmani SN et al. [14],
women with impaired thyroid function had higher
maternal age (29.75+6.04 vs. 28.96+5.22) compared to
women in the normal group. Hence, the increased ma-
ternal age was associated with a higher incidence of
thyroid dysfunction. The increase in prevalence of
thyroid dysfunction in the older age group is due to
current trend of becoming pregnant in older age.

Mannisto et al. [15] in their study found that maternal
BMI was related to thyroid function: obese pregnant
women had higher serum concentrations of TSH and
TT4, which is consistent with the results of our study,

in which we found a significant negative correlation bet-
ween gestational age at birth (GAB) and BMI (r=0.359,
p=0.02). Patients with higher BMI delivered earlier
and that is connected to a lower birth weight.
According to the multiple regression results in our
study we could predict the birth weight by maternal
demographic characteristics and thyroid parameters
such as TT4, BMI and age. We found an inverse co-
rrelation of birth weight with maternal age and TT4,
and a positive correlation between birth weight and
maternal BMI. The results presented by Brynhildsen et
al. [16] suggested that BMI can explain trends in in-
fants’ weight, which is agreement with the results ob-
tained in our study. Gois et al. [17] in a regression
analysis predicted the risk of low birth weight in advan-
ced maternal age. They found Bst=1.8 for mothers which
age was > 40 years.

This study has the following limitations. We have not
taken into consideration the TPO Ab (Thyroid Peroxida-
se antibodies) as a possible factor of mother’s impaired
thyroid status. Also, missed deliveries outside the Univer-
sity Clinic of Gynecology and Obstetrics in Skopje
reduced the accuracy of the statistical model further.
Thirdly, the neonatal cord blood TSH levels were not
examined, which can be done in further studies.

Conclusion

Based on the results of previous studies, and alongside
with the results of our study, we can conclude that
overweight and obese women are at an increased risk
of thyroid dysfunction during pregnancy, as well as
older women, and thus these should be considered as
high risk pregnancies for adverse neonatal outcomes.
We can use maternal TT4, BMI and age for predicting
the birth weight.
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Abstract

Introduction. Reactants of the acute phase like ESR
and CRP indirectly reflect synovitis, but at the same time
they are sensitive tools which enable objectivization and
measurement of immune-mediated inflammatory respon-
se in RA. Simultaneous testing especially of ESR, CRP
and RF (that are reversible measures of inflammation) to-
gether with clinical variables of inflammatorysynovitis
are recommended for evaluation of disease activity.
Aim. Evaluation of the activity of rheumatoid arthritis
(RA) with the reactants of the acute phase-erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP)
and rheumatoid factor (RF) and their assessment as
prognostic markers for disease activity in patients with
early RA treated with methotrexate.

Methods. This study included 35 patients (pts) with early
RA, while 35 pts were in the healthy control group. Pts
were treated with methotrexate at an average dose of
10mg once weekly. For clinical evaluation of disease
activity at certain time intervals (O time, after 6, 9 and 12
months) we analyzed ESR, CRP and RF in every patient.
Results. RA was evaluated following the dynamics of
changes of the mean values of ESR, CRP and RF.
Statistical analysis showed statistically significant diffe-
rences among mean values of ESR in the four time
intervals (p=0.00002). In regard of CRP there were
statistically significant differences among mean values
in all four time intervals (p=0.0428) (standard deviations
were with great variations). There were no statistically
significant differences of RF in the four time intervals
(p=0.573). We found high values of CRP and RF in
most of the patients.

Conclusion. In spite of the therapy with methotrexate,
disease progression continues especially in patients with
elevated values of ESR, CRP and RF, which are shown
as predictors for aggressive course of disease. This enables

Correspondence to: Dejan  Spasovski, University Clinic for
Rheumatology, University Clinical Center-Mother Therese, Vodnjanska
17, 1000 Skopje, R. N. Macedonia; Phone: +389023147668; E-mail:
sdejan36@yahoo.com

selection of high-risk groups of patients for aggressive
course of disease and point the need for early and agg-
ressive treatment.

Keywords: rheumatoid arthritis, reactants of the acute
phase, rheumatoid factor.

Ancrpakr

BoBea. Peaktanute Ha akytHata ¢asza, kako ECPu
[PII, uHOupekTHO TO OApa3yBaaT CUHOBUTUCOT, HO
HUCTOBPEMCHO C€ M CEH3UTHBHHMAJIATKH 332 O0jeKTHBH-
3Upame Ha UMEPU UMYHOJIONIKO-METUHPAHUOT MH(pIIa-
MaTtopeH oarosop kaj PA. Ce nperopadyBaar cumyJira-
HU Tectupama, ocobeHona CE, IIPII u P®, koumro
MPETCTaByBaaT PEBEP3UOMITHN MapKepu Ha MHQIIaMa-
1yjaTa co KJIMHUYKUTE Bapujabiy Ha MH(IAMATOPHUOT
CHHOBHTHC,CO IITO MOXKE Ja C€ MPOLEHH aKTHBHOCTA
Ha Ooecra.

Hen. Epanyanuja Ha akTUBHOCTa Ha PEBMATOUIHHOT
aprputuc (PA) co peakraHTuTe Ha akyTHaTa (Qasza-
epuTporuTHa cequMenTaiicka para (ECP), 1l-peak-
tuBeH niporenH (LPIT) upeBmatonnen daxtop (PD)u
HUBHA IPOICHA KaKO MPOTHOCTUYKH MapKepH 3a MUCXO-
JIOT Ha OoJiecTa Kaj malueHTH co paH PA, ekyBaHH co
METOTPEKCaT.

Mertoau. IIpocneneaun O6ea 35 mamueHTH co paH PA,
Kako ¥ 35 manueHTH, KaKOKOHTPOJHA 3/ApaBa Tpyla.
[NanmenTrTe Oea JeKyBaHM CO METOTPEKCAT CO CpemHa
nmozaon 10 mr,egHam ceqMUYHO. 3a KIMHAYKATA TIPO-
IIeHKa Ha aKTUBHOCT Ha 0oJiecta, BOOJpEIeHH BpeMEH-
cku uHTepBamu (Bo 0-Bpeme, mo 6,9,12 mecenu), kaj
CEeKO] MOeIMHEYCH MAIUeHT O] Tpyrara Oele aHam-
supan ECP, [[PTIu P®.

PesynTaru. PA Geie eBanynpaH cienejku ja JMHAMH-
KaTra Ha MpOMEHHWTeHa cpeaHuTe Bpeanoctu Ha ECP,
IIPIIu P®. CratncTrukaTta aHajm3a ITOKaka CTaTHCTHY-
KU 3HAYQjHA Pa3NUKH Mey CpPeTHHUTE BPEAHOCTH Ha
ECP Bo uernpure Bpemencku natepsanu (p=0,00002).
Bo mornen na L[PII mocroeja CTaTUCTUYKKA CHUTHHU(H-
KaHTHU Pa3IUKH Mely CPeJHUTE BPSIHOCTH BO CHTE He-
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THpK BpeMeHckr uHTepBaiu (P=0,0428) (cTanmapaHuTe
neBujaiuu Oea co roneMu Bapujanmu). He mocroeja
CTaTHUCTUYKH 3HAYAJHU Pa3IUKU Mey CPESIHUTE BPE-
HoCTH Ha PD BO ueTHpHUTE BpeMEHCKH MHTEpBau (pP=
0,573). Kaj noronem 6poj o manueHTiTe 6ea perucTpu-
panu BUcoku BpenHocTd Ha PO u [PI1

3akay4ok. [Iporpecujata Ha Gonecta IpPOAOIKYBa, U
MOKpaj TepamnujaTa co METOTpPEKcaT, OCOOCHO Kaj Ia-
LUEHTHUTE CO BUCOKHU BpeaHoctu Ha ECP, PO u LIPII,
KOU Ce MOKa)kaa KaKo MPEIUKTOPH 3a arpecuBEeH TeK
Ha OosecTa. Tue OBO3MOXKYBaaT CENEKTUPAKEHA BUCO-
KOPU3WYHH I'PYIIM 32 arpecHBeH TeK Ha OoJiecta U yka-
XyBaaT Ha oTpedaTa oJ] paHO U arpeCUBHO JCKYBabC.

Kiyunn 3060opoBu: PeBmaTonzieH apTpHTHC, peaKTaHTH
Ha aKyTHa (asa, peBMaTouieH (hakTop

Introduction

RA is a chronic systemic inflammatory disease with
mainly joint manifestation. In the disease course every
synovial joint could be affected, but the most affected
are small hand joints. Chronic synovitis is usually the
reason for irreversible destructive changes of the joint
cartilage and subchondral bone [1-7]. Reactants of the
acute phase like ESR and CRP indirectly reflect syno-
vitis, but at the same time they are sensitive tools which
enable objectivization and measurement of immune-
mediated inflammatory response in RA. Simultaneous
testing especially of ESR, CRP and RF (that are rever-
sible measures of inflammation) together with clinical
variables of inflammatorysynovitis are recommended
for evaluation of disease activity. Considering the chan-
geable course of the disease, for credible evaluation of
RA the most appropriate are serial measurements of ESR
and CRP (timely integrated) [8]. Reports from studies are
paradoxical in terms of joint damage and inflammatory
synovitis expressed with the reactants of the acute pha-
se. Although there is a correlation between radiographic
progression and the reactants of the acute phase, some
studies showed that progression of the erosion continues
despite suppression of the joint inflammation [9].

From laboratory tests anemia and thrombocytopenia
also reflect the inflammation in RA. Rheumatoid factor
(IgM-RF) is a serological indicator included in ARA
criteria for RA and represents anti-immunoglobulin anti-
body that directly acts on Fc fragment of immuno-
globulin G. RF is detected in 75-80% of patients. High
titer of RF is associated with a foudroyant course of
the disease. Clinically, high activity in the beginning
of the disease and positive RF after one year of treat-
ment with drugs that slow down disease course-SAARD
are the best predictors for bad prognosis, especially in
patients with early RA. However, from clinical point
of view, one could not predict the disease outcome in
individual patients with early RA [10].

Aim

The aim of this study was to evaluate the activity of
RA with radiographic assessment of hand joints, reactants
of the acute phase (ESR, CRP) and rheumatoid factor
(RF). They were analyzed as prognostic markers for
disease outcome in patients with RA, treated with
methotrexsate.

Material and methods

The disease diagnosis in patients included in the study
wasmade upon the revised diagnostic criteria for cla-
ssification of RA proposed in 1987 by the American
Association for Rheumatism (ARA).

In order to be includedin the RA group the patient had
tosatisfy at least 4 of the proposed 7 criteria. The crite-
ria from 1 to 4 should be present at least 6 weeks.

The study included 35 pts (28 women, 7 men) with RA
and 35 pts (18 women, 17 men) as a healthy control
group. The mean age in the group with RA was 56.68
years (+6.79) (40-65years), while in the healthy control
group the mean age was 46.2 years (+12.49) (9-65).
The mean disease duration from the beginning, expre-
ssed in months was 43.97 (+45.23 months), in the in-
terval (6-168 months). Examinations were made in
several time points-in 0 time, 6, 9 and 12 months. For
the first time immunomodulatory therapy with metho-
trexate was indicated (average dose of 10mg once week-
ly), in addition tothe non-steroidal antirheumatic therapy.
None of the patients included in the study had pre-
vious or actual history of the disease.

Clinical evaluation of the disease activity

Clinical evaluation was made by a subspecialist in the
field of medicine. Disease activity was evaluated using
DAS 28 index (Disease Activity Score (DAS 28)). The
Index uses mathematical formula to obtain unique com-
posite quantitative score, which consists of palpatory
pain joints (maximal number 28), swollen joints (maxi-
mal number 28), Westergren ESR and patient’s global
assessment for disease activity (0-100 mm Visual Analo-
gue Scale-VAS), as well as morning stiffness (minutes).
DAS 28 index ranges between 0-10, and the score <3.2
qualifies the disease as low active.

Inclusion criteria:
The study included patients with RA, aged 18-65 years,
newly diagnosed and untreated for RA.

Exclusion criteria:

The study did not include all patients with diseases or

conditions that could directly or indirectly affect the

results, such as:

1. Pts with previous history of diseases of spleen,
thyroid gland, liver, kidney, hematological, cardio-
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vascular, neurological, lung disorders, autoimmu-
ne diseases, aged <18 years.

2. Pts with diabetes, acute infections, malignant di-
seases, febrile conditions.

3. Pts with uric arthritis, urine infections, SLE, mixed
connective tissue disease, vasculitis.

4. Pts with history of blood transfusion, as well as
overweight.

5. 5.Pts that at 0-time were detected with hypergly-
cemia, or elevated degradation products like serum
and urine creatinine, serum urea, arterial hyper-
tension, CBC disorder and enzymes disorder.

All participants voluntarily participated in the study,

so the ethical criteria for realization of this study were

fulfilled.

Laboratory evaluation

For clinical evaluation of the disease it was necessary
to take into account the following laboratory variables:
complete blood count (CBC), differential blood count,
reactants of the acute phase, ACPA antibodies, C-reac-
tive protein (CRP), rheumatoid factor (RF), erythrocyte
sedimentation rate (ESR), alkaline phosphatase (AP),
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), creatine kinase (CK), lactate dehydroge-
nase (LDH), serum urea and creatinine.

CRP was determined with agglutination test (Latex
CRP test) (BioSystem S.A. reagent&instruments Costa
Brava 30, Barcelona (Spain). Reference values <6 mg/L
CRP in serum.

RF was determined with agglutination test (Latex CRP
test) (BioSystem S.A. reagent&instruments Costa Brava
30, Barcelona (Spain). Reference values <30 IU/ml RF
in serum.

Westegren method was used as a quantitative method
for determination of ESR, and normal values for men
were 7-8 mm, and for women 11-16 mm.

ACPA antibodies weredetermined by the manufacturer
DIA-STAT™Anti-CCP (Axis-Shield Diagnostics). The
test is semi-quantitative/qualitative ELISA test, based
on detection of 1gG autoantibodies in human serum or
plasma, directed towards synthetic cyclic citrullinated
peptides (CCP) that comprise modified arginine residues.
Calculation and interpretation of the results for quan-
titative protocol is estimated from the absorbent value
(optic density) from positive and negative control, as
well as for every sample.

Absorbent value Interpretation of the results

<0.95 negative
>0.95<1.0 borderline
From the absorbent value positive

Statistical analysis

Data analysis was made with the statistical package
Statistica, 7.0.

For data processing we used the following statistical
methods: for testing the significance of the differences
among more arithmetic means in the groups (indepen-
dent samples) we used Friedman’s analysis of variance:
for testing the significance of differences between two
arithmetic means (dependent samples) Wilcoxon Matched
Pairs Test was used.P-value between 0.05 and 0.1 was
considered statistically significant.

Results

RA was evaluated following the dynamics of changes
of the mean values of RI score, mean values of ESR,
CRP and RF (Table 1).

1. Wilcoxon matched pairs test showed statistically
significant differences in mean values of ESR in
time intervals between 0 time and 6 months (p=
0.00014); between 0 time and 9 months (p=0.00014);
0 time and 12 months (p=0.00010). Friedman’s
analysis of variance showed statistically significant
differences among mean values of ESR in the four
time intervals-Fry?=19.485 (p=0.00002) (Table 1
and Figure 1).

2. Friedman’s analysis of variance showed that there
were statistically significant differences among
mean values of CRP in the four time intervals - Fr
v?=2.804 (p=0.0428) (standard deviations showed
great variations). Analysis with y2-test showed that
the number of pts in whom values of CRP were
negative increased within the course of time, and
the differences were statistically significant (2=
11.35df = 3 p=0.0099).

3. Friedman’s analysis of variance showed that there
were no statistically significant differences among
the mean values of RF in the four time intervals-
Fr x*=1.017 (p=0.3875) (standard deviations showed
great differences).

Table 1. Radiographic index in patients with RA with mean values of tight joint space,

erosive score and total score

L . Mean values of Mean values Mean values of
Ezz;)”:gri’?fa':‘ RF JU/ml of ESR CRP mg/l
RF< 30JU/ml (neg) (mm/h) CRP< 6 mg/l(neg)
0 time 195.5+289.9 59.9+27.7 26.3+28.8
After 6 months 194.4+366.1 31.6 £16.9 19.0+24.0
After 9 months 89.3+157.9 31.4£17.4 10.6 £11.9
After 12 months 126+311.7 25.0+11.6 13.4+£22.1
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Fig 1. Mean values of sedimentation in patients with RA

Analysis with y2-test showed that the number of pts in

whom values of RF were negative increased within the

course of time, but the differences were not statistically
significant (y2=1.99 df=3 p=0.573).

4. Friedman’s analysis of variance showed that there
were no statistically significant differences among
mean values of hemoglobin Fr (y2x2=1.715; p=
0.1677), mean values of erythrocytes Fr (yx2=0.872;
p=0.4578), mean values of leukocytes Fr(y2= 1.0276;
p=0.4751), among mean values of hematocrit Fr
(x2=1.1028; p=0.3509) in the four time intervals
in the group of RA patients.

Discussion

Results obtained by following the dynamics of chan-
ges of the reactants of the acute phase enabled us to
evaluate disease activity and treatment efficacy from
methotrexate [11-15].

The statistical analysis showed statistically significant
differences among mean values of CRP in all four
time intervals. Distribution of pts according to CRP
values over and bellow 6mg/l showed that the number
of pts in whom values of CRP were negative increased
over time, but, however, some pts had elevated values
of CRP (standard deviations showed great variations).
Decrease in CRP values in the consecutive controls in
the four time intervals confirmed the resultsfrom other
studies for CRP sensitivity in terms of joint inflamma-
tion. The statistical analysis showed that there were no
statistically significant differences among mean values
of RF in the four time intervals (standard deviations sho-
wed great variations). Some patients had enormously
high values of RF. According to the values of RF, pa-
tients were distributed over and bellow 30 JU/ml. The
number of patients in whom values of RF were negati-
ve had increased over time, but the differences were not
statistically significant. In patients with high values of
RF we noticed a greater progression of the joint dama-
ge atcertain time periods of follow-up of RA activity.
The methotrexate therapy achieved clinical suppression
of RA after 6 months sincethe beginning of treatment.

In the consecutive time intervals of follow-up of pa-
tients we could confirm the reports from several studies
that there was a mutual correlation between variables of
inflammation and reactants of the acute phase [16-19].
Many clinical studies have reported that it is very di-
fficult to assess which factors are the most significant
predictors for treatment outcome and that difficulties
are due to the different definitions of disease outcomes
from therapy and examinations of different disease
predictors in different clinical studies. Also, there are
different approaches to RA treatment with DMARD
alone or in combination with several DMARD [20,21].
Studies dealing with disease activity as a predictor in
treatment outcome are inconsistent in their reports.
Some studies consider that inflammatory markers mani-
fested in the beginning of the disease (RA), when therapy
was started, had no predictive significance in the treat-
ment outcome.

On the contrary, recent studies report that positive RF
is a predictor of disease activity and radiographic prog-
ression, i.e. high value of RF is a predictor of consecu-
tive joint damage [22,23]. This wasalso confirmed in
our study.

In one study patients with very early disease and in-
tensive therapy, positive RF in the beginning of the study
proved to be prognostically significant intreatment out-
come [10]. In some studies RF is an indicator for di-
sease severity, while other clinical variables measured
in the beginning of the disease that evaluate disease
activity by counting of inflammatory joints as well as
reactants of the acute phase vary in their influence
inthe latter joint damage [24].

Chronically active disease-RA is a reflection of eleva-
ted values of CRP and ESR [25,26]. The superiority of
CRP in regard to ESR as a predictor for radiographic
progression shows a greater correlation of CRP than of
the number of sensitive joints. Superiority of CRP in
regard to ESR could be explained with better sensitivi-
ty of CRP compared to inflammation. Also, CRP com-
pared to ESR is resistant to the influence of gender, age,
anemia and other serum proteins. The combination of
CRP and ESR has no additive predictive value.

CRP is the best indicator for detectible damage because it
is a direct and sensitive marker that gives a rapid answer
tothe changes of the inflammatory synovitis compared
toESR, which is an indirect marker of inflammation.
CRP more precisely and in shorter time reflects the
changes in disease activity compared to ESR that
registers the changes in RA activity after few weeks.

Conclusion

In spite of the therapy with methotrexate, disease prog-
ression continues especially in patients with elevated
values of ESR, CRP and RF, which are shown to be
predictors of aggressive course of the disease. This
enables selection of high-risk groups of patients for
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aggressive course of disease, and point the need for
early and aggressive treatment.
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Abstract

Introduction. Hydrosalpinx is a common medical
condition encountered among female population with
infertility issues. One or both fallopian tubes can be
filled with a substantial amount of fluid, making them
dilated and dysfunctional, usually as a result of an injury
or infection. Damages of different degrees can be seen
on the mucosal lining, which compromise the processes
of normal fertilization and zygote passage.

Methods. We retrospectively analyzed clinical records
from a period of five years (2013-2017), selecting pa-
tients diagnosed as having unilateral or bilateral hydro-
salpinx. Clinical files were divided by years and according
to the treatment protocol used. Our scope of interest
was focused on patients who were treated surgically,
with different types of laparoscopic interventions. A
total of 74 patients met our criteria for selection.
Results. Two groups were related to conservative la-
paroscopic approaches and one to complete radical sur-
gical treatment, unilateral or bilateral salpingectomy.
Patients in the first group, 9(16.36%), were treated with a
laparoscopically-guided creation of salpingostomy. The
second group comprised patients treated only with bi-
lateral chromopertubation and consisted of 17 (30.91%)
patients. The third, and the most numerous group com-
prised 29(52.7%) patients treated with salpingectomy.
Bilateral salpingectomy was performed in 9(31.03%) and
unilateral in 20(68.97%) patients, showing that majori-
ty of patients were treated with unilateral salpingecto-
my, after intraoperative evaluation of tubal patency of
the contralateral uterine tube.

A total number of 30 patients (54.5%) had successful
pregnancies, which ended up with a desired outcome,
healthy live birth. Procedures for artificial reproduction
and successful pregnancies achieved with IVF were
recorded in 11(36.67%) patients and in the remaining

Correspondence to: Gligor Tofoski, University Clinic for Obstetrics
and Gynecology, 1000 Skopje, R. N. Macedonia; E-mail: gtofoski@yahoo.com

19(63.33%) patients pregnancies were achieved via spon-
taneous conception.

Conclusion. Hydrosalpinx management is mainly in-
fluenced by the local tubal changes evaluated laparo-
scopically and can be surgically treated, either conser-
vative or radical. Conservative approaches lead to fair
chances of spontaneous conception and successful preg-
nancies. An integrated management of hydrosalpinx with
bilateral salpingectomy and postsurgical usage of arti-
ficial reproduction techniques also leads to a substan-
tial cumulative pregnancy rate.

Keywords: hydrosalpinx, surgical approach,
pregnancy rates

AmncrTpakr

BoBen. XuapocalmuHKCOT € MHOTY 4ecTa JHMjarHo3a
BO KIIMHWYKaTa THHEKOJIONIKA IIpaKkca, 0COOEHO Kaj Tma-
IIUEHTKHUTE CO MPOOIEMHU MOBP3aHU CO MHPEPTHIIATET.
Ennara wim obere danonueBu TyOM MOXe Ja ce HC-
MIOJTHAT CO 3HAUYMTENTHA KOJIMYMNHA Ha TEYHOCT, IITO J0-
BeJlyBa JIO HUBHA JIWJIaTallvja ¥ TH MTPaBy He YHKIMOHAI-
HH, OOMYHO KaKO pe3yiITaT Ha MOBpeAa Ha TKUBOTO WIIH
nHpekirja. OmTeTyBama CO Pa3InueH CTEIEH MOXE
Ila ce BUJAAT JOJDK MYKO3aTa M THE JOBEAyBaat II0 Ha-
pyIIyBame Ha MPOIECUTE HA HOpMaTHA (pepTHIIM3aIH]ja
U TPAHCHOPT Ha 3UTOTOT.

Mertoau. HampaBeHa ¢ peTpoCHeKTHBHa CTyAHja Ha
KIMHAYKA MaTepHjasr on miepuon on S5 roguam (2013-
2017 romuHa), MPUTOA CEIEKTUPAJKH TAIUCHTKH KOH
OwJte ONepaTUBHO TPETUPAHH, IOJ AMjarHO3a 3a YHH-
JarepaneH WM OunmarepaneH xunmpocanmuHc. [lomaro-
IIUTE TI0TOA CE MOJENICHN 0 TOAWHH, CIIOPEA TUIIOT Ha
TpeTMaH Koj Oni yrmorpebeH Kaj manueHTkuTe. Hara-
Ta men Oemre 1a ce JETeKTUPaaT MAIMEHTKUTE KOH
Ouie TpeTHpaHU XHPYPIIKHA CO Pa3IUYHU THIIOBH Ha
JIANIapOCKONICKK WHTEpBEHIMH. Bkymnen Opoj om 74
MAIIMCHTKA BIIET0a BO CTYIHjaTa, 3aIOBONYBAjKH T'H
CHTE KPUTCPUYMH.
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PesyaraTtu. Bo rpymara Ha man@ieHTKH TPETUPAHU CO
JIarapOCKOIICKM KOH3EPBAaTHBEH IIPUCTAIl, CO Tpe3ep-
BaIfja Ha TYOWTE, 3aBUCHO OJl TUIIOT HAa TPETMaH Ia-
MUCHTKATE TY MOACIMBME N0 JBE MoArpymu. Jlomon-
HUTEITHO Ce Kpeupalle Tpera Ipyla BO KOja Ce OIH-
IIaHW MAHEHTKH TPETHPAHU CO JIAMapOCKOICKH aedu-
HHUTHBEH TPETMaH, YHUJIaTepalHa WK OuiaTepaHa call-
nuHrektomuja. Bo mpeara rpyma, 9(16.36%) ce cmaraar
MAalMeHTKH KOW C€ TPETHPaHU JIAlapPOCKOICKH, CO
(dbopmammja Ha cannuHTrocTOMa (TyOocToMa). BToparta
rpyla Ha TMalWeHTKH ce TPETUpaHW CO OuiaTepaHa
xpomorneprybarnuja, 17(30.91%). Tperata, a npuroa u
HajrojeMa Ipyna Ha MaIUeHTKH, ce cocton ox 29
(52.7%) manueHTKH, O KOU OHaTepaiHa CalMuHIeK-
Tomuja Ouna u3BeaeHa kaj 9(31.03%), nmomeka mak
yHunatepania 6una Hampasea kaj 20 (68.97%). Jacko e
O] pe3yATaTUTE HajrojieM JeN OJ] MalueHTKUTe Ouie
TPETHPaHU CO YHHWJIATEpalHa CAIMHHIEKTOMHja, CEKaKO
110 WHTpaollepaTUBHA ITOTBP/A 32 KOMILJIETHa MPOOJI-
HOCT Ha KOHTpaJlaTepajHaTa yTepuHa Tyoa.

Kaj Bxymen 6poj ox 30 marmentku (54.5%) Oue 3a0e-
JIeKaHU YCHEUIHN OpEeMEHOCTH KOU 3aBpILHIe CO para-
B¢ Ha XuBopojeHu Aena. On Toj BKyneH Opoj Ha ma-
[IMEHTKN KOW ocTBapuiie OpeMeHocT kaj 11 marmueHTKu
(36.67%) Oune ynorpeOeHH HEKOja OJ MPOLEAYPHUTE
3a apreduIueNHa penpoAyKirja U Ouie MOCTUTHATH
yenenmHn OpemenocTd. Kaj ocranatior 6poj Ha maryeHT-
ku 19(63.33%) ocTBapeHa OmiIa CHOHTaHA KOHIICTIIIH]a.
3axuyuok. TpermMaHoT Ha XHAPOCAITUHKOCT, KaKO Yec-
Ta COCTOj0a Kaj MAIMEHTKUTE TO ce OopaT co uHbpep-
TUJIUTET, TJIABHO 3aBHCHU O] CTEIIEHOT Ha JIOKAJIHH TY-
OapHU IIPOMEHU, KOM UCTOBPEMEHO MOXKAT Jla OUjat u
eBaJlyMpaHU U TpeTUpaHu Janapockorncku. Konsepsa-
TUBHUOT XUPYPIIKU IPHUCTAIl JOBEIyBa 10 3a/I0BOJIU-
TeTHa MOKHOCT 3a CIIOHTaHa KOHIICMIHja U OCTBapy-
Bakbe Ha ycrielHa OpeMeHocT. MoJIepHHOT HHTErpUpaH
XHPYPIIKA TIPHCTAI TOIpa3onpa MaK OMjaTepaiHa cai-
MMUHIEKTOMH]ja M TTOCTOIIEPaTHBHA yroTpeda Ha HeKoja
OJI TEXHUKHUTE 32 apTe(HIIMETIHA PEITPOITYKITH]ja, TPUCTAI
HITO UCTO TaKa BOIH JIO 33JOBOJIUTEIHA KyMYJIaTHBHA
CTarka Ha yCIelH: OPeMEeHOCTH.

Kuryunu 300poBH: XUIPOCATTIUHKC, XUPYPILIKA TIPHACTAT,
CTaIKa Ha OpeMEHOCTH

Introduction

Hydrosalpinx is a common medical condition encoun-
tered among female population with infertility issues.
One or both fallopian tubes can be filled with a sub-
stantial amount of fluid, making them dilated and dys-
functional, usually as a result of an injury or infection.
Often the affected area can become substantially swollen
and grow to even as big as few centimeters in diame-
ter. Damages of different degrees can be seen on the
mucosal lining, which compromise the processes of

normal fertilization and zygote passage. The pathophy-
siology of this condition is unique, usually related to
pelvic inflammatory disease or excessive tissue buildup
due to endometriosis. Inflammation results in destruction
of the mucosal lining and fimbria, fusing them together
until complete distal obstruction of the tubes. Hydro-
salpinges can be divided in three groups, hydrosalpinx
simplex, follicularis and sactosalpinx, depending on
the anatomical changes. Destruction of the tubal epi-
thelium leads to loss of membrane polarity, expression
of membrane transporters, reabsorption and release of
a large amount of inflammatory mediators and increase
of serosa to mucosa fluid flow [1].

Some cases of hydrosalpinx can be easily repaired
with the surgical procedure of neosalpingostomy or
tubostomy, which allows pregnancy to occur naturally.
Recovery from this procedure is relatively rapid and
tubal function is completely resumed within a few days.
Pregnancy rates following surgical tubal reconstruct-
tion are 10% in the year following neosalpingostomy.
Due to this fact and also facing with the increased risk
of ectopic pregnancies in these patients most women
with hydrosalpinx and extensive tubal damages are ad-
vised to move directly to salpingectomy and in vitro
fertilization (IVF). Major debates have been conducted
upon the impaired I\VVF outcome in patients with hyd-
rosalpinx, mainly focused on the embryotoxic proper-
ties of the fluid, distorted endometrial receptivity and
low percentage of successful implantations [2].

Tubal factors responsible for infertility issues account
for an approximately 25% of the cases, whereas the
most severe manifestation is hydrosalpinx. 10-30% of
all tubal diseases can be described as unilateral or
bilateral hydrosalpinges, with variable degrees of tubal
distension or dilatation and presence of distal tubal
occlusion. Mainly these patients present with mild lower
abdominal pain and concerns related to infertility prob-
lems [3]. Surgical interventions, both conservative and
definitive, are very successful and thought to improve
the chances of fertilization, zygote transport, implanta-
tion and pregnancies in the future. The majority of preg-
nancies occur during the first year postoperatively [4].
Diagnostic evaluation and decision on how to treat tu-
bal diseases, especially hydrosalpinx, can be very diffi-
cult. It comprises of many surgical, medical, social, emo-
tional and economic factors [5]. Unilateral or bilateral
salpingectomy has been one of the most frequently
employed surgical interventions during the past years,
mainly due to the theories for the possible effect of
hydrosalpinx fluid on the human embryos. The majo-
rity of poor IVF results have been tracked in the group
of patients with hydrosalpinx, compared to women with
other tubal factor-related infertility [6]. Hydrosalpinges
are mainly related to Chlamydia trachomatis infection,
which is the main cause for pelvic inflammatory di-
sease and 30% of these patients undergoing IVF have
unilateral of bilateral hydrosalpinx present [7]. Labo-
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ratory investigations were conducted in order to find
the correlation between hydrosalpinges and reduced preg-
nancy rates in this population of patients. Changes as
impaired ovarian function, endometrial damage, dilu-
tional effect on essential nutrients and substrates, direct
cytotoxic effect on gametes and embryos, inflammato-
ry responses, mechanical washout of embryos, effect on
endometrial receptivity and implantation rates were recor-
ded and directly correlated with undesired outcomes [8-12].
The aim of this study was to find the correlation bet-
ween different approaches in the surgical treatment of
hydrosalpinx and post-treatment pregnancy rates.

Material and methods

We retrospectively analyzed clinical records from a
period of five years (2013-2017), selecting patients diag-
nosed as having unilateral or bilateral hydrosalpinx.
Clinical files were divided by years and according to
the treatment protocol used. Our scope of interest was
focused on patients who were treated surgically, with
different types of laparoscopic interventions. A total of
74 patients met our criteria for selection. Inclusion cri-
teria that we used during records’ assortment were com-
plete data aboutduration of infertility, microbiological
analyses and status, complete data aboutdiagnostic pro-
cedures, treatment protocol selection, surgical protocol
and detailed information related to postoperative period.
All patients were contacted and data related to preg-
nancy rates were collected. Due to a lack of complete
and detailed information 19 patients were excluded from
the study, making the final group comprising of 55 patients.
All patients were evaluated at the University Clinic for
Obstetrics and Gynecology, where they went through a
standardized diagnostic protocol for hydrosalpinx. From
the collected clinical records we collected data related
to ultrasound exams, hysterosalpingogram, past and pre-
sent microbiological status, presence of additional gyne-
cological conditions, reproductive history and surgical
treatment employed. After a proper preoperative pre-
paration a total number of 55 patients was surgically
treated at our surgical unit, using a KARL STORZ lapa-
roscope. Additionally, they were divided in two groups
comprising patients treated with more conservative sur-
gical methods and those treated with radical surgical
treatment, unilateral or bilateral salpingectomy.
Patients were directly contacted and asked about their
postoperative period. They provided us with data re-
lated to achieved conceptions, either spontaneous or
via methods for artificial reproduction and number of
successful pregnancies.

Results
The final group of analyzed clinical records and pa-

tients being directly contacted consisted of 55 patients.
We analyzed a period of five years (2013-2017) and

divided the patients according to the year of surgical
treatment of hydrosalpinx. Yearly distribution of patients
showed that 8 (14.55%) were treated during 2013, 10
(18.18%) during 2014, 18(32.73%) during 2015, 7(12.73%)
during 2016 and 12(21.81%) during 2017. Minimal
age recorded was 21 years and maximal age was 46
years (interval 33+12, average age 33.09). Analysis of
admission diagnosis showed that 17 (30.9%) patients
were admitted as having bilateral salpingeal involvement
and 38(69.1%) as having unilateral involvement.
Hysterosalpingography (HSG) scans revealed informa-
tion upon tubal anatomy distortion and tubal patency.
All 55 patients were with HSG results for hydrosal-
pinx, which in 23(41.8%) patients was described as bi-
lateral and in 32(58.2%) patients as unilateral. During
analysis of HSG results we recorded additional gyne-
cological conditions, described as septum uteri and
peritubal adhesions. A total number of 20 (36.3%) pa-
tients had septum of different degree and they received
additional treatment, hysteroscopic resection of septum,
while 9(16.36%) patients had an additional HSG chan-
ges explained as peritubal adhesions.

Data related to reproductive history were extracted
from the collected clinical records. We analyzed all
pregnancies reported, abortions, ectopic pregnancies
and successful pregnancies, which resulted in a live
birth. The analysis of these data showed that 45(81.8%)
patients were nulliparous and 10(18.2%) patients were
parous. In the second group all patients reported one or
more live births. All patients had a complete documen-
tation about their past microbiological status and 21
(38.2%) patients had a previous history of Chlamydia
trachomatis infection.

All clinical records were analyzed in details regarding-
data related to infertility status. Patients had been as-
ked to give information about infertility problems, dura-
tion of infertility and treatments used in the past. Minimal
duration of infertility, after which patients asked for
evaluation and treatment, was one year and maximal du-
ration was 20 years (average years of infertility 6.4 years).
Surgical protocols of laparoscopic treatment were ex-
tracted from clinical records and based on that data pa-
tients were divided in three groups. Two groups were
related to conservative laparoscopic approaches and
one to complete radical surgical treatment, unilateral
or bilateral salpingectomy. Patients in the first group, 9
(16.36%), were treated with a laparoscopically guided
creation of salpingostomy. The second group comprised
patients treated only with bilateral chromopertubation
and consisted of 17(30.91%) patients. The third, and
the most numerous group consisted of 29(52.7%) patients
treated with salpingectomy. Bilateral salpoingectomy
was performed in 9(31.03%) and unilateral in 20(68.97%)
patients, showing that majority of patients were treated
with unilateral salpingectomy, after intraoperative eva-
luation of tubal patency of the contralateral uterine tube.
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Data collected from the postoperative period, with a
mean follow-up of 15 months, provided us with infor-
mation related to additional infertility treatment and
conceptions achieved. A total number of 30 patients
(54.5%) had successful pregnancies, which ended up
with a desired outcome, healthy live birth. Procedures
for artificial reproduction and successful pregnancies

achieved with IVF were recorded in 11(36.67%) patients
and in the remaining 19 (63.33%) patients pregnancies
were achieved via spontaneous conception (Table 1).
Methods of delivery were also analyzed and the distri-
bution of spontaneous deliveries and cesarean sections
was equal (15 patients, 50% in both groups).

Table 1. Distribution of pregnancies among patients in correlation

with methods of treatment

Treatment

Number of pregnancies

Chromopertubation
Creation of tubostoma
Unilateral salpingectomy
Bilateral salpingectomy

9, from which 7 spontaneous and 2 ART
6, from which 4 spontaneous and 2 ART
9, from which 8 spontaneous and 1 ART
6, all ART

Our special field of interest was the group of patients
in which the laparoscopic chromopertubation probe sho-
wed that one tube was overall healthy and patent, while
contralateral was distorted, pathologically changed and
obstructed. This group consisted of 20 patients, who
were surgically treated with unilateral salpingectomy.

From the total number of successful pregnancies
achieved (30), nine were recorded in this group. Interes-
tingly, pregnancies among these patients were mainly
spontaneous conceptions, with only one pregnancy
achieved via IVF (Figures 1, 2 and 3).

Surgical treatment of Hydrosalpinx

m Salpingostomy
m Salpingectomy

m Other

Fig. 1. Distribution of different surgical treatment options in patients

with hydrosalpinx

Distribution of pregnancy

Spontaneous

35%

m Spontaneous

m IVF

® No pregnancy

Fig. 2. Pregnancy rates in treated patients
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Pregnancy distribution after unilateral salpingectomy

= Spontaneous
= IVF

In procedure for ART

Fig. 3. Distribution of pregnancies in the group of patients treated

with unilateral salpingectomy
Discussion

Increasing rates of gynecological infections and inci-
dence of pelvic inflammatory diseases among young
fertile population lead to a considerable rise in patients
diagnosed with hydrosalpinx. This condition is mainly
recorded among infertile young female population.
Many debates and researches have been conducted
during the past decade in order to detect and explain
factors of hydrosalpinx that influence conception rates.
Also, hydrosalpinges have been related to IVVF success
rates. Several studies showed that presence of hydro-
salpinx can reduce the probability of achieving a preg-
nancy by 50% and at the same time double the rate of
spontaneous abortions [13]. Hydrosalpinx fluid is the
main reason for lower pregnancy rates in these pa-
tients. Any surgical intervention that interfere the co-
mmunication between uterus and tube would remove
the leakage of hydrosalpinx fluid and restore pregnan-
cy rates particularly seen in patients treated with sal-
pingectomy. Many studies which were conducted du-
ring the past ten years showed that hydrosalpinx fluid
had major embryotoxic properties, which was proved
in vitro on human embryos. Undiluted hydrosalpinx
fluid resulted in a 50% reduction in blastocyst develop-
ment compared with control medium. Mainly patients
did not exhibit presence of pathogenic microorganisms
at the time of evaluation, but slightly elevated concen-
trations of endotoxins have been demonstrated in in-
dividual fluids as a sign of previous Chlamydia tra-
chomatis infection. For these patients there is still a
debate with regard tothe effectiveness of aspiration of
hydrosalpingeal fluid before initiation of 1VF protocol
[14]. Oxidative stress, which is defined as an elevated
concentration of reactive oxygen species on cellular
level, has been employed in the function of various
reproductive conditions, such as hydrosalpinx, proposing
that these products can change the environment for
fertilization and decline its success [15]. Hydrosalpin-

geal fluid has been related to improper embryo deve-
lopment, due to low energy substrate distribution,
mainly related to glucose and pyruvate transport.
Glucose concentration is generally found to be very
low in hydrosalpinx fluid, compared tolevels in normal
tubal fluid. Lack of nutrients leads to impaired deve-
lopment of blastocysts and impaired implantation ca-
pacity of the embryo [16-18]. A substantial number of
studies have evaluated the impact of hydrosalpingeal
fluid on endometrial receptivity, due to a high concen-
tration of cytokines. Some of them focused on the role
of fluid leakage through the uterine cavity, causing
simple embryo disposal, or wash out [19-21].

Tubal diseases have been reported to be responsible
for 20-25% of infertility issues and the main discussion is
focused on how to treat them, especially hydrosolpin-
ges. Many studies increased the awareness of tubal
factors for infertility and pointed out the main proto-
cols for diagnosis and treatment of hydrosalpinx. One
review compared tubal surgery, spontaneous conception,
tubal surgery and IVF. The first line treatment offered
for women aged less than 35 years, especially in those
with unilateral tubal pathology, should be tubal sur-
gery. IVF should be offered to patients older than 35,
with additional factors responsible for the couples’
infertility, if severe tubal disease is present or if there
has been more than 12 months post-surgery without
successful conception. Many authors evaluated the
outcome of pregnancies in patients with hydrosalpinx
treated with minimally invasive alternative therapies,
due to the dense pelvic adhesions. They compared
laparoscopic treatments such as salpingectomy, tubal
occlusion, hysteroscopic insertion of devices for tubal
occlusion and aspiration of hydrosalpingeal fluid and
concluded that laparoscopic surgical treatment should
be considered in all patients diagnoses with hydro-
salpinx, especially in those preparing for IVF [22].
Analyzing the results of natural conception rate after
treatment of hydrosalpinx with laparoscopic salpingecto-
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my showed that clinical pregnancy rate was 27%, in
the hands of experienced surgeons who most often
publish their results. During the past years, due to the
high successful rates and advent of assisted conception
treatment, tubal surgery is not commonly offered to
women with hydrosalpinges, which has been counter-
productive because there is a detected rise in the num-
ber of natural conceptions following surgical laparosco-
pic treatment of hydrosalpinx. One systematic review
and meta-analysis of 22 observational studies revealed
that the cumulative pregnancy rate after laparoscopic
salpingostomy was 8.7% at 6 months, 13.3% at 9
months, 20% at 12 months, 21.2% at 18 months and
25.5% at 24 months post-surgery. The findings of this
systematic review suggest that salpingostomy can be
an effective alternative treatment strategy in patients
with hydrosalpinx which are poor candidates for sal-
pingectomy, due to dense per tubal adhesions [23].
Eighty-one patients, who were infertile and diagnosed
with uni- or bilateral hydrosalpinx, were planned for
surgical treatment, during a period of five years. Du-
ring laparoscopy a systematic evaluation of the tubes
was firstly conducted and the local management proto-
col was based on validated tubal prognostic values. Sur-
gery was conservative, neosalpingostomy, or radical,
salpingectomy. Neosalpingectomy was performed in
35 patients and salpingectomy in 46 patients. The ove-
rall cumulative pregnancy rate was 61% for couples
who completed the treatment. Among patients with at
least one functional tube, the overall cumulative preg-
nancy rate was 63.3%, with a spontaneous pregnancy
rate of 30.4% [24].

Hydrosalpinx has been tracked as a major problem
related to tubal factors of infertility and its treatment is
of a great importance. Some studies compared different
approaches such as salpingectomy, tubal occlusion and
neosalpingostomy, with an accent on the cumulative
pregnancy rates post-surgery. Additional analyses were
conducted to point out the impact of different treatment
protocols on IVF. Almost similar responses to controlled
ovarian stimulation and pregnancy outcomes were ob-
served in patients treated with salpingectomy, tubal
occlusion and neosalpingostomy [25].

In patients with tubal obstruction, but intact endothe-
lium morphology, we can choose the creation of a tu-
bostoma as the most appropriate treatment with sub-
stantial success in achieving spontaneous implantation
(in our study 66.6% among pregnant patients).
Presence of hydrosalpinx undoubtedly impairs the out-
come of IVF treatment. It can be improved by simple
removal of the tube, but some concerns rose regarding
its feasibility and safety. One meta-analysis evaluated
the efficiency of hydrosalpinx aspiration with or with-
out sclerotherapy, compared with salpingectomy and
compared to no treatment. Authors were mainly focused
on recurrence rate, fertility outcomes and adverse events.
The overall recurrence rates of hydrosalpinx after

aspiration with or without sclerotherapy were 21.7% to
30.5% and 21.8% to 32.5%, respectively. Clinical preg-
nancy rates were similar between group treated with
salpingectomy and those treated with aspiration and
sclerotherapy. Compared to no intervention, treatment
with tubal aspiration led to a significant increase in the
clinical pregnancy rates. In selected cases aspiration
and scelotherapy can be used as an alternative to sal-
pingectomy [26]. Recent studies have raised awareness
aboutthe effect of salpingectomy on ovarian function.
Salpingectomy, as the most aggressive form of tubal
surgery, may be performed for various tubal diseases,
including hydrosalpinx, as a method to enhance the
fertility. Although salpingectomy has an overall posi-
tive effect on the spontaneous conception rates (when
it is unilateral) and the successful outcomes with IVF
treatment (when it is bilateral) meta-analysis showed
that it was not statistically related to the ovarian func-
tion. Various authors have stated that in limited cases
salpingectomy was related to an unaware removal of a
functional ovarian tissue, leading to a reduction of the
ovarian function. There are conflicting studies that show
some slight impairment in the parameters of ovarian
function and reserve, but they are mainly in patients
who underwent salpingectomy for an ectopic pregnancy.
This field of research is still wide and opened for con-
ducting of new studies [27].

To test the hypothesis that IVF pregnancy rates for pa-
tients with tubal factor infertility were improved after
surgical treatment, a group of authors retrospectively
evaluated IVF program success in patients treated in a
private infertility clinic. A total of 160 patients under-
going 238 cycles of IVF were evaluated and surgical
intervention improved implantation and pregnancy ra-
tes in patients with more than one prior failed cycles
(16.1% and 37.5%). The type of selected surgery did
not affect success rates in this study [28].

Some authors suggest that surgical treatment should be
considered for all women with hydrosalpinges prior to
IVF treatment. Previous protocols supported only uni-
lateral salpingectomy for unilateral hydrosalpinx and
bilateral salpingectomy for bilateral hydrosalpinx. Re-
cent reviews of literature provide evidence that laparo-
scopic tubal occlusion provides equal rates of success
[29]. Ovarian response in patients with hydrosalpinx
undergoing IVF treatment was also evaluated. One
study evaluated patients aged <37 years, undergoing
IVF 12 months post-surgery. Differences found among
these patients showed that pregnancy rate was not only
influenced by the type of surgery employed but also by
the factors such as clinical status, selection of stimula-
tion protocol and total number of oocytes retrieved [30].
When we face cases with destroyed tubal endothelium
morphology, tubal obstruction and hydrosalpinx, but at
the same time the contralateral ovarian tube is mor-
phologically normal, we can choose laparoscopic uni-
lateral salpingectomy as a choice of successful treatment.
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With this approach we can reach appreciable percentage
of cases with spontaneous pregnancies (89% in our study,
which means eight of nine patients achieved sponta-
neous implantation).

A study for evaluation of differences in uterine and
ovarian blood flows prior and after surgery for hydro-
salpinx was conducted. In a university teaching hospi-
tal 60 patients were treated surgically and parameters
as uterine and ovarian artery pulsatility index, resistance
index, flow index, vascularization flow index, 3D Dopp-
ler vascularization index, endometrial and ovarian vo-
lume were recorded. They concluded that hydrosalpinx
was majorly correlated with impaired endometrial and
ovarian blood flows, which in return may adversely
affect endometrial receptivity and oocyte quality [31].

Conclusion

Hydrosalpinx management is mainly influenced by the
local tubal changes evaluated laparoscopically and can
be surgically treated, either conservative or radical.
Conservative approaches lead to fair chances of spon-
taneous conception and successful pregnancies. An in-
tegrated management of hydrosalpinx with bilateral sal-
pingectomy and post-surgical usage of artificial repro-
duction techniques also leads to a substantial cumulati-
Ve pregnancy rate.
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Case report

SUCCESSFULLY TREATED INFERTILITY IN A PATIENT WITH TURNER SYNDROME WITH
IN VITRO FERTILIZATION WITH DONATED EGG - A CASE REPORT

YCHEIIHO TPETUPAH MHOEPTUJIUMTET KAJ NAOHUEHTKA CO TAPHEP CUHAPOM CO
HUH BUTPO ®EPTUJIN3ALINIA, CO JOHUPAHA JAJHA KIIETKA-TIPUKA3 HA CJIYUAJ

Jadranka Georgievska, Gligor Tofoski, Ana Daneva and Adrijana Buklievska

University Clinic for Gynecology and Obstetrics in Skopje, Republic of North Macedonia

Abstract

We present a case of a 34-year-old woman, diagnosed
with Turner syndrome at the age of 18 because of short
stature and irregular menstrual cycle. After the diagno-
sis had been established, she started with hormonal the-
rapy for regulation of the menstrual cycle. When she
got married at the age of 32 she wanted to conceive, but
it was not successful and after one year she decided to
make in vitro fertilization with a donated egg. It was
successful in the first attempt. Her high-risk pregnancy
was followed up by her gynecologist and obstetrician
in atertiary level institution. The pregnancy was normal,
without complications. During the pregnancy examina-
tions at the University Clinic for Cardiology in Skopje
were made and cardiovascular diseases were excluded.
In 39 week of gestation an elective Caesarean section
was made at the University Clinic for Gynecology and
Obstetrics in Skopje, R. N. Macedonia.

On 28" of February 2019 she delivered ahealthy baby
boy with birthweight of 2950 gr and birthlength of 48 cm,
with Apgar scores 8 and 9 at 1 and 5 min, respectively.
No severe complications occurred during the postpar-
tum period.

By application ofnew assisted reproductive techniques
such as in vitro fertilization with a donated egg, women
with Turner syndrome and infertility can resolve their
problem and fulfill their wishto have a baby.

Keywords: Turner syndrome, pregnancy, in vitro
fertilization, donated egg

AmncTpakT

[IpesenTHpamMe citydaj Ha 34 TOMMINTHA KEHa, AWjarHOC-
TUIIpaHa Kako TapHep CHHIpPOM Ha Bo3pacT of 18 ro-
IIMHY, 3apaJil HU30K PacT M HEperylapeH MeHCTpyajieH
nukryc. [lotoa, Taa movYHaNa co XOPMOHCKa Teparuja
3a peryianmja Ha MeHCTpyarHHoT Iuknyc. Kora ce oma-
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JKWJia Ha 32 TOIMHM cakaia Jia 3a0peMeHH, HO Toa Ou-
JI0 HEYCIIEIIIHO U TI0 eIHa TOJIMHA OJTydrIa 1a Harpa-
BU BEIITAYKO OIJIOYBAakh-E CO IOHUPAHA jajHa KIIETKa.
Toa 6uio yemenHo o mpenat. bpemeHocta Ounia cie-
JC€HA KaKO BUCOKOpU3UYHA O Hej3I/IHI/IOT THHEKOJIOI U
aKyuiep ojf MHCTHTYLMja Off TEPLHEPHO HUBO U Taa
Ouna HopMmaliHa, Oe3 KOMIUTMKAIMU. 3a BpeMe Ha Ope-
MEHOCTa OWJie HanpaBeHH HCIICAyBarba Ha YHHUBEP3U-
TETCKaTa KIMHUKA 3a Kapauojoruja Bo Ckomje u Ouie
UCKJIyYCHU KapIUOBACKyJIapHU 3a00yBarba, IPH IITO
B0 39-Ta recranpcka Heaena OWiT HalmpaBeH eNCKTHBEH
[APCKH pe3 Ha YHUBEP3UTETCKATa KIIMHUKA 338 THHEKO-
JoTHja u aKkynepcTso Bo Ckorje.

Taa ce mopoauna Ha 28 despyapu, 2019 roauna, co
3[IpaBO MAIIKO HOBOPOJCHYE CO POAWIHA TEXKUHA O]
2.950 rpama u poamiiHa IOMKUHA Of 48 CaHTHMETpPH,
cO Amrap CKOp O OCyM M JEBET, BO IpBaTa M BO
nerrtaTa MUHyTa. Hemao mocepro3Hu KOMIUTUKAITHH
BO IIOCTTIAPTAIHUOT MTEPUO.

Co HOBHTE TEXHUKM Ha aCHCTHpaHA PEHPOIYKIHja,
KaKo BEIITAYKO OIUIOAYBAE CO JIOHUPaHA jajHa KIIeTKa,
keHuTe co TapHep cHHIpPOM W MH(EPTIIINTET MOXKAT
Jla TO peraT HUBHUOT po0JIeM U Ja ja UCIIOJTHAT HUB-
HaTa Xeba 1a uMaar JieTe.

Kayunn 360poBu: Tapaep cuHapoM, OpeMEeHOCT,
BEIITAYKO OIJIOyBame, TOHUpaHA jajHa KIIeTKa

Introduction

Turner syndrome (TS) is one of the common chromo-

somal abnormalities in women.

It occurs in one of 2500 live female births [1]. This

syndrome is characterized by abnormal meiotic division

with missing or partial missing of one of the X chro-
mosomes (sex chromosomes). The genetic alteration
of Turner syndrome may be different, such as:

1. Monosomy with complete absence of an X chro-
mosome. This occurs because of an error in the
father’s sperm or in the mother’s egg and results
in every cell in the body having only one X
chromosome.
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2. Mosaicism, with an error in cell division during
early stages of fetal development. This results in
some cells in the body having two complete co-
pies of the X chromosome. Other cells have only
one copy of the X chromosome.

3. X chromosome abnormalities with abnormal X chro-
mosome or missing parts of one of the X chromo-
somes. Cells have one complete and one altered
copy. This situation occursdue toproblems with the
sperm or the egg, and sometimes the loss or alter-
nation of the X chromosome happens early in fetal
development. In early fetal development only some
cells contain the abnormal or missing parts of one
of the X chromosomes (mosaicism). This causes
errors during fetal development and after birth short
stature, ovarian insufficiency and heart defects.

4. The presence of Y chromosome material. In this
situation some cells have one copy of the X chro-
mosome and other cells have one copy of the X
chromosome and some Y chromosome material.
These individuals develop biologically as female,
but the presence of Y chromosome material in-
creases the risk of developing a type of cancer
called gonadoblastoma [2,3].

Turner syndrome can cause a variety of medical and
developmental problems and affect psychosocial deve-
lopment of the women [4].
These are the signs of Turner syndrome at birth and
infancy: wide and weblike neck, broad chest with widely
spaced nipples, cardiac defects, short fingers and toes,
slightly smaller than average height at birth, low-seat
ears, slowed growth, low hairline at the back of the
head, high and narrow roof of the mouthetc. In child-
hood, teens and adulthood they may havethese signs
and symptoms: slowed growth, adult height less than
might be expected for the female memberof the family,
failure of sexual changes expected during puberty, se-
xual development that stalls during teenage years, ina-
bility to conceive without fertility treatment. Patients
with Turner syndrome may have other problems: ear
malformations and hearing problems, vision problems
(strabismus, nearsightedness), heart defects (constric-
tion of the aorta, malformations of the aortic valve),
high blood pressure, abnormalities with their Kidneys
and increased risk ofurinary tract infections, high risk
of type 2 diabetes, higher risk ofosteoporosis, thyroid
disorders (hypothyroidism), gluten intolerance (celiac
disease), risk ofautoimmune disorders (Hashimoto’s
thyroiditis), skeletal problems (scoliosis), learning disabi-
lities, mental health issues with an increased risk of
attention-deficit or hyperactivity disorder.

Mosaic cases of TS present milder phenotypic abnor-

malities compared to those with 45, X karyotype. Pre-

mature ovarian failure (POF) can be expected in most
of Turner women. Hormonal replacement therapy (HRT)
is necessary to achieve the development of normal se-
xual characteristics and to prevent cardiovascular com-

plications and osteoporosis. Very often amenorrhea can
be presented in thesegirls as aresult of an accelerated
loss of oocytes during the second half of fetal life or
over a few postnatal months or years. About 40-50%
of girls with TS have some spontaneous pubertal
development and 5-10% have menstrual periods [5].
Most of the women with TS are infertile. Spontaneous
pregnancies occur in about 2-10% [6]. Most of these
pregnancies occur in women with mosaic type of TS
and only 0.4% were reported in women with non-
mosaic type of TS. Very few pregnancies in which the
fetus has Turner syndrome result in live births. Most
of them end in early pregnancy loss [7,8].

With the improvement of theassisted reproductive tech-
niques, oocyte donation has becomea new treatment
option for infertility of these women. When in vitro
fertilization (1\VVF) with donated oocytes is performed
in patients with Turner syndrome, only a single embryo
should be transferred to avoid complications in preg-
nancy [9].

Pregnancies in women with TS, conceived sponta-
neously or with donated oocytes, are considered high
risk because of the associated miscarriages and life-
threatening cardiovascular complications (aortic dila-
tation, aortic valve disease, aortic dissection, severe
hypertension) and elevated risk of pregnancy-induced
hypertension, preeclampsia, eclampsia and maternal
and fetal complications [10].

Therefore, it is recommended to conduct full precon-
ception evaluation such as cardiac assessment with
Holter blood pressure monitoring, echocardiography,
thoracic MRI. Abnormal findings (aortic dilatation)
could contraindicate pregnancy in thesepatients.
Women with a Turner mosaic karyotype appear to
have a lower risk of obstetrical and cardiovascular
complications, but should nevertheless undergo the
full preconception evaluation [11,12].

A case presentation

We present a case of a 34-year-old primaparous woman.
She had her first menarche at the age of 11. After that
her menstrual cycle was irregular (at three or six
months), a type of oligomenorrhea and secondary ame-
norrhea. She started with medical examination sat the
age of 14 at the University Clinic for Pediatric Disease
in Skopje because of short stature and irregular men-
strual cycle. Her height was 143 cm and body weight
42 kg, with body mass index (BMI) of 20.5 kg/m.
After that she was transferred to the University Clinic
for Gynecology and Obstetrics in Skopje. Karyotype
showed that she had Turner syndrome (karyotype 45,
X0), sex chromatine was negative (Figure 1 and Figure
2). The examination for kidney diseases showed normal
findings. Also, echocardiography was made and it was
with a normal finding. Hormonal analyses were done,
with a finding of hypothyroidism (Hashimoto thyroidi-
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tis). She started with supplementation therapy (Tbl.
Euthyrox 50 mg/per day). Because of osteoporosis and
amenorrhea secundaria she started with hormonal the-
rapy, a combination of estrogens andprogestagenes (Drag.
CycloProgynova, Scherring). After that she had regular
menstrual cycle. She got married at 32 years and she
wanted to conceive. After one year of attempts to
conceive without success,she decided to make in vitro
fertilization with egg donation, which was successful
in the first attempt.An adequate hormonal replacement
therapy prior to IVF was given. She started with estra-
diol 5 days before the donor’s oocyte retrieval and pro-
gesterone was started on the same day of oocyte ret-
rieval. One embryo was transferred to her uterine cavi-
ty the second day after oocyte retrieval. The serum con-
centration of choriongonadotropin (HCG) was measured
15 days after embryo transfer and the result was po-
sitive. Pregnancy was carefully followed-up byher gy-
necologist in coordination with obstetricians from a
tertiarylevel institution.
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The pregnancy was normal, without complications. Du-
ring pregnancy, examinationsat the University Clinic
for Cardiology in Skopje were made and cardiovascular
diseases were excluded. In 39 week of gestation an
elective Caesarean section was made at the University
Clinic for Gynecology and Obstetrics in Skopje.

On 28" of February 2019, she delivered a healthy baby
boy with birthweight of 2950 gr and birthlength of 48 cm,
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with Apgar scores 8 and 9 at 1 and 5 min, respectively.
No severe complications occurred during the postpar-
tum period.

The baby was on breastfeeding from the delivery and
has hada normal development in the first year of his life.

Discussion

Modern techniques of artificial human reproduction
can help in infertility treatment of patients with TS. In
vitro fertilization with donated eggs is one possible
option for these patients [13]. All women with TS are
at risk during pregnancy, without distinction between
those with 45, X karyotypes, partial X-chromosome
deletions or mosaic karyotype. Complete pre-pregnan-
cy medical evaluation is mandated, including cardio-
vascular assessment with cardiac imaging with echo-
cardiography and cardiac magnetic resonance imaging
(MRI). It is necessary to make consultations with spe-
cialists in cardiovascular diseases, endocrinology and
high-risk obstetricians to ensure the best chance for a su-
ccessful pregnancy and delivery of a healthy infant [14].

In our case IVF with a donated egg was offered for
fertility treatment and was successful in the first attempt.
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According to a recommendation only a single embryo
was transferred. Our patient was followed during her
pregnancy in atertiarylevel institution (University Clinic
for Gynecology and Obstetrics in Skopje, R.N. Mace-
donia). There were no complications during pregnancy.
We advised her to check her blood pressure at home
during pregnancy and the values were in normal range.
Because of hypothyroidism she received higher doses
of supplementation therapy (Tbl. Levothyroxin-75 pgrto
100ugr/per day). Pregnancy was terminated in 39 week
of gestation with Caesarean section.

Because of multiple medical conditions associated
with Turner syndrome, it is very important women con-
sidering pregnancy to be appropriately counseled for
potential complications during pregnancy and about
adequate screening before and during pregnancy [15].
Pregnancy is contraindicated in patients with TS in
presence of difficult hypertension and structural car-
diac diseases (bicuspidal aortal valve, aortic coarctation,
aortic dilatation) [16]. In cases where assisted reproducti-
ve techniques are required, a single embryo should be
transferred to avoid complications, such as multiple
gestation with an increased risk ofspontaneous abortion
or preterm delivery.

During pregnancy, a close follow-up is needed, with
periodic echocardiography or MRI, monitoring of thyroid
function, glucose metabolism and blood pressure.

In absence of cardiovascular abnormalities, vaginal
delivery may be attempted. In cases with increased
aortal diameter Cesarean section should be done [16].
Because of their short stature, women with TS usually
have small pelvis, which predisposes them to fetopel-
vic disproportion. That is why there is a high percen-
tage of deliveries with Caesarean section in this group
of patients compared to the general population. Hagman
et al. reported in their study that among 122 pregnan-
cies in patients with Turner syndrome with IVF with
an egg donation, 100 patients (82%) were delivered by
Caesarean section [11]. Our patient was with short sta-
ture and small pelvis, and hence we decided to deliver
her with Caesarean section.

Women with TS must be informed about the increased
chance of delivery with Caesarean section. In patients
with contraindications for pregnancy, alternative methods
including adoption or surrogacy, should be offered [17].

Conclusions

* By application ofnew assisted reproductive techni-
ques, women with Turner syndrome and infertility
can resolve their problem and fulfill their desire to
have a baby.

*  Medically-assisted pregnancies with donor oocytes
should only be attempted in TS women without
cardiovascular diseases.

Only one embryo should be transferred, and close
medical follow-up during pregnancyshould be
warranted.

Because of many risks associated with these preg-
nancies adequate follow-up is mandatory, espe-
cially by acardiologist, an endocrinologist and a
high-risk pregnanciesobstetrician.

We must think about many risks during pregnan-
cy and during delivery of these patients and choose
the best option for them.

Conflict of interest statement. None declared.
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Case report

MENAGEMENT OF BUTTONHOLE RECTAL INJURY AFTER VAGINAL DELEVERY - A

CASE REPORT

MEHAIIMEHT HA BUTTONHOLE PEKTAJIHA TMIOBPEJA T[OCJE BAI'MHAJIHO

MOPATAILE - [IPUKA3 HA CJIVUAJ
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Abstract

Introduction. A special form of higher degree perineal
tear is a laceration of the anorectal epithelium with in-
tact external anal sphincter muscle (“buttonhole tear”).
This is very rare but, when not treated, carries the risk
of a rectovaginalfistula.

Case Report. We present a case of a nullipara, in
which a spontaneous vaginal delivery of a fetus in the
vertex presentation was complicated by a buttonhole
rectal tear with a partial lesion of the sphincters. It was
recognized on the 4t postpartum day, and a recon-
struction of the lesion with a diversing colostomy was
made soon. Upon returning the colostoma, the patient
at 6 months postpartum has good continence and is in
a good condition.

Discussion. There are very few cases reporting an
isolated rectal lesion during parturition. Several factors
may play a role in the etiology of these lesions, inclu-
ding instrumentation, birth weight of more than 4 kilo-
grams, midline episiotomy, persistent occipitoposterior
presentation, nulliparity, tissue factors, and second sta-
ge >1 hour. Obstetric anal sphincter and rectal injuries
can be missed if rectal examination is not carried out as a
standard procedure prior to suturing. This can have a
devastating effect on the physical and emotional well-
being of women.

Conclusion. Careful examination of the vagina and
the rectum should be performed in all cases of perineal
tears following a vaginal delivery. Buttonhole injuries,
although rare, should be considered as severe traumas
similar to the 4th degree lacerations and managed prom-
ptly by experienced surgeons.

Keywords: buttonhole rectal tear, vaginal delivery
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Ancrpakr

Bogen. Buttonhole rectal tear mpercrasysa mospena ox
MMOBHCOK CTEIIEH M O3HAuyBa Jallepalldja Ha aHOpEK-
TAJIHUOT C€IIHUTEI CO MHTAKTCH HAJBOPCIICH W BHATPEC-
el chuHKTep. BakBrTE aKyIIepcKu MOBPEIU CE MHO-
Iy PETKH, HO KOra HEe C¢ TPETHPAaHU HOCAT PU3HMK O
PEKTO BarvHajHa (pUCTYJIA.

IIpuka3 Ha cay4aj. [Ipesentrpame ciaydaj Ha HYJIH-
mapa, Kaj Koja CIIOHTAHOTO BarMHAJIHO ITOPOyBamkbe Ha
(dberyc BO riaaBHYHA IpE3CHTAIM]ja C€ KOMIUIMIIMPA CO
buttonhole pexranna moBpena co mapumjanHa Jie3uja
Ha chunkrepute. IloBpegaTa KIMHUYKH ce MaHH(ec-
THpPa Ha YETBPTHUOT IOCTIIAPTAIICH JEH, a HaCKOpO II0-
TOA € HalpaBeHa PEKOHCTPYKIMja Ha Jie3ujaTa, M
KpenpaHa € IuBep3upadka OumonapHa Komocroma. I1o
BpaKameTO Ha KOJIOCTOMATa, Ha €Bajyalyjara Ha Iec-
THOT TIOCTIIAPTAJCH MeCeIl MaI[eHTKaTa € CO ypeaHa
KOHTHHEHIIH]a ¥ BO OIIIITa 100pa cocTojoa.
Jluckycuja. Bo mmreparypara € oOjaBeH camMO Mail
Opoj M30JIMpaHW HMHTpaNapTajiHH PEKTaIHH IIOBPEIH.
Bo ertronorujara Ha oBue MOBPEQM ce€ BOPOjyBaar: ore-
PaTMBHO BarMHAJIHO TOPOAYBAM-E, POMMIHA TEXXMHA HaJl
YETUPU KHUIIOTPaMH, MEIHjajHa CIM3HOTOMHU]a, IIEP3UC-
TEHTHA OKIMIIMTOIIOCTEPHOPHA IIPE3EHTAIN]a, HYJIMIIA-
PUTET, JTOKAITHU TKUBHH (DaKTOPH, BTOPO POIMIIHO Bpe-
Me, TIOJOIr0 Off IBa Yaca. AKYIIEPCKUTE aHATHN U PEK-
TaITHY [TOBPEIN MOXKeE Jja OMIAT MPOMYIITEHH, TOKOIKY
CTaHmapeH PEKTOBATMHAIIEH TIPErIe] HE ce HAIPaBH
mpel Ja ce MOYHE CO CYTYPHpPamh-eé Ha IOPOAUIHHTE
moBpeny. BakBuTe moBpead MoXaT Aa WMaaT Kara-
crpodanen edekT Bp3 PuU3MUKaTA U €MOIMOHAIHATA
JI00po cocToj0a Ha marMeHTKaTa.

3akayuok. HeonxoneHn e BHUMaTesIEH Mperie] Ha Ba-
THHATA ¥ PEKTYMOT Kaj CHTE IOBPEOY Ha ITEPUHEYMOT
M0 BarMHAIHO THopoayBame. Mako perku, buttonhole
PEKTAJHUTE TMOBPEAM CE IOBPEIM O BHMCOK CTEIEH
CIIMYHO Ha TIEPUHEAIHNTE IIOBPEAM O YETBPT CTEIECH
W TOTpeOHO € IITO MoOP30 Ja OumaT MEHalMpaHH, U
TOa OJ1 HCKYCHH XHUPYP3H.
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Kayunu 360posu: buttonhole pexranna nospena,
BarnHaIIHO MOPOIyBatbe.

Introduction

Obstetric perineal and anal sphincter injuries have
been well described. Perineal tears are divided into
four grades according to the extent of the lesion [1]. A
special form of higher degree perineal tear is a lace-
ration of the anorectal anterior wall with laceration of
posterior vaginal wall and at the same time with intact
external anal sphincter muscle (“buttonhole tear”). This
is very rare but, when not treated, carries the risk of a
rectovaginal fistula and can be diagnosed by anal pal-
pation in the postpartum period [2-4]. Rectal lesions
with or without anal sphincter trauma in childbirth are
only sporadically described in literature. There is no
separate classification for obstetrical rectal tears with-
out injury to the perineum. The prevalence of these
injuries has not been reported in the literature. Failure
to recognize and repair perineal and rectal lacerations
is associated with short and long-term morbidity as
hemorrhage, perineal pain, dyspareunia, rectovaginal
fistulae, perineal abscess, and incontinence of stool or
flatus [5]. With this case report, we would like to raise
the awarness that a rectal lesion is a potential but rare
complication of vaginal delivery.

Case report

A 29-year-old primigravida was admitted to the labour
room at 39 5/7 weeks amenorrhea for delivery with ce-
phalic presentation. The patient had a history of three
miscarriages, and the current pregnancy was achieved
by artificial insemination. During this pregnancy, due
to a short cervix in the 20th gestational week, a cervi-
cal cerclage was placed.

The first stage of labour progressed normally with no
support of oxytocin. Only spasmolytic agents were ad-
ministered. The second stage of labour started after full
dilatation was reached with the occiput at level Hodge
3. A left mediolateral episiotomy was placed when the
fetal head remained visible in the vaginal introitus
between contractions. A boy of 3620 grams was born
with an Apgar score of 8 after 1 minute and 9 after 5
minutes and umbilical artery pH of 7.31. Rectovaginal
examination immediately after delivery showed both
the internal and external sphincters to be intact. The
episiotomy was repaired routinely according to our
local protocolunder local field anesthesia in the opera-
ting room. The patient remained hospitalized longer
due to neonatal infection of the newborn. On the third
postpartum day, fecal contents of the hygiene pad were
observed during the examination. A vaginal speculum
examination revealed the presence of fecal matter in
the vagina, while a rectovaginal examination revealed

communication between the vagina and rectum. The
sphincter function seemed preserved. According to lo-
cal practice, the patient was transferred to the Clinic of
Digestive Surgery for further treatment. There the de-
tailed examination showed a rupture of the posterior
wall of the vagina and anterior wall of the rectum appro-
ximately 6 cm in length, occupying only a small por-
tion of the upper sphincter. An indication for operative
treatment was established on the 7th postpartum day.
First a laparoscopic bipolar colostomy for diversion was
made. Then a complete evaluation of the perianal region
under anesthesia was performed, which concluded the
following: the external sphincter was preserved 2 cm
in length, with the finger collapsing into a large cleft
of the rectum and vagina of approximately 6 cm.

The mediolateral episiotomy was completely opened
in the operating room, giving the impression that it was
not the cause of the rupture, but a classic buttonhole
rectal tear (Figure 1). Given the size of the cleft, as
well as the non-inflammatory state of the tissue, it was
decided to do the reconstruction in this act.

Fig. 1. Big laceration of posterior vaginal wall with rectal
communication (finger inserted through anal canal)

An incision was made between the vagina and the
rectum, accessing the rectovaginal septum. The
posterior wall of the vagina was carefully dissected
from the rectal muscle layer to obtain all the necessary
layers. The vagina and rectum edges were debridged,
followed by suturing of the rectum mucosa with Vicryl
2-0 (Image2). The rectal muscle layer was then sutured
with monosyn 2-0 continuous suture (Image 3),
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followed by suturing the vagina with Monosyn 2-0
continuous suture. A full-length drainage drain was
installed in the rectovaginal space. The external anal

Fig. 4. Final result after repair

i & sphincter was partially sutured with "U" sutures
Fig. 2. Suture of rectal mucosa layer with continuous 2-0 without overlapping. Then a laparoscopic diverting
Vicryl suture colostomy was performed.
The postoperative course was uneventful.
Three months after this surgery, a colostomy return
was made and intestinal continuity was established by
creating a T-T-anastomosis. At 3-month follow-up check-
up, the patient was in good condition, with a good con-
tinence and with no additional complaints.

Discussion

A review of the literature revealed very few cases
reporting an isolated rectal lesion during parturition
[6-10]. This may be because of its rarity, but the most
possible explanation is underreporting of the problem.
Few isolated cases of rectal lesions during parturition
of different causes have been reported [6,9,10]. Three
were after vacuum delivery, three during spontaneous
delivery, and one prior to the first traction in vacuum
delivery. All these cases concerned deliveries with the
child in vertex presentation [6,9,10]. A rectal lesion
due to perforation of the rectovaginal septum by the
foot of the child in cases with breech presentation has
been very rarely described. Lesh [7] described a case
in 1952, and thesecond case wasdescribed as “‘hear-say”
in the textbook on Operative Obstetrics by Myers-
cough [11]. The third case was reported by Verges
Spooren and de Leeuw in 2011 [12].

E "s\v:__ . 7 ! ;‘
Fig. 3. Suture of rectal muscular layer with continuous 2-0
Monosyn suture
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It is important to recognize obstetric anal sphincter and
rectal injuries. These lesions can be missed if rectal
examination is not carried out as a standard procedure
prior to suturing. This can have a devastating effect on
the physical and emotional well-being of women.
Rosenhein et al. [13] have madea classification of lesions
(not necessarily obstetric in origin) and have given a
possible protocol for treatment. The lesion in our pa-
tient was not recognized in the acute period, hence it
was not possible to repair it directly.

There are several factors that may play a role in the
etiology of these lesions, including instrumentation,
birth weight of more than 4 kilograms, midline epi-
siotomy, persistent occipitoposterior presentation, nulli-
parity, tissue factors, and second stage >1 hour [14]. It
is also postulated that rapid descent of the fetal head
gives inadequate time for tissues to adjust to the
passage of the fetus. The only apparent predisposing
factor in our patient was nulliparity.

Conclusion

Careful examination of the vagina and the rectum
should be performed in all cases of perineal tears fo-
llowing a vaginal delivery. Buttonhole injuries, although
rare, should be considered as severe traumas similar to
the 4th degree lacerations and managed promptly by
experienced surgeons. An appropriate surgical technique
and postoperative management ensures optimal results
minimizing long-term risks. Our case has shown that
even in cases where this complication of vaginal deli-
very is later diagnosed and manifested, proper assess-
ment and adequate surgical treatment can result in
almost complete recovery without consequences.

Conflict of interest statement. None declared.
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Case report

DOUBLE, VERY SHORT CYSTIC ARTERY: ANATOMIC VARIATION REVEALED DURING
LAPAROSCOPIC CHOLECYSTECTOMY: A CASE REPORT

JABOJHA, MHOTI'Y KPATKA HUCTUYHA APTEPUJA: AHATOMCKA BAPUJALIUJA
3ABEJIEX KAHA BO TEK HA JIAITAPOCKOIICKA XOJIEHUCTEKTOMUJA

Vladimir Joksimovic', Nikola Jankulovski', Svetozar Antovic, Marija Toleska®, Marija

Joksimovic?and Kristina Skeparovska*
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Abstract

Introduction. The cystic artery (CA) is the key struc-
ture sought to be clipped or ligated during laparoscopic
or conventional cholecystectomy. In up to 25% of sub-
jects, the superficial and deep branches of the CA have
separate origins and Michels called them double CA.
Case report. We are presenting a 38-year-old female
with one-year history of chronic gallbladder inflamma-
tion. During the laparoscopy dissection in the region
of the Calot’s triangle, we revealed an anatomic va-
riation of the cystic artery-a double cystic artery. The
more important thing was that both branches were ex-
tremely short, or at the lower limit of the published
lengths of this blood vessel-approximately 3mm each.
By doing so, the surgicalcourse further took the standard
course-laparoscopic clips were placed on both branches.
Conclusion. The incidence of double CA ranges from
15 to 25%. Such arteries usually arise from RHA and
frequently replace the deep branch of the CA. Anatomic
variations in and around Calot’s triangle are frequent.
Therefore, careful dissection of Calot’s triangle is ne-
cessary for both conventional and laparoscopic chole-
cystectomy. Hemorrhage could be a problem during
search of the CA if these variations are overlooked and
that increases the rate of conversion to open surgery. It
also hasto be kept in mind that during laparoscopic
visualization anatomical relations are seen differently
compared to conventional cholecystectomy.

Keywords: cystic artery variations, laparoscopic
cholecystectomy
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Ancrpakr

Bogen. [{uctnunara aprepuja (L[A) e kmyunata cTpyk-
Typa, Koja Ce¢ JUI'Mpa WJIM Ha KOja M Ce MOCTaByBaaT
KJIMIICK BO TEK Ha JIAIapOCKOIICKaTa WM HA KOHBEH-
IIMOHAJIHATA XojenucTekToMuja. Crankara Ha jaByBa-
b€ JBOjHA I[MCTHYHA apTepHja-3aceOcH ITOYETOK Ha
MOBPIIHATE W Jula0okuTe TpaHku Ha IlA, cropen
knacudukanujara Ha Michels e 1o 25 npouenTu.
IIpuxka3 Ha cay4aj. [IpeserTupame 38 romummua ma-
MEHTKA CO ¢AHOrOAMIIHA aHaMHe3a 3a HH(pJIaMaluja
Ha >KOITYHOTO kece. Bo Tek Ha mamapockorckara qucek-
1dja Ha elleMeHTUTe BO KaJoTOBHOT TPHUAroJHUK,
HaWJOBME Ha aHATOMCKA BapHjalMja Ha IHUCTHYHATA
aprepvja-IBojHa LMCTUYHA aprepuja. [lo3HayajHO, IaK,
Oerie Toa IITO JBETE I'PAaHKU Oca €KCTPEMHO KPATKH,
Ha JOJHHOT JMMMT Ha 00jaBeHHTE JOIDKHHU HA OBOj Kp-
BEH cajl HU3 JINTepaTypaTa-ceKoja 1o TpH MUIMMETPH,
arpokcuMaThBHO. [1o HaBpeMeHOTO HIeHTU(HUKYBabE
Ha OBaa Bapujaiuja, OIEpaTUBHUOT TEK IIPOLOJIKHU 110
CTaHIapIHa Tporieypa, 6ea IOCTaBeH! KIIUIICH Ha JIBE-
T€ TPAHKHU.

3akaydok. Munuaenara Ha a8ojHa 1[A ce aBuku of
15 mo 25 mpouenTr. BakBuTe aprepuu 00MYHO HOTEKHY-
BaaT O] JecHaTa xemaTuyHa aprepuja JIXA u decro ja
3aMeHyBaar ajmabokarta rpanka Ha I[A. Yectu ce ana-
TOMCKHUTE BapujallMd Ha eleMeHTHTe Ha KaoTroBuoT
TpraronHuk. OTTyKa, norpedHa € BHUMATeIHa IUCEK-
LMja BO OBO] PErHOH, KaKO IIPH KOHBEHI[MOHAJHATa,
Taka M IPH JIallapOCKOIICKaTa XojenucTekromuja. Kppa-
PEETO MOXKE J1a € MPoOJIeM IIpU MpHCTAnoT KoH 1A,
0CcO0EHO JIOKOJIKY C€ MPEBUIAT HEj3MHUTE BapHjallvy.
Toa ja 3rojgemMyBa cTamnkaTa Ha KOHBEp3Hja KOH OTBO-
pena xupypruja. [Ipu namapockorickaTa XHpypruja, mo-
TOJTHUTEITHO, aHATOMCKHUTE peJlalliy M3TJIe/aaT MOWHA-
Ky, CIIOPEJICHO CO Kllacu4yHaTa Xojienucrekromuja. Ot-
TyKa C€ HaMeTHyBa HEOIXOJHOCTA 3a IO3HaBambe Ha
AHATOMCKHUTE BapHjallii Ha IUCTHYHATA apTepHja, co
e U3BeMyBambe Oe30eHa XONEIICTEKTOMH]a.
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Kayunu 360poBu: IUCTHYHA apTepHja, BapUjaluy,
JIATIAPOCKOIICKA XOJICIIMCTEKTOMU]a.

Introduction

Minimally invasive surgery hasevolved over the last
three decades. Nowadays, laparoscopic cholecystectomy
is widely accepted as the golden standard in treatment
of cholelithiasis. A good knowledge of Calot’s triangle
is very important in both open and laparoscopic biliary
surgery. In 1980 Rockoput attention topossible variations
in the region of Calot’s triangle bordered by cystic
duct, common hepatic duct and lower edge of the liver.
Bleeding of the cystic artery is a troublesome compli-
cation during laparoscopic surgery which increases con-
version rate to open surgery and appearance of diffe-
rent complications. The reported incidence of conver-
sion to open surgery because of blood vessel injury is
approximately up to 1-2% during laparoscopic surgery.
Knowledge of variations in biliary anatomy increases sa-
feness in laparoscopic interventions in biliary surgery.

The most common origin of cystic artery is from right
hepatic artery. The cystic artery is the key structure
sought to be clipped or ligated during laparoscopic or
conventional cholecystectomy. The possible complica-
tions like hemorrhage or hepatobiliary injury are always
centered on the search, dissection, and clipping or liga-
tion of the cystic artery, mainly because of possibility
of variations in its course and relations to the biliary
ducts. The CA usually arises from the right hepatic

artery (RHA) to the right of common hepatic duct (CHD)
in Calot’s triangle. On reaching the gallbladder neck, it
divides into superficial and deep branches to supply free
peritoneal surface and attached nonperitoneal surface
of the gallbladder (GB), respectively. The branches
anastomose over the surface of body and fundus of the
gallbladder and give off numerous twigs to the liver
substance. In up to 25% of subjects, the superficial and
deep branches of the CA have separate origins and
Michels called them double CA.

Case report

We are presenting a case of a 38-year-old female with
one-year history of chronic gallbladder inflammation,
operated at the University Clinic for Digestive Surgery.
During the laparoscopy dissection in the region of the
Calot’s triangle, a blood vessel was found in a very close
ratio tothe gallbladder (Figure 1), apparently resembling
the cystic artery, but considering itsdiameter, the pre-
paration carefully continued, with further dissection re-
vealing that it was the right hepatic artery from which the
deep and superficial branch of the cystic artery origi-
nated. It was clear that this was an anatomic variation-
a double cystic artery. The more important thing was
that both branches were extremely short, or at the lower
limit of the published lengths of this blood vessel -
approximately 3 mm each. By doing so, the surgical
course further took the standard course - laparoscopic
clips were placed on both branches. The operative and
postoperative course were uneventful.

Discussion

A largenumber of papers on this issue have been pub-
lished, but still some ambiguityexists because of the
diversity of data and classification. There have been
few reports on laparoscopic anatomy of the Calot’s
triangle, especially of the cystic artery. Michels [1]
quoted that, according to Lahey, “cholecystectomy is a
dangerous operation unless one realizes that variations

are very common”. The CA varies in number, origin,
course, and its relations to biliary ducts. These abnor-
malities have been mentioned from time to time in the
literature [2-8]. The variations of the cystic artery draw
the attention of thesurgeons to recognize an error, often
leading to complications such as hemorrhage. The inci-
dence of double CA ranges from 15 to 25% [9]. This
indicates that in 1/4th of cases there is a possibility of
double CAs suggesting that one should have a high
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index of suspicion for double CAs while operating in
this region. Such arteries usually arise from RHA and
frequently replace the deep branch of the CA. Anato-
Mic variations in and around Calot’s triangle are frequent,
found in approximately in 20-40% of patients. There-
fore, a careful dissection of Calot’s triangle elements is
necessary. The absence of a deep branch close to the
gallbladder may be a clue that doubling of the CA is
present. Since anatomic variations in and around Calot’s
triangle are frequentcareful dissection of Calot’s trian-
gle is necessary for both conventional and laparosco-
pic cholecystectomy. Hemorrhage could be a problem
during search of the CA if these variations are over-
looked and that increases the rate of conversion to
open surgery. It also hasto be kept in mind that during
laparoscopic visualizationanatomic relations are seen
differently compared to conventional cholecystectomy

due to the methods of retraction used in the laparosco-
pic procedure. Thus, the term ‘laparoscopic anatomy’
has been introduced. This emphasizes the importance
of cystic arterial dissection and necessity of thorough
knowledge of cystic arterial variations for a safe per-
formance of cholecystectomy.

Variations in the CA are very tricky and surgeons
must be cautious during realization of laparoscopic
cholecystectomy.

Conclusion

The cystic artery is a key anatomic structure to be iso-
lated and ligated during laparoscopic or conventional
cholecystectomy. It is crucial for the surgeon to give
careful attention, identify, and confirm the cystic arte-
ry before clipping or ligation (Figure 2).

Fig. 2. Anatomic variation of cystic artery

Thus, it is essential from the surgeon’s viewpoint to have
a thorough knowledge and awareness of variations of
cystic artery which will contribute to the safety of
cholecystectomy. Hence, a detailed knowledge of the
arterial system of the extrahepatic biliary ductal system
along with its variations is necessary to prevent iatro-
genic biliary injuries. Cystic artery bleeding is consi-
dered to be one of the main reasons for converting la-
paroscopic cholecystectomy to open cholecystecto-
my. The incidence of conversion to open surgery due
to vascular injury is reported to be 0-1.9% and its mor-
tality 0.02% 3, hence these variations should stay in sur-
gical conscience to prevent procedure-related morbidity.
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Case report

TRANEXAMIC ACID FOR PREVENTION OF POSTPARTUM HEMORRHAGE IN AVERY
YOUNG PRIMIPARA WITHVON WILLEBRAND DISEASE

TPAHEKCEMHNYHA KHUCEJIMHA 3A IIPEBEHIIMJA HA INOCTIIAPTAJIHA XEMOPAI'NJA
KAJ MHOI'Y MJIAJJA ITPBOPOTKA CO BOH BUJIEBPAHAOBA BOJIECT

Kristina Blazheva and Goran Dimitrov

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

Skopje, Republic of North Macedonia
Abstract

Von Willebrand disease (VWD) is an inherited disorder
in the coagulation process. It occurs due to the quantita-
tive or qualitative lack of the von Willenbrand Factor
(VWF) coagulation factor. It is clinically presented by
mucous bleeding, most commonly nasal, gingival, pro-
longed and heavy menstrual bleeding, and only in se-
vere forms of the disease, there can be bleeding in the
joints and muscles. Treatment of patients with VWD
focuses on stopping or preventing episodes of bleeding
using medications. With good treatment, patients can
have a normal, healthy life.

Treating pregnant women with VWD is a particular cha-
llenge in many respects: pregnancy bleeding, bleeding
in the course of delivery and 4-6 weeks after delivery.
vWD may have varying degrees of clinical severity.
Serious bleeding may occur in patients with miscarriage
or intentional abortion in the first three months of preg-
nancy due to insufficiently high levels of factor VIII
(FVI1II). Bleeding in pregnant patients occurs less fre-
quently due to increased concentrations of FVIIl and VWF
during pregnancy. Their values drop sharply during deli-
very and after delivery, so they can cause heavy bleeding.
Postpartum hemorrhage can cause serious problems.
Antifibrinolytic medications are also used to control post-
partum bleeding in patients with VWD. Tranexamic acid
(TxA) belongs to that group of medications and has a
wide range of effects in hemorrhagic conditions.

We present a case of vaginal delivery and postpartum
hemorrhage controlled by TXA in a very young primi-
para (14 years old) who was diagnosed with vwWD and
completed the pregnancy at 36th gestational week.

Keywords: tranexamic acid, delivery, postpartum
hemorrhage, von Willebrand diseas
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Ancrpakr

Bon Bunebpanmosa 6omnect (VWD) e HacneaHno mope-
MeTyBambe BO MpOIEcOT Ha Koarynanuja. Hacranysa
nopaan KBAHTUTATUBCH WJIM KBAJUTATUBCH HCIOCTHUT
ox BoH-Bunebpannosuor ¢axrop (VWF) Ha xoarymarm-
ja. Knuanuku ce maHngectipa co KpBapeme 0] CIy3-
HUIIU, HAJYeCTO OJ] HOC, THHIMBH, MPOJOKEHO U OOMJI-
HO MEHCTPYaIHO KPBaperbe, a CaMO BO TEIIKH OOIHUIIH
Ha Oorecta MMa KpBapeme BO 3MTI0O00OBU M MYCKYJIH.
Tpermanot Ha namuentkute co VWD ce dokycupa Ha
3aIMparbe WIK CIIPEUyBamkhe Ha CM30UTE Ha KPBAPECHHE
co oMot Ha yekoBu. Co TOOpHOT TpeTMaH IMaIHeH-
TUTE MOXKaT JIa BOIAT HOPMAJICH, 3/IpaB )KHUBOT.
Bonemero Ha 6pemenute nanuentka co VWD e moce-
OCH Mpean3BUK O] MIOBEKE aCIeKTU: KpBapeme Bo Ope-
MEHOCTa, BO TEK Ha MOPOAYBAEHETO U YETHPH JIO IIECT
HEJIeJH 110 TopomyBameTo, rpu 1ro VWD moxe i1a nva
pa3IMyeH CTeleH Ha KIMHWYKA Cepro3HOCT. CepHo3HH
KpBapema MOXKe Jla Ce jaBaT Kaj MallMeHTKH CO CIIOH-
TaH WA CO HaMepeH abopTyc BO IPBUTE TPU MECEIH
o1 OpemMeHOCTa, TTOPaad HEJOBOJIHO BUCOKH HHMBOA HA
¢axrop VIII (FVIII). Kpapema kaj OpeMeHHTE MalieHT-
KI ce jaByBaaT IOPETKO, a Toa CE IOIDKH Ha 3rolie-
MeHaTa koHreHTpanuja Ha FVIII u VWF 3a Bpeme na
Opemenocta. HUBHHTE BpeIHOCTH HArlio omnaraar 3a
BpeMe Ha IOpPOIYBamkE H 110 IIOPOAYBAKETO, Taka IITO
MOKAT J1a TIPSII3BUKAAT OOMIIHA KpBapema.
[ocTapranHaTta XeMoparmja MoXxe Ja IpeIn3BUKa ce-
pHO3HH ITpodieMu. 3a KOHTPOIA Ha ITOCTIAPTAIHO KpBa-
peme kaj manueHTku co VWD ce kopuctaT u aHTU(PUO-
PUHOJMHUTHUYHN JIEKOBH. TpaHeKCeMHYHATa KHCEIHHA
(TXA) cnara BO Taa rpyra JIEKOBH W MMa IIMPOK CIIEK-
Tap Ha JeIyBamke BO XeMOParnyHu COCTOjOH.
[pukaxkan e cirydaj Ha BarHHAHO TIOPOIYBAE U MTOCT-
MapTaTHO KPBapehe, KOHTPOIHPAHHU cO TXA Kaj MHOTY
MJIaza mpBopoTka (14 TOMWHU) CO JAMjarHOCTHUIIMpPaHA
VWD kaj xoja OpemeHocTa € 3aBpiieHa Bo 36 recTa-
IIUCKa Hemena.

Kotyunu 300poBu: TpaHEKCEMITYHA KHICETMHA, TIOPOTYBAhE,
TocTIIapTaiHa XeMoparuja, Bon BueOpanmosa Gomect




50

Tranexamic acid-postpartum hemorrhage and von willebrand disease

Introduction

Peripartum hemorrhage (PPH) accounts for about one-
quarter to one-third of all maternal deaths. Worldwide,
7 women die of PPH every hour [1]. Von Willebrand
disease is the most common inherited bleeding disorder
among American women, with a prevalence of 0.6-
1.3% [2]. The overall prevalence is even greater among
women with chronic heavy menstrual bleeding, and ran-
ges from 5% to 24% [3,4]. Among women with heavy
menstrual bleeding, von Willebrand disease appears to
be more prevalent among Caucasians (15.9%) than Af-
rican Americans (1.3%) [5,6]. Von Willebrand disease
(VWD) is the most common congenital hemorrhagic
disease. It is presented in different types in 1% of the
total population, equally in both genders [7]. It is classi-
fied into three types depending on the age and degree
of VWF coagulation deficiency. The most common is
type 1 (70-80%), while type 2 (20-30%) is less frequent.
Both are inherited autosomal dominant. Type 3 occurs
less frequently (1%) and is inherited autosomal recessive-
ly [8]. VWD occurs due to a quantitative (type 1 and
type 3) or qualitative (type 2A, 2B, 2M, 2N) deficiency
of VWF. vVWF allows for easier platelet adhesion at the
site of injured blood vessel and platelet aggregation.
VWEF is a carrier and stabilizer of factor VIII (FVIII) in
the circulation, i.e. VWF forms a covalent complex
with FVIII and prolongs its life in the blood plasma
[9]. VWF is produced in megakaryocytes and endothelial
cells. vWF, which occurs in endothelial cells, circula-
tes in the plasma, and the other is found in the platelet
alpha granules. FVII1 is produced in hepatic cells [10].
VWD is characterized by a disorder of primary hemo-
stasis, i.e. prolonged bleeding due to decreased platelet
aggregation. VWD is clinically presented by mucosal
bleeding. The main symptoms are nasal bleeding, gin-
gival bleeding, bleeding of gums, heavy and prolonged
menstrual bleeding, whereas joint and muscle bleeding
is present only in severe forms of the disease with
reduced FVIII values. In some patients the condition is
completely asymptomatic, before serious bleeding follo-
wing surgery or traumatic injury [11]. During pregnancy,
the concentration of coagulation factors increases, inclu-
ding the FVIII complex, so that progression of gestation
within the patient can lead to gradual decrease in bleeding
time [12]. Severe bleeding may occur in patients with
miscarriage or intentional abortion in the first three
months of pregnancy due to insufficiently high levels
of FVIII. Postpartum hemorrhage (PPH) can cause
severe problems [13].

Treatment of VWD is only performed during active
bleeding or before invasive procedure (surgical interven-
tions) and only after the bleeding time is determined. At
prolonged bleeding time in patients Desmopressin (vazo-
pressin) for VWD type 1 is prescribed or FVII/VWF
concentrates for VWD types 2 and 3 [14,15]. Antifibri-
nolytic drugs are also used to control PPH in patients

with VWD. Tranexamic acid (TxA) belongs to that group
of medicines and has a wide range of effects in hemo-
rrhagic conditions. TxA does not systematically affect
coagulation, does not alter platelet count and function,
nor it affects activated partial thromboplastin time
(aPTT) and prothrombin time (PT) [16,17].

Clinical case

In December 2016 at the Clinic for Gynecology and
Obstetrics in Skopje, a 14-year-old patient was admitted
with vWD and first pregnancy at 36th gestation week.
Information on family history could not be obtained
due to separation of the parents andthe patient was
raised by guardians. Personal history: VWD diagnosed
in January 2015. Gynecological history: menarche at
11 years of age.

Medical history: due to prolonged menstrual bleeding
(juvenile metrorrhagia) in a period of 3 months in Ja-
nuary 2015, the patient was admitted and hospitalized
at the University Clinic for Gynecology and Obstetrics-
Skopje (UCGO). After ordination of hormone therapy
(tabl. Microgynon 1x1/day) the bleeding stopped. After
being discharged, the patient bled again despite the in-
tensive regime with oral contraceptive (tabl. Microginon
21+7). Afterwards, she was sent to the Clinic for Children
Diseases-Skopje. After performed children’s hematologic
examination in January 2015 she was diagnosed with
VWD. The patient was recommended to use TxA (Tran-
examic acid 500 mg to 6-8 hours) during bleeding
(prescribed by a pediatric hematologist) and oral con-
traceptive Microgynon 21+7 (prescribed by a gyneco-
logist-endocrinologist).

In April 2016 the patient’s selected gynecologist after
an ultrasound examination diagnosed the patient with
pregnancy in second lunar month. During the ultra-
sound examination the patient was also diagnosed for
uterus bicornis unicolis showingin left hemi-uterus GS
with fetus with SA+ and right hemi-uterus decidually
altered. Due to symptoms and signs of threatening
miscarriage, a gestational therapy was provided (amp.
Progesteron 1x1/week and tabl. Utrogestan 200 mg
2x1/day). The pregnancy was controlled by the patient’s
selected gynecologist and the patient was regularly
examined by a pediatric hematologist. Due to the risk
arising from the age and accompanying disease, the
patient was sent to the UCGO-Skopje before her due
date, in 36th gestational week. After the patient was
admitted and examined with an ultrasound, the findings
showed pelvic presentation of the fetus, with SA+,
fetal biometry appropriate to the gestational age, good
flow of feto-placental unit, CTG record without uterine
activity, vaginal examination showed complete amniotic
sac, without bleeding.

Before delivery, laboratory tests were made in the Center
for Hemophilia within the Institute of Transfusion Me-
dicine, Department: Hemophilia. The following tests
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Table 1. Tests for diagnosis and monitoring of VWD — before delivery

Analysis (description of status) Reference values Results
Tests of hemostatic system
Thrombocyte count [10exp9/L] 150-450 208
Hematocrit[%] 35-50 33.2
PT[sec) 9.8 (14) 14.2 11.33
aPTT[sec] 27.9(33) 37.7 27.25
TT[sec] 16.1(20) 24.1 15.42

Quantitative determination of coagulation factors

Antihemophilic globulin 50-150 128.61
(F.VIIN[%]
Von Willebrand factor Ris with activity 50-150 126.91
[%]
Von Willebrand factor vWF Ag [%] 50-150 59.42
Tests for fibrinolytic system
D-dimers [ng/mL] 0-500 1416.19
Aggregation and monitoring of anti-aggregation therapy
ADP [%)] 78-97 71
Collagen [%] 70-94 78
Ristocetin [%] 87-102 89
Blood test — White blood cells
WBC [109/L] 3.5-10 8.5
LYM [109/L] 0.5-5 15
MID [10exp9/L] 0.1-15 0.5
GRAN [10exp9/L] 1.2-8 6.5
LYM% [%] 15-50 17.7
MID% [%] 2-15 5.5
GRA% [%] 35-80 76.8
Blood test — Red blood cells
RBC [10expl12/L] 3.8-5.8 3.91
HGB[g/L] 110-165 12.1
MCVIfl] 80-97 85
MCH[pg] 26.5-33.5 30.9
MCHC [g/L] 315-350 36.4
RDW% [%] 10-15 15
RDWa [fl] 30-150 60.3
Blood test — platelets
MPVIfl] 6.5-11 8.6
PCT[%] 0.01-9.99 0.17
PDWI[fl] 0.1-99.9 13.5
LPCR[%] 0.1-99.9 21

were made: hemostatic system, quantitative determina-
tion of coagulation factors: FVIII and vWF (Ris with
activity, VWFAQ), tests for fybrinolitic system, aggregation
and monitoring anti-aggregation therapy and overall
blood test (Table 1).

After the results were obtained, a specialist in transfu-
sion medicine provided an opinion on D-dimers appro-
priate for the gestational age, border value of vVWF and
RisCo activity, good aggregation of thrombocytes.
After a spontaneous start, with spontaneous breaking
of the amniotic fluid sac, the early delivery of live fetus
with footling breech presentation was completed vagina-
lly with classic liberation of hands and extraction of
head following the Smelli-Wheit method. Placenta and
umbilical cord without irregularities. The episiotomy
incision was sutured.

The delivery and postpartum bleeding were controlled
with TxA, dosed by a pediatric hematologist (amp. Tran-
exemic acid 15mg/kg body weight (BW)/6-8 hours

intravenous). The patient with BW=62 kg postpartum
receivedl g TxA (i.v.).

After delivery on the puerperium department the patient
was examined consiliary by a pediatric hematologist
and a treatment was given of TxA (amp. Tranexemic acid
3x1 g in the course of seven days, amp. Tranexemic
acid 2x1 g after alleviation of bleeding and amp. Tran-
exemic acid 1x1 g until total termination of bleeding).
Uterotonic therapy was administered (amp. Methyler-
gometrin 2x1 i.m. in the course of seven days, after-
wards sol. Oxytocin 2x101U/ml i.v. until termination
of bleeding).

Two days after delivery at the Institute of Transfusion
Medicine,Department for Hemostasis and Thrombosis,
control laboratory analyses were made (Table 2).
According tothe results, a specialist in transfusion
medicine said that there wasa hyper-coagulation
condition with a strong hypo-agregability of
thrombocytes with ADP and collagen.
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Table 2. Tests for diagnosis and monitoring of vWD — after delivery

Analysis (description of status) Reference values Results
Tests of hemostatic system
Thrombocyte count [10exp9/L] 150-450 220
Hematocrit[%] 35-50 32
PT[sec) 9.8 (14) 14.2 13
aPTT[sec] 27.9(33) 37.7 33
TT[sec] 16.1(20) 24.1 22
Quantitative determination of coagulation factor
Antihemophilic globulin 50-150 145
(F.VIIN[%]
Von Willebrand factor Ris with activity 50-150 66
[%]
Von Willebrand factor vWF Ag [%] 50-150 114
Tests for fibrinolytic system
D-dimers [ng/mL] 0-500 799.0
Aggregation and monitoring of anti-aggregation therapy
ADP [%)] 78-97 24
Collagen [%] 70-94 1
Ristocetin [%] 87-102 4
Blood test — White blood cells
WBC [109/L] 3.5-10 9.4
LYM [109/L] 0.5-5 1.4
MID [10exp9/L] 0.1-15 0.3
GRAN [10exp9/L] 1.2-8 7.7
LYM% [%] 15-50 15.0
MID% [%] 2-15 3.5
GRA% [%] 35-80 81.5
Blood test — Red blood cells
RBC [10expl12/L] 3.8-5.8 3.75
HGB[g/L] 110-165 117
MCVIfl] 80-97 84.8
MCH[pg] 26.5-33.5 314
MCHC [g/L] 315-350 370
RDW% [%] 10-15 14.9
RDWa [fl] 30-150 60.0
Blood test — platelets
MPVIfl] 6.5-11 9.1
PCT[%] 0.01-9.99 0.20
PDWI[fI] 0.1-99.9 14.1
LPCR[%] 0.1-99.9 23.4

The control tests for hemostasis made before discharge
resulted in border values of VWF and VWFAg, hypo-
aggregability with ADP, normal values for collagen and
ristocetine and secondary activated fybrinolisis (Table 3).
The bleeding of the patient was regularly monitored
clinically with gynecological controls, ultrasound exa-
minations, complete blood test analyses, and analysis
of hemostasis and dosing of VWF. Postpartum ultra-
sound results: uterus bicornis with low retained con-
tents in one hemicavum. After administering uterotonic
therapy the control ultrasound examination was good -
without residual contents in both cavums and thin en-
dometrium.

During her stay in thehospital, the patient was monito-
red by a multidisciplinary team consisting of gyneco-
logist-obstetrician, gynecologist-endocrinologist, and

pediatric hematologist, specialist in transfusion medi-
cine, social worker and psychologist.

Before discharge, a control hematological examination
was made and a recommendation was given for TxA
therapy (tabl. Tranexamic acid 500 mg/2x1 until ter-
mination of bleeding).

The hospitalization of the patient until delivery lasted
23 days. She was discharged in generally stable condition
and advised for therapy and control of bleeding up to 6
weeks by the selected gynecologist. Before discharge,
the guardian was informed in detail for the condition
of the minor patient and the recommendations, and
due to the bad socio-economic status of the patient, the
social service for good implementation of doctor’s
recommendations was informed.
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Table 3. Tests for diagnosis and monitoring of VWD — before discharge

Analysis (description of status)
Tests of hemostatic system
Thrombocyte count [10exp9/L]
Hematocrit [%]

PT[sec)
aPTT[sec]
TT[sec]

Quantitative determination of coagulation factor

Antihemophilic globulin
(F.VII[%]

Von Willebrand factor Ris with activity

[%]

Von Willebrand factor VWF Ag [%]
Tests for fibrinolytic system
D-dimers [ng/mL]

Aggregation and monitoring of anti-aggregation therapy

ADP [%]

Collagen [%]
Ristocetin [%]

Blood test — White blood cells
WBC [109/L]

LYM [109/L]

MID [10exp9/L]
GRAN [10exp9/L]
LYM% [%]

MID% [%]

GRA% [%]

Blood test — Red blood cells
RBC [10expl2/L]
HGBI[g/L]

MCVIfl]

MCH][pg]

MCHC [g/L]

RDW% [%]

RDWa [fl]

Blood test — platelets
MPVIfl]

PCT[%]

PDWI[fI]

LPCR[%]

Discussion

VWD is a rare disease that is given particular impor-
tance in gynecology and obstetrics because of the risk of
PPH. According to Holmgren the incidence of severe
primary PPH is approximately 3.5% for vaginal delivery,
8% for instrumental vaginal delivery and 13% for caesa-
rean section [18].

The incidence of PPH is higher in all forms of delivery,
and is particularly high in instrumental vaginal delive-
ry, with three out of seven deliveries (43%) resulting
in blood loss of more than 1000 ml. Although there is
insufficient data to make generalizations, these results
underscore the recommendation to avoid instrumental
vaginal delivery in patients with VWD, in order to pre-
vent lacerations of the delivery routes and episodes of
severe bleeding [19].

The Nordic Hemophilia Council gives several recommen-
dations regarding the treatment, which differ from those
given by other authors. Thus, TxXA treatment is reco-
mmended in all births where the patient has vWD, and

Reference values Results
150-450 268
35-50 31
9.8 (14) 14.2 13
27.9(33) 37.7 30
16.1(20) 24.1 18
50-150 110
50-150 44
50-150 49
0-500 1064
78-97 64
70-94 109
87-102 125
3..5-10 6.3
0.5-5 14
0.1-1.5 0.4
1.2-8 4.5
15-50 22.9
2-15 6.4
35-80 70.7
3.8-5.8 3.81
110-165 110
80-97 82.0
26.5-33.5 28.9
315-350 353
10-15 14.9
30-150 61.4
6.5-11 8.5
0.01-9.99 0.22
0.1-99.9 125
0.1-99.9 18.6

other authors recommend TxA only when it is found
that VWF activity levels are low during the third trimester
of pregnancy [20-22].

A study done at Karolinska University in Sweden ana-
lyzed birth data from 14 different obstetric units over a
period of 18 years (1995-2012). Results showed that
low levels of FVIII in the third trimester of pregnancy
may predict PPH [23-25].

Patients with type 3 VWD were at highest risk of se-
vere PPH, although all were administered prophylactic
treatment [26-29].

Onestudy included 59 births and wasconsidered relative-
ly large because VWD wasa rare disease [30].

Similar sample sizes were reported in previous studies
from England, Scotland and the United States [31,32].
There are cases where VWF deficiency is diagnosed af-
ter prolonged bleeding following a caesarean section.
Many experts suggest that VWD patients may have va-
ginal delivery, while caesarean delivery is reserved only
when there are obstetric indications [33,34].



54

Tranexamic acid-postpartum hemorrhage and von willebrand disease

Treatment

Treatment options for vWD include desmopressin,
VWEF-FVIII, cryoprecipitate concentrates and other
therapies such as antifibrinolytic agents and estrogens.
Desmopressin (DDAVP) is a synthetic analog of vaso-
pressin. DDAVP increases plasma FVIII and vWF
levels temporarily in normal subjects and in patients
with vVWD. DDAVP is most effective in patients with
type 1 vWD who have normal VWF. Multiple reports
suggest that DDAVP is effective in preventing or con-
trolling abortion and bleeding during delivery [35-38].

Transfusion therapy

FVII/VWF concentrates are used to prevent or control
pregnancy-related bleeding in patients with VWD un-
responsive to DDAVP [39-41].

Cryoprecipitate should not be used during pregnancy
because of the risk of transmitting viral or other blood-
stream infections. They can be used in emergencies if
VWEF-FVIII concentrates are not available.
Antifibrinolytic agents are usually avoided during preg-
nancy, but are used to control postpartum hemorrhage
in patients with vWD [42].

TxA is a synthetic derivative of the amino acid lysine.
TxA is used to control or prevent bleeding from placental
abruption, caesarean section or other obstetric causes,
with no visible side effects in the mother or fetus [43-48].
Table 4 shows benefits and risks of TxA [49].
According to one investigation of TxA, it is shown
that various fixed (0.5 g or 1 g) and adjusted to body
weight (10mg/kg or 15mg/kg) doses of TxA are used
for prevention.

Given the wide range of body weight in preghant women
in modern obstetric practice, it is crucial to determine
the minimum effective dose of TxA to avoid undue or
overdose. The rationale of this study states that the mi-
nimum effective dose of TxA required to achieve the-
rapeutic plasma levels of TxA is 5-15mg/L, following ad-
ministration of a single dose of TxA intravenously (i.v.)
after the delivery of a newborn and the cutting of the
umbilical cord before delivery of the placenta [50-52].

Conclusions

Prophylaxis in consultation with a hematologist is a
standard way of treating VWD patients for successful
termination of pregnancy.The optimal dose and dura-
tion of prophylactic therapy depend on the type and
severity of vWD, mode of delivery, and VWF level at
term of delivery.

If patients are not diagnosed before pregnancy and de-
livery, then there is a risk of life-threatening bleeding
during childbirth or postpartum hemorrhage. Levels of
FVIII and vVWF should be determined in pregnancy,
primarily in the third trimester, to facilitate delivery pla-

nning and in the event of postpartum hemorrhage. TxA
has a wide range of action in hemorrhagic conditions.
TxA reduces menstrual blood loss and is an alternative
to menorrhagia.

TXA reduces postpartum blood loss and transfusion
needs. TxXA has been successfully used to control
bleeding in pregnancy and delivery.

Conflict of interest statement. None declared.
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Abstract

In the last sixty years, as a result of numerous researches
and studies, the approach in the treatment of wounds
has significantly changed, which has contributed to
greater efficiency of the treatment. Acute wounds by
definition are those wounds that heal without compli-
cations in the estimated time period, when the struc-
tural and functional integrity of the skin is restored.
Chronic woundsdo not follow a normal trajectory of
healing, and no complete functional and structural in-
tegrity of the skin is achieved. Chronic wounds usually
take monts to heal, leading to disruption in patients’
lives and risk of amputations. They are afinancial bur-
den for the health systems.

Martorell’s ulcer is an ischemic and very painful lesion
of lower limbs, associated with poorly controlled hyper-
tension. It is located in the distal third of the lower limbs.
Hyperbaric oxygen therapy has a significant place in
the therapeutic approach in addition to the conven-
tional one.

Treatment involves breathing 100% oxygen at the pre-
ssure higher than the atmospheric pressure in order to
provide better oxygenation of the tissues and to en-
hance the wound healing processes. The aim of the study
wasto evaluate the effect of 100% oxygen under pre-
ssure applied as an adjuvant treatment in a patient with
Martorell’s ulcer of the lower limb.

In this report, we present a patient with painful ulcers
of the distal part of the lower limb and poorly controlled
systemic arterial hypertension treated withadjuvant hyper-
baric oxygen therapy.

The results of the investigations and the local and sys-
temic therapy are shown in details.

The treatment improved and accelerated the process of
granulation and epithelialization, and provided absence
of a wound infection. Hyperbaric oxygen therapy as an
adjuvant treatment is effective in accelerating the wound
healing processes.

Correspondence to: Breshkovska Hristina, University Clinic for
Plastic and Reconstructive Surgery, Faculty of Medicine, Skopje;
Phone: +389 78 35 33 31; e-mail:hristinanb@icloud.com

Keywords: hyperbaric oxygen therapy, chronic wounds,
Martorell’s ulcer, hypertension, oxygen

Ancrpakr

Bo mocnemHuTe ImieeceT TOAWHH, KaKO PE3yiaTar Ha
OpOjHH HMCTpaXKyBama, 3HaYajHO Ce MPOMEHH MpUCTa-
IOT BO JIGKYBakhe¢ Ha PaHHUTE, IITO MPHUIOHECE 3@ TOT0-
JeMa e(pUKACHOCT OJf TPETMAHOT. AKYTHH PaHU Ce THE
KOHIIITO 3apacHyBaaT 0e3 KOMILTHKAIIUU BO MPEIBHICH
BPEMEHCKH TEPUOJ], KOra HacTalyBa OOHOBYBambe Ha
CTPYKTYPHHUOT ¥ (DYHKLIIMOHAJIHUOT MHTEIPUTET HA KO-
arta. XpOHUYHU PaHH He ja crefaT HOpMallHATa TPacK-
TOpHja Ha 3apaCHYBambe M HE IOCTHIHYBaaT KOMILICTEH
(YHKIMOHAIICH U CTPYKTYPEH MHTErPUTET Ha KOXKata.
Ha xporn4yHMTE paHd, OOWYHO MM C€ MOTPEOHU MeceIH
3a 3alleyBabe, ITO BOIM 0 HAPYLIYBame HA JKUBO-
TUTE Ha MAIMEHTHUTE, CITIOCOOHOCT 3a paboTa, pU3MK 3a
amIyTanui 1 (PUHAHCHCKO ONTOBapyBale HA 3IpaB-
CTBEHHTE CHCTEMHU.

Martorell ynkyc nmpercraByBa ncxemuyna u OOJHa Jie-
3Wja JIOKaJIM3UpaHa BO IUCTAlIHA TPETHHA Ha JOJHUTE
eKCTPEeMHTETH, acOLMpaHa Co JIOLIO PeryJHpaHa XUIep-
TeH3uja. [10Kpaj KOHBEHIIMOHAIHUOT TEPAITUCKH TIPHACTAIT
3HAYajHO MECTO M TpHIlara U Ha xurepOapHaTa OKCH-
TeHO Teparuja, Koja BKIIydyBa aumiere Ha 100% xuc-
JIOPO/, Ha MOBUCOK MPHUTHCOK O]l aTMOC(EPCKUOT, CO
e Ja ce 00e30eau momodpa OKCUTeHalja Ha TKUBaTa
U J1a Ce MOI00pAT MPOLIECUTE Ha 3apaCHYBAHbE HA PaHHUTE.
Ilenra Ha cTyaujaTta e ga ce epaympa e(eKTOT Ha
100% xwucmopox, oz 3roJeMeH IMPHTHUCOK KaKo ajjy-
BaHTEH TpeTMaH Kaj mammeHT co Martorell ynkyc Ha
JOITHUTE EKCTPeMHUTETH. BO TpymoT € mpe3eHTHpaH
Clly4aj Ha MAIMEHTKa CO OOJHU YIIepalud BO Ipeaet
Ha JMCTAJHUOT JeN Ha JECEH [IOJICH EKCTPEMHTET M
JIOLIO peryjiupaHa apTepucka Xureprensuja. JleranHo
ce MPUKAKAHU PE3YJITATUTE OJf HHBECTUTAIIUUTE U Op-
JMHUPaHATA JIOKAJIHA, KAKO U CHCTEMCKa Tepariija.
TpeTMaHOT TH TIOJOOpW M TH 3a0p3a MpOIeCUTe Ha
rpaHyjalyja W enuTelIu3alrja U OBO3MOXH ITOOP30
CcripaByBame co MH(peknujaTa. XumepbdapHaTa OKCUTEHO-
Tepanuja, Kako ajjyBaHTeH TPETMaH ¢ e(rKacHa BO 3a-
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Op3yBame Ha IPOLIECUTE HA 3apPAaCHYBAamE Ha XPOHHY-
HUTE paHH.

Kiyunn 360poBu: XumepbapHa OKCUTEHO Tepanuja,
xponudHa pana, Martorell yikyc, xureprensuja, KUCI0pOz

Introduction

Chronic wounds are defined as wounds in which the
order and time of reparative processes are impaired.
Therefore, it is impossible to establish anatomical and
functional integrity, i.e. reparative processes do not
result in a satisfactory anatomical and functional result.
Chronic wounds are a serious problem for patients and
a burden on the health system accompanied by a high
mortality [1,2].

Martorell’s ulcer is an extremely painful, progressive
ischemic ulcer of the lower extremities in patients with
hypertension. It is a rare and often unrecognized chro-
nic, necrotic wound of the lower extremities.

It is present in patients over 50 years of age with chro-
nic progressive hypertension, which is uncontrolled. It
is more common in the female population and is often
associated with diabetes. Localization is in the lower third
of the lower extremities, and is usually dorsolateral [3,4].

It was described by Fernandes Martorell in 1945. It
occurs in about 5% of all ulcers of the lower extre-
mities with different etiologies. Its frequency increases
in poor living conditions, obesity and hypertension [5].
The pathogenesis of Martorell’s ulcer is related to
local factors that trigger dermal arteriosclerosis and
subsequent hyperplasia of the media layer and elastic
lamina, a process known as hyalinosis. As a result of
atherosclerotic changes in the dermis and subcultis,
blood flow is disrupted. Increased resistance to flow
and ischemic changes (lack of adequate oxygen supply)
occur, leading to skin necrosis and ulceration [6,7].

In terms of differential diagnosis it can bepyoderma gan-
grenosum (PG), necrotizing vasculitis and calciphylaxis [8].
Early diagnosis is important because of appropriate
treatment, and thus pain relief in patients.

The diagnosis is made on the basis of the clinical
picture, chronic arterial hypertension, and present-
comorbidities [9].

Because it is a rare disease, few studies have been
done on the treatment and rehabilitation of patients.
Occurrence of painful ulceration, solitary or multiple,
usually symmetrical and in the lower third of the lower
leg, deep, with irregular borders, with a bottom with
fibrinous adhesions and necrosis and without response
to standard therapy is an indication for this disease
[10,11].

The therapeutic approach is aimed at regulating blood
pressure, using calcium channel blockers, selective
beta 1-blockers, and ACE inhibitors as long as there
are no contraindications. A large series of investigated

cases have shown that even a slight decrease in blood
pressure can have a major impact on pain and healing [12].
The ulcer care usually involves surgical debridement
along with compression therapy, vacuum-assisted negative
pressure closure, and for large ulcers, skin grafting [13].
The combination therapy improves the general condi-
tion of the patients, reduces pain, and thus leads to a
reduction or complete cessation of analgesics.
Paracetamol and other nonsteroidal anti-inflammatory
drugs are usually sufficient to relieve pain, but narcotic
analgesics (opiates) are included to relieve severe pain.
Antibiotics-whenever treatment of a secondary bacte-
rial infection is required [14].

Regulation of glycemia in patients with diabetes [15].
Hyperbaric oxygen therapy involves breathing 100%
oxygen at a pressure higher than atmospheric in order
to provide better tissue oxygenation and improve wound
healing processes.

The aim of the study was to assess the effect of 100%
oxygen under pressure applied as adjuvant treatment in
a patient with Martorell’s ulcer of the lower extremities
and to determine the optimal therapeutic modalities [16,17].

Case study

Two years ago, a female patient, 56 years of age, had
painful ulcerations measuring 7x4 cm, 5x2 cm, 1x1 cm
with a bottom with fibrinous adhesions and necrosis
(wound bed with areas of fibrin and necrosis) in the area
of the distal part of the right lower extremity, in the
area of lateral malleolus and hyperaemia of the surroun-
ding skin with signs of infection (Figure 1, Figure 2).

=

LR

: = o : s
%1 . } : .'»",i‘.

o e Y
4 . X

Fig. 1. Wound bed with areas of fibrin and necrosis

For 10 years the patient had suffered from poorly regu-
lated arterial hypertension that ranged up to 220/130
mm Hg. Diabetes mellitus-insulin dependent diabetes
was diagnosed 6 years ago.

Over the period of 2 years, she was treated locally with
standard dressings and debridement. The rest of the
therapy included oral antibiotics depending on the
microbiological finding; if necessary analgesics were
given, and the patient received antihypertensive thera-
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Fig. 2. Wound bed with areas of fibrin and necrosis

py irregularly that had not been corrected by a cardio-
logist for years. Insulin therapy was also not regularly
monitored-poorly regulated diabetes. Local and syste-
mic therapy did not significantly improve the condition.
During the examination the following tests were made-
ulcer swab for microbiological examination, a com-
plete laboratory blood analysis with CRP. Ultrasound
color Doppler of lower extremities was also made. A
complete cardiac examination was performed along
with echocardiography. Additionally, an ultrasound of
the abdomen and a native roentgenography of the
lungs was performed to assess whether to include hy-
perbaric oxygen therapy.

The examination results showed presence of Pseudomonas
aeruginosa in the wound, higher glucose levels 11
mmol/l and higher CRP 57. Pathohistological analysis
from elliptical deep biopsy of wound to fascia, through
the edge of the ulcer and necrosis confirmed the diag-
nosis or showed subcutaneous arteriosclerosis with
thickened arterial walls, narrowed lumen and thrombo-
sis, skin infarction, and medial calcinosis. Ultrasound
color Doppler of the lower extremities showed a normal
flow inarterial and venous blood vessels of the lower
extremities with ABI 0.98. Cardiac examination with echo-
cardiography showed signs of cardiac left side afterload.

Fig. 3. Complete epithelialization of the wound

Local therapy applied-regular dressings (every day, and
after improving the local finding, every other day) and
surgical debridement of the ulceration. At the beginning
of the treatment, an oral antibiotic according to the an-
tibiotic sensitivity test was included, appropriate anti-
hypertensive therapy (Skopryl a 20 mg 2x1, Furosemid
1x1/2). Oral analgesic Niflam was included, as needed.
The course of treatment included hyperbaric oxygen
therapy. A total of 40 HBO exposures were performed
under protocol 2.0 ATA, in duration of 90 minutes, 5
times a week, for a total of 2 months.

Complete epithelialization of the wound was achieved
after 8 weeks (Figure 3, Figure 4). Control examination
was conducted every month, during the first 6 months,
and after that every 6 months throughout 2 years with
a normal local finding.

Discussion

Chronic wounds are a serious socio-economic prob-
lem, a burden on patients and on the health care sys-
tem of any country. Their treatment is a challenge for
healthcare professionals. Due to the different etiology
and associated comorbidities, a multidisciplinary app-
roach is necessary.

In chronic wounds, infection is often present, leading
to prolonged inflammatory and connective tissue dama-
ge, increased production of free radicals, and proteoly-
tic activity. The inflammatory phase disrupts growth
factors, cytokines, and chemokines, causing ischemia,
edema, and inhibition of nutrients entry into the wound [18].
Martorell’s hypertensive ischemic ulcer is a rare chro-
nic wound that is often misdiagnosed and therefore it
is very important to recognize and treat it in a timely
manner. For the treatment, it is very important not to
confuse the Martorell’s ulcer with Pyoderma gangre-
nosum or necrotizing vasculitis since their treatment is
quite different, and exposure of patients with tissue
necrosis due to ischemic arteriosclerosis to systemic
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immunosuppressive therapy may increase the risk of
septicemia [7].

Based on the clinical picture, the presence of uncon-
trolled hypertension, severe pain, comorbidities, exclusion
of other related diseases, Martorell’s ulcer was suspec-
ted in our patient. The diagnosis was confirmed by
multidisciplinary approach, antibiotic therapy, regula-
tion of hypertension, analgesics, and improvement of
the clinical picture.

In addition to conventional therapy such as regular
local wound treatment (dressings and surgical debride-
ment), adjuvant hyperbaric oxygen therapy was inclu-
ded to reduce pain and especially in the process of gra-
nulation and complete tissue epithelialization [17,18].
Systemic Hyperbaric Oxygen Therapy (HBOT) has been
suggested as an adjuvant treatment in patients with chro-
nic wounds. HBOT has been shown to have antimic-
robial action and it increases oxygenation of chronic
wounds. This improves neutrophil activity, stimulates
angiogenesis, and enhances fibroblast activity and co-
llagen synthesis.

HBOT provides ischemic tissue hyperoxygenation and
hypoxia correction. Indeed, fibroblasts, endothelial cells,
and keratinocytes are replicated at higher rates in an
oxygen-rich environment. In addition, leukocytes kill
bacteria more efficiently when supplied with oxygen [16].
The main goal of HBOT is to increase the oxygen
diffusion gradient in the tissues by about 10-20 times,
to allow hyperoxygenation of the ischemic tissue, the-
reby reducing the levels of inflammatory cytokines
and stimulating growth factors production. In addition,
HBOT increases antibacterial activity, and reduces the
specific activation of inflammatory cells. Further,
HBOT functions are to stimulate stem cell transmigra-
tion in the wound, to alter leukocyte endothelial cell
adhesion, and to promote collagen formation [17-19].

Conclusion

HBOT has many effects on wound healing such as im-
proving oxygen supply to the wound, reducing inflamma-
tion, increasing angiogenesis, and stem cell mobilization.
The treatment improved and accelerated the process of
granulation and epithelialization and ensured the ab-
sence of wound infection in the case of our patient.

Hyperbaric oxygen therapy as an adjuvant treatment is
effective in accelerating wound healing processes.

Conflict of interest statement. None declared.
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YIIATCTBO 3A ITPUJABA HA TPY1 O1 COPABOTHMUIIUTE HA MMII

"Maxkenoncku MeauiuHcKy npersen” (MMII) e crpyyHo crnucanme Ha MaKeJOHCKOTO JIEKapcKo
APYLITBO, IPBEHCTBEHO HAMEHETO Ha JIEKapUTe Of OMILTA NPAKTUKA, CHELHjalIUCTUTE Off OfIEJIHUTE
MEJUIMHCKY TACIUILINHA U UCTPaXKyBauuTe BO o0JiacTa Ha 0a3UYHUTE MEJULUHCKU U IPYTU CPOJHU
HayKM.

CnucaHueTo ru IMa cJelHuBe pyOpUKY U KaTETOPUU Ha TPYJOBU:

N3BopHu TpyAOBH

CoonmryBama 3a KIMHHYKH 1 JIA0OPATOPUCKH HCKYCTBa

IIpnka3u Ha crydan

Op npakTHKa 3a NPpakTHKA

Enykarnsan cratnn

Bapuae (mucma on penakuujata, ONINTECTBEHAa XPOHMKA, IPUKa3W HAa KHUTU, W3BELITAl Of
KOHTPECH, CAMIIO3UYMH U IPYTH CTPYIHU coOupH, pyoprkara ,,Bo cekaBame,, 11 Ap).

QU A WN =

N3BopHuTe TpyaoBU mMMaaT Oejie3W Ha HAYYHH TPYAOBH, AOAEKA TPYAOBUTE KaTETOPU3MPAHU BO
pyOpukure 2-5 umMaar Gene3u Ha CTPyYHU TPY/OBH.

Bo MMII ce o6jaByBaaT TpyaoBH Ha wieHoBUTe Ha MIIJl M Ha YIEHOBM Ha JPYrM CTPY4YHH
3ApYyKeHHja. ABTOPUTE CE€ OATOBOPHM 3a MOYMTYBAHETO HA €THUKUTE Hayesa NPU MEJUIUHCKUTE
HCTpaxKyBama, a N3HECEHUTE CTABOBU, U3BEICHU Of] aHAJIM3aTa Ha COICTBEHUTE PE3YJITATH, HE Ce
HY>KHO U cTaBoBHU Ha Penakuujata Ha MMIT.

PepakiujaTa v ucnpaka pakoONUCHTE Ha CTPYYHa pelieH3uja; pereH3eHToT (uTe) u Pegakumjara ja
ompefenyBaaT neUHUTHBHATA KaTeropusaluja Ha pakomMcOT Koj e mnpudareH 3a TevyaTewme.
PenaxkupmjaTa ro 3agpKyBa IpaBOTO paKONMCUTE 1a T'M NTeYaTH CIOPEN PEUEH3UPAHUOT IPUOPUTET.
YnarcrBoro 3a copabotHunute Ha MMII e Bo cormacHoct co BaHkyBepckuTe mnpaBuia 3a
n3eqHavYeHu Oapama 3a paKONMMCHTE KOU ce Mpakaat [0 OMOMETUIIMHCKUTE CIUCaHu]a.

1. TEKCT HA PAKOIILCOT

CuTe pakoNmCcH ce HCIpakaaTt BO eJIeKTPOHCKa (popMa Ha eleKTpoHcKaTa aipeca (e-mawmn) Ha MJIJT-
MMII, co nBoeH mpopep u HajMHOTY 28 pefoBM Ha cTpaHula. TpyloT ce mogHecyBa Ha aHTJIMCKU
jazuk nmatuandeH oHT Tumec Hew Poman romemuna 12 m ancrpakT Ha MakeqOHCKH ja3uk. JIeBo,
rope u fony Tpeba fla ce ocTaBu clioOO[jHa MapruHa Off HajMaJKy 3 cM, a JiecHo off 2,5 cMm.. PegauoT
Opoj Ha CTpaHMIUTE CE MUIIYBa BO IECHUOT TOPEH aroJ.

Pakomnucor Ha TpymoT Tpeba fAa e NpHUApPYKEeH cO MUCMO Ha MPBHOT aBTOP, CO M3jaBa AeKa MCTUOT
TEKCT HE € BeKe 00jaBeH WM MOAHeceH/mpudaTeH 3a MedaTele BO JIPYro CHUCAHUE WM CTPy4YHA
nyGIMKanyja u co MOTBPAA fieKa PAaKOIHMCOT € MperyiefjlaH M ofoOpeH Off CUTe KOABTOPH, OTHOCHO CO
IpUApPYKHA IeKIIapalyja 3a eBeHTyaleH KOH(IUKT Ha UHTEPECH CO HEKO] Of] aBTOPUTE.

HacnoBuara crpana Tpe6a ja uMa: HacllOB Ha MAaKEJOHCKHM M aHTJUCKU, UIMHUbAa U TPEe3uMIba Ha
aBTOpUTE, KaKO M WHCTUTYLMHATE HAa KOW UM IpHUnafraaT, IMHAKAaTa Ha aBTOPUTE W HACIOBOT HA
yCcTaHOBaTa ce MOBP3yBaaT CO aparcku OpPOjKU; aBTOP 3a KOPECIOHJCIHja CO CUTe jeTaiu (Tel. e-
Mami); KaTeropuja Ha TPYIOT; KPaTOK HACIOB (10 65 KapakTepu 3aeHO CO MPA3HUOT MPOCTOP);
Kako u mH(popManyja 3a MPUIOHECOT 3a TPYAOT HAa CEeKOj KoaBTOp (Wieja, Au3ajH, coOMparbe Ha
MOJATOIH, CTATHCTHCTUYKA 00paboOTKa, MUIYBAke HA TPY/OT).

HacnoBor Tpeba KOHIIM3HO fa ja U3pa3u cogpkuHata Ha TpyfoT. Ce npenopadysa fia ce U30erHyBa
ynotpeba Ha KpaTeHKH BO HACJIOBOT.

M3BopHNTE TPYAOBH U COONIITYBAKATA FO UMAAT CIECAHUOB (pOpPMaJIEH peAoCye]l: HacllOBHA CTPaHa,
M3BaJlOK Ha MaKEJOHCKY ja3uK (BOBEN, METOH, Pe3yJATaTH, 3aKIy40K) CO KIy4YHH 300pOBH, N3BAIOK
Ha MaKEJIOHCKH ja3WK CO KJIy4YHH 300pOBHU, BOBEJ], MaTepHjal ¥ METOAM, Pe3yJTaTH, JUCKycHja H
3aKJIy4YOLH, TUTEepaTypa 1 Npuiao3u (Tadenu, rpaduld U CIUKN) U JIETEHAN 3a MPHIO3UTE BO €fieH

dajmn.



Ipuka3nre HA caydam Tpeba f1a cogpxKaT BOBEN, JAETaJeH NPUKa3 Ha CIyd4ajoT, JUCKycHja CO
3aKJIyYOK U JINTepaTypa cO MPHUIIO3H.

N3BanokoT Ha MaKeTOHCKH ja3uk Tpeba 1a cofpxku HajMHOTY 250 300poBU U 1a Ouje CTPYKTypUpaH
CO cUTe OMTHU YMHUTEIHN W3HECEHH BO TPYAOT: BOBEJ CO IeNITa HA TPYAOT, METOAOT, pe3yaTaTu (co
HYMEPHUYKH TOAATOIM) U 3aKJIyYOIM. 3aeHO cO M3BAaJJOKOT, Tpeba fa ce JJocTaBaT U 0 5 KIyYHH,
WHEKCHYU 300pOBH.

M3BaOKOT HAa AHIVIMCKY ja3MK MOpa /1a € CO COApKMHA MJCHTUYHA CO COlp>KUHATA Ha U3BaJJOKOT Ha
MakefoHCKHM ja3uk. Kiyunure 360poBu Tpeba ma ce Bo cormacHocT co MeCX (Mepuman CuGjent
XeauHrc) nucraTta Ha Magen Menuyc.

BoBengoT Tpeba ja mpeTcraByBa KpaTOK U jaceH NMpHKa3 Ha UCIUTYBAHMOT NMPOOJIEM U LEeIuTe Ha
UCTPaXKyBamheTO, CO HaBe[lyBamke Ha €TUYKMOT KOMUTET OTHOCHO MHCTUTYIMjaTa Koja ro ofoopuia
UCTIUTYBalkeTO (KIMHWYKA CTyAWja Koja ce paboTu crmopej NpUHIMONATE Ha XeJICHHIIKATa
lleKJapanyja 3a MaieHTHTe 1 HUBHATE MpaBa).

MeTtoaute Tpeba fa 6MAaT TOYHO Ha3HAUYEHH, 3a [Ja CE€ OBO3MOXH MOBTOPYBalk€ Ha MPUKAKaHOTO
ucrpaxysawmbe. OcoOEHO € BaxXHO fa ce IpenusupaaT KpPUTEPUYMHTE 3a CeleKlyuja Ha
OIICEPBUPAHUTE Cliydan, BOBEJJCHUTC MOIII/I(bI/IKaHI/II/I Ha BeKe II03HATUTE METOAMU, KaKO u"
uaeHTU(UKaNMja Ha YOOTpeOEHUTE JIEKOBH CIIOpEf] T€HEPUYHOTO WME, JO3UTE€ W HAYMHOT Ha
aJIMUHHCTpALA]a.

Pe3ynararnre TpebGa fa ce mpUKaxkaT jacHO, 1O JIOTHYEH pefociefl. Pe3ynarature ce m3HecyBaaT BO
crangapgaute CU epununnm. Bo TekcToT Tpeba ja ce Ha3HAauW ONTUMAIHOTO MECTO Kaje Ke ce
BMETHAT TabelnTe U WIyCTpalMnTe, 3a 1a ce n30erHe HeMOoTpeOHOTO MOBTOPYBAHE Ha U3HECEHUTE
nogatonu. 3HavyajHOCTa Ha pel3yJiTaTuTe Tpeba faa ce 00paboOTH CTAaTUCTUYKH, CO [eTaJeH ONMUC Ha
yInoTpeGeHUTe CTAaTUCTUYKHI METOMIU Ha KPajoT Ha JIEJIOT MelllOOU.

[uckycnjara Tpe6Ga fa TW UCTaKHE WMIUIMKANUMUTE Off AOOMEHHUTE pe3ylTaTu, CIOPEfeHH CO
MOCTOJHUTE CO3HAHM]a 32 UCNUTYBAHUOT MPOOIIEM.

3akayyonure TpebOa ga He 6upat nogonru o 150 36o0poBu.
2. IIPU/IO3H

Kako mpunor-gokymeHTanyja Ha TpyAOBUTE MPEIVIOKEHNU 3a NeYaTemhe, MOXKe Jla ce IocTaBaar o 5
npusiora (Tabenu, (PUTypH,/CITUKY - UITYCTPAIH ).

TabenuTe ce qocTaByBaaT Ha KPajoT HA TPYAOT BO ucTtuoT (paji. Cekoja Tabena Tpebda a mma CBOj
HACIIOB U pefieH 6poj KOj ja OBp3yBa cO TEKCTOT. XOPU30HTAIHN 1 BEPTUKAIHU JIMHUYU HA TabenaTa
He ce J03BOJICHN; O3HAKHWTE Ha KOJIOHMTE BO TabeiaTa ce NMUIIyBaaT CKPAaTeHO MU CO cuMOOI, a
HUBHOTO 00jacHyBam€ ce MUIIyBa Ha JHOTO Ha TabenaTa, BO BUJ] HA JereH a.

Nnycrpanuure ce gocraByBaaT co pefieH Opoj Kako ClIMKa BO IPHO-0ejla TEXHUKA, a CeKoja CIIMKa
Tpeba 1a e MpUApPYKeHa co JiereHya (OImc).

MukpogoTorpacdunre MOXe a cogpKaT MoceOHN 03HAKHM BO BHUJ] Ha CTpenKH uiu cuMOomn. [Tokpaj
OIMCOT Ha CIIMKaTa, MOpa Jla Ce HaBeJe M 3rOJIEMYBAkbETO U BUIOT HAa OOSHETO Ha MpemnapaToT (aKko
TOa BeKe He € HallpaBeHO BO CeKIMjaTa Mailiepujan u meimoou).

Cute o3Hakm Ha ororpaduutTe Mopa ja OHAaT JOBOJHO TOJEMH, 32 Ja MOXE jacHO Ja ce
pacno3HaaT M MO CMallyBamkeTO BO IeYyaTHUIATa, NPA HUBHOTO BKJIY4YyBalke BO IledaTeHaTa
CTpaHMIA Ha CIMCAHUETO.



3. JIUTEPATYPA

LuTupanara nureparypa ce MUIIYBa HAa KPajoT Ha TPYAOT IO 3aKIYYOLUTE, CO PEHI OPOEBU CIOPEN
pefocneoT Ha M0jaByBamkEeTO HA IIUTATOT HAa TEKCTOT HA TPYIOT CTaBEHM BO CPEJHM 3arpajau u 6e3
IpocTop Mef'y HUB (aKO ce MoCeoBaTelHI Tpeba 1a ce MOBP3aHM CO IPTHYKa, Ha np. 113-6K).
Jluteparypara ce IMTUpa Ha CIEAHUOB HAYMH (KpaTEeHKHUTE 3a HACIOBUTE Ha CIHcaHMjaTa Tpeba jaa
ce criopen aucrara npudarenn Bo Mugen Menuiyc):

a) cidawuja 60 cuucanue (ce HaBeyBaaT CUTEe aBTOPH, aKO T MMa JI0 4 WV MIOMAJKy; aKO T UMa
noBeke ofi 4 ce HaBelyBaaT MpBUTE 3 aBTOpPU M ce AofaBa: u cop.) Hermma JIT Meanowmc AT,
PoGucon JIJI eiti an. Cenonp HeomnacMc adprep anyTe JSMIX00IacTull JeykeMmua uH uxmiaxood. H
Enrn J Mep 1991; 325:1330-6.

0) 3aeoHuuKu asiiop

I'MBUO (MuTeppucuumnaaps rpoymn ¢op HaHIep nape eBaayaTuoH). PeqynuHr fuarHocTuI aemias
uH Opeact nanuep. [Toccubne Txepaneyrul ummnatuonc. Llanuep 1986; 58: 1756-61.

B) O3 asuiop - anHoHUMHO. Bpeact cupeeHuHr: Hew eBujeHIe. (Eouitiopuann Janyeiu 1984; n :1217-
8).

r) llo2naesje 60 KHUzZa uau monozpaduja

Bbeuncrenn JI, Cwapt3 MH. Ilatxorenun mnponepruec o¢ HHBAAUHI MulpoopraHucmc. Bo:
Copeman WA Jp, Copmeman IbA, Ep. Ilarxorenun, mnxscuojors: MelxaHucMc od Juceace.
IMxunapennxua; b b Caynuepc, 1974: 457-72.

IIpBuTe oTneyaToM Ha TPYJOBUTE MM Ce IpaKaaT Ha aBTOPUTE 3a KOPEKIUja: aBTOPUTE CE NOJKHA
KOPUTMPAHUOT OTIEYATOK J1a U ro BparaT Ha Pepgakuujata Ha MMII Bo pok of 2 neHa.

Anpecara na Penaknujara
HMame I'pyes Op. 3
I'papcku sup 610k U,
1000 Ckorje,

Ten.: ++ 389 02 3162 577

Enekrponcka anpeca (E-mamn): MujgKyHeT.[IOM.MK

N3BecryBame 3a yneHopute Ha MJIT

Cure IITO cakaaT U HaTaMy J1a To 100MBaaT CIHCAHUETO TPeda a ja UMaaT yNjaTeHO YieHapuHaTa
3a 2019 roguna Bo BucuHa ox 600 nenapu W 3a Toa na ja uHQopMHpaaT cTpydYHaTa CiayxkOa Ha
Make0HCKO J1eKapcKO APYIITBO, IMCMEHO WJIH NPeKy Tesae(oH.

Jerannu nHdopmanuu Moxerte 1a 1oouere Ha TeedoHoT Ha JpymTBoro 02 3 162 557.

N3BecryBame 3a penensentnre 3a MMII

Bo ckiaan co npaBuiHukoT Ha YKHUM peneH3eHTHTE IITO HABPEMEHO W OJTOBOPHO Ke ja ogpadoTaTt
peueHsujara ke nodujar (0.4 Goma kom ce coGupaar 3a yHaNpeayBame BO aKaJeMCKHTEe 3Bambha.
BonoBuTe Mo3KaT /1a ce 106HjaT U peTporpaaHo npeky nodapysame o MJIJI - 3162 557.
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