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LASER IN THE TREATMENT OF STRESS URINARY INCONTINENCE AND SYNDROME OF

RELAXED VAGINAL WALLS

LASER VO LEKUVAWE NA STRES INKONTINENCIJA NA URINA I NA SINDROM

NA OPU[TENI VAGINALNI ZIDOVI

Simonida Kotlarova Poposka and Afrodita Stomnaroska Jovanoski

PZU ReMedika, Skopje, Republic of Macedonia
Abstract

The aim of this paper is to present the new laser techno-
logy using erbium laser JAG various minimally
invasive, non-surgical procedures in gynecology. The
laserhas its effect through photothermal action, leading
to reconstructtion and stimulation of new collagen
synthesis in the vaginal walls and fascia of the pelvic
floor muscles. This results into hardening and tightening
of the vaginal walls, which contributes to better leverage
of the bladder and urine retention. In gynecology this
laser treatment is used for treatment of vaginal walls
failure, stress urinary incontinence, pelvic organ
prolapse and vaginal atrophy. From 2010 to 2014
several clinical studies were conducted, all of them
about the use of laser in the treatment of these 4
conditions and the aim was to confirm the efficacy and
safety of this technology. The results showed that
SMOOTH mode erbium laser is an effective and safe
method for treatment of vaginal walls weakness, stress
urinary incontinence, pelvic organ prolapse and vaginal
atrophy.

Keywords: laser, stress incontinence of urine, relaxed
vaginal walls

Ancrpakr

Ienta Ha OBOj TPyH € Mpe3CHTHUpamEe HAa HOBaTa
Jacep-TeXHOJIOTHja, CO KopucTeme epouyM JAT macep
3a pa3JIMiHu MHUHUMAJIHO WHBA3WBHU, HCXUPYPIIKU
TPOIIEAYPH BO THHEKOJIOTHjaTa.

CB0jOT edeKT, JacepoT ro uMa MmpeKy PoToTepMaITHO-
TO JIEJCTBO, KOE BOJH JIO PEKOHCTPYHUPAKE HA MOCTOj-
HHUOT W CTHMYyJIallFja HA CHHTE3aTa HAa HOBHUOT KOJAarcH
BO BarMHAITHATE SHIOBH M (paclUU HAa MYCKYIUTE Ha
KapJIM4YHOTO JIHO. Toa BOMIH JI0 3alIBPCTYBakbE M 3aTerHyBa-
€ Ha BarHAJHWTE SUJIOBH IITO MPHIOHECYBA 3a T0100pa
MOTITOpA HA MOYHHOT MEYP U 3a[IpKyBarbe HA YPUHATA.

Correspondence to: Simonida Kotlarova Poposka, 16-ta Makedonska
brigada 18, Skopje 1000, R. Macedonia; Mob. Phone: 072 44 38 66;
E-mail: skotlarova@remedika.com.mk

Bo ruHekonorujara ce mpuMeHyBa 3a TPeTMaH Ha clia-
00CT Ha BarMHAITHY SUIOBH, CTPEC YPUHAPHA -
WHKOHTHHEHIIM]A, TPOJIATIC HA KAPIUYHUTE OpPraHU U
3a TpeTMaH Ha BarMHAIHA aTpoduja.

Bo mepuomor on 2010 no 2014 roquHa ce crpoBecHH
HEKOJIKY KJIMHUYKH CTYIMU 33 YIOTpebaTa Ha JlacepoT
BO TpPETMaH Ha OBHE YETHPH COCTOjOM W mienTa Oere
MOTBp/IyBamke Ha e(PUKACHOCTA U HA CUTYPHOCTA HA OBaa
TEXHOJIOTHja.

Pesyararure nokaxaa gexka SMOOTH mode epbuym na-
CepoT mpercraByBa e(eKTHBHA M CHUTYpHA MeToja 3a
TpeTMaH Ha cIaboCT Ha BarMHAJIHU SHIOBH, CTPEC
YpUHAPHA WHKOHTHHEHIIMja, MPOJAIC Ha KapJIHMIHUTE
OpraH{ W BaruHasiHa aTpoduja.

Kityunu 300poBu: nacep, CTpec MHKOHTHHEHIIHja Ha
ypUHATA, ONMYIITEHN BarnHAJIHU SHIOBH.

Introduction

Back in 2000 Dr. Claudia Pidal and her collaborators
published a paper on the use of erbium YAG laser
technology in the treatment of vaginal tissue and
presented an impressive result [1]. Over the course of
time we have followed the rapid development of this
technology including treatment of HPV infection,
cervical ectropion, wvulvar intraepithelial neoplasia,
dystrophic changes, melanosis and other similar
conditions. For all these interventions a great success
rate is reported, with only minor complications. An
interesting and unexpected side effect of treatment
reported by many patients was that after the
intervention they felt tightness of the vaginal walls and
enhanced sexual experience. This discovery initiated
further research aimed at the development of minimally
invasive, non-surgical treatment of vaginal mucosa
syndrome of relaxed vaginal walls.

Early studies of thermal treatment with Er: YAG laser
on human tissue using precisely controlled sequential
pulsing bursts of photon laser (smooth mode) were
performed by Majaron and coworkers in 2002 and by
Drnovsek and his colleagues in 2004. Studies showed
that during treatment with smooth mode deep remo-
deling of collagen and synthesis of new collagen was
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going on. When collagen gets exposed to the appro-
priate temperature, reacts with a sharp contraction of its
fibers, leading to shortening and contracting of the
irradiated tissue [2]. The thermal effect of collagen is not
only instant during exposure to the increased tem-
perature, but continues in the process of remodeling
and collagen neocolagenosis, resulting in the generation
of new collagen and generally improving the strength
and elasticity of the treated tissue. Based on the
previously described findings, smooth mode ER: YAG
laser began to be used on mucous membranes. The
first such experience was the oral mucosa and soft
palate and its subsequent contracting in the treatment
of snoring and sleep apnea. In 2008 and 2009 smooth
erbium laser was used onto the vaginal mucosa.

These studies revealed another significant effect of
smooth mode Er: JAG treatment, and that is improving
the accidental leakage of urine (stress incontinentio
urinae-SUI) in women. Since then, special applicatorhas
beendesigned for the treatment of this condition; an
applicator which provides a uniform and well-
controlled irradiation along the entire length and
volume of the vaginal canal. There have been two
protocols of two minimally invasive, non-surgical and
non-ablative procedures and the same clinical
validation: IntimaLase-syndrome relaxed vaginal walls
and IncontiLase -for SUI [3-5].

In the last 4 years, the use of technology for smooth va-
ginal tightening and incontinence quickly spread
worldwide and many studies have started further
processing of results and proof of the effect of this
technique. General use of Er: YAG smooth technique
led to new discoveries-in 2013 the work of Bizjak-
Ogrinc and Sencar was published about reduction of
prolapse of pelvic organs, and the same year Gaspar
presented his paper about the treatment of vaginal
atrophy [6,7].

Nowadays, in addition to the foregoing, Er: YAG
SMOOTH modality is used for ablative procedures on
the cervix and vagina, to remove genital warts,
remodeling, whitening and tightening of the vulvar region,
as well as labioplasty, lichen sclerosus and atrophicans,
and many other procedures.

Materials and methods

IntimaLase and IncontiLase protocols are based on
heating the vagina to about 65°C and include two
treatments with an interval of 4-6 weeks. The time
needed to perform IntimaLase protocol is about 8
minutes, and for IncontiLase is 15 min.

Protocol for the treatment of pelvic organ prolapse (Pro-
lapLase) is based on the same principle of hyperther-
miaof the collagen as the protocols for incontinence
and vaginal tightening, and the difference in the
intensity of treatment. Here it uses increased intensity.
Another difference is the location-here larger zone is

treated-prolapsed part of the vaginal wall. ProlapLase
protocol requires three to five treatments for a period
of 4-6 weeks. The number of treatments depends on
the intensity or degree of prolapse.

Protocol for vaginal atrophy (Renovalase) is based on
a slightly different concept of mild hyperthermia,
while the mucosa is heated to about 45°C thereby
causing stimulation of cell proliferation by heat shock
activating the protein, the production of collagen
increases and causes anti-inflammatory response. This
protocol consists of three treatments at an interval of 3
weeks.

Results of clinical evaluation

Measurements of average shrinkage of the vaginal
canal after one treatment with IntimalLase, as measured
by Rivera in 27 women showed 17% narrowing, while
Bezmenko measured an average 56% thickening of the
vaginal wall 6 months after two IncontiLase treatments
in 77 patients [8]. By using MRI measurements to
reduce the vaginal canal, Bezmenko and collaborators
also showed a significant reduction in the vaginal canal
treated with erbium smooth technology.

Several subjective and objective evaluation methods
were used to measure the effectiveness of treatment with
IntimaLase to enhance sexual pleasure by tightening
the vaginal canal, like prolapse questionnaire of pelvic
organs/questionnaire SUI (P1SQ-12) and the Index of
Female sexual function (FSFI), Likert scale with 4
points and perineal measurements. For each evaluation
mode, a significant improvement was reported.

Fistonic and colleagues showed an average improve-
ment of 12 PISQ-value of 5.5 points (increased
average 33.8 to 39.3) for a period of 6 months after a
single treatment [9]. Guimaraes interviewed male
partners on a scale of 4 degrees, and 4 months after a
single treatment 69% of partners said it had an
excellent improvement, 27% good and 4% moderate.
Using the FSFI questionnaires, Garcia found that 96.6%
of patients reported improvement after two sessions of
IntimaLase [10]. The first results from Rivera found
that better results were achieved after the second
session of erbium smooth treatment and his findings
were confirmed by the results of Garcia’s study [10].
Different assessment tools are used to measure the
efficiency of erbium treatment for SUI. Several
researchers used the questionnaire from the Association
of International Consultation on Incontinence-Urinary
Incontinence (ICIQ-UI) and all found a significant
reduction of ICIQ-UI score. Fistonic and colleagues
reported a decrease of more than 6 points at 6 months
after a single treatment [11]. Lukanovic reported
improvement of 3.7 points in just 3 months in one
session [12] while Gambacciani and Levancini reported
more than 6 points of improvement after 3 months and
three sessions of erbium therapy [13]. Sencar and Bizjak-
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Ogrinc used ICIQ-IU to define the index of severity of
incontinence according to Klovning: after treatment, the
index decreased by 2.6x1.0 points in patients
diagnosed with mild urinary incontinence before
treatment, 3.6+1.4 points in those with moderate in-
continence, 5.7+1.8 points in those with severe stress
incontinence and 8.4+2.6 points for those with very se-
vere SIU. They stated that even 77% of patients with SUI
were cured (dry) after 12 months [14].

Fistonic also measured the residual urine volume and
type Q-angle. His results showed a significant
reduction in residual urine, which on average decreased
by 9+12.1, 1.6 £1.9 ml, 6 months after treatment. Q-
type angle at a pressure drop from 61.3+24.to 47.2423.7
degrees [11]. Bezmenko with colleagues hatched
urodinamic measurements of urethral pressure when
opening and closing before and 6 months after treatment
with erbium JAG and found a large increase in the two
pressures: the pressure of opening changed from
3.7+£13.1 to 25.1+4.8 mmHg and closing pressure of
up to 12.2+3.5 25.2+4.9 mmHg [8].

They also analyzed some biochemical parameters of
the metabolism of connective tissue and significantly
reduced oxilizin collagen amino acids were found (from
8.4+ 0.4 to 5.3£0.5 umol/g) as well asoxyproline (from
5.4+0.3 to 3.7+0.6 pmol/g) [15]. A reduction of both
amino acids means a reduced level of collagen
degradation and thus more vital and stable collagen.
From the histological point of view, changes that
occur during erbium therapy are increasing the amount
and activity of fibroblasts, increasing the density of the
connective tissue and appearance of neoangiogenesis.
Gaspar used 3-day diaries for evaluating the
effectiveness of the procedure for IncontiLase and
observed decrease in the frequency and amount of
leakage in the follow-up windows at 2, 6, 8 and 12
months. Frequency leakage was reduced by 89.8%,
77.5%, 73.5% and 59.2% at 2, 6, 8 and 12 months, res-
pectively [16].

The efficiency of non-ablative Er: YAG laser in the
treatment of SUI and improvement of sexual function
in premenopausal, multiparous patients was also
evaluated as compared to placebo treatment in a
randomized, controlled study by Lukanovic, which
indicated that the laser led to significantly improved
SUI and symptoms of sexual dysfunction compared to
placebo treatment [12].

For evaluating the effectiveness of erbium smooth treat-
ment of vaginal atrophy, Gaspar used the following tools:
Visual Analog Scale (VAS) (0-no symptoms, 1-mild,
2-moderate and severe-3) symptoms to assess the
severity of atrophy (pain, dryness, irritation and
leukorrhea) value of maturity and pH. He also made a
histological analysis of the vaginal mucosa 3 months
after treatment and found significant improvement in all
parameters observed: pain decreased from 2.4+0.5 to
1.8+1.00, dryness from 2.24+0.60 to 1.04+0.89, irritation

from 2.04+0.79 to 0.96+ 0.93 and leukorrhea from
2.28+0.83 to 0.83+0.79 at 6-month follow-up.

The maturity improved (20.8 to 47.9 points) in six
months, while the pH decreased (5.0£0.4 t0 4.1+0.4) in 3
months, indicating restoring of the vaginal acidity.
Histology showed significant changes in tropisms of
the vaginal mucosa. Gambacciani and colleagues [17]
also analyzed atrophy symptoms-pain and dryness and
determined the so-called Score index of vaginal health
(VHIS). After Renova Lasetreatment, they reported a
reduction in VAS score (on a scale of 0 to 10) and
dyspareunia and dryness of more than 5 points and
increase in VHIS by 9 points.

In the studies of Gaspar and Gambacciani, laser treat-
ment of vaginal atrophy was compared with hormone
replacement therapy (HRT). Gaspar showed that laser
treatment compared with HRT provided significantly
greater and longer-lasting improvement of the value of
maturity, pH value and the signs and symptoms of
vaginal atrophy [7]. Similarly, the results of
Gambacciani referring to dryness, dyspareunia and
VHIS showed that the Er: YAG laser treatment was
significantly better than HRT [17].

Evaluation of the effectiveness of laser treatment for
pelvic organ prolapse using the ProlapLaseprotocol was
made by assessing the degree of prolapse, measured on
a scale of Baden-Walker. Bizjak-Ogrinc and Sencarpr
esented 61 patients with prolapse of second or higher
degree [18]. Before treatment there were 40 patients
with cystocelelevel 1I, 15 with 1l and 6 with 1V
degree. The final check showed a large numberof
patients (58 or 95%) with reduced prolapse of at least
one degree, 27 of them (44%) of two grades and 8(13%),
even of three grades. After 12-month follow-up, 85% of
patients had either stage 0 or | of prolapse and the rest
15% of patients had prolapse level II.

Treatment discomfort from these four protocols was very
low (maximum score was3 on a scale of 10 points) and
a large number of patients judged their improvement as
very positive. There were no side effects reported from
these treatments.

Discussion

There are many approaches to the treatment of vaginal
relaxation, urinary incontinence, pelvic organ prolapse
and vaginal atrophy, ranging from conservative methods
to the most complex surgical procedures. However, none
of the existing procedures is ideal and the majority
offer more challenges. This situation led to searching
for new therapeutic methods for all four mentioned
indications.

Erbium smooth technology for minimally invasive
treatments in gynecology is based on the concept of
controlled heating of the vaginal mucosal tissue.
Precisely controlled sequence (s) of sub-ablative Er:
YAG laser pulses are delivered to the mucosa in order
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to achieve controlled heating of collagen in the deeper
layers of the mucosal surface without overheating the
lining. Published data show that reduction of collagen
fibers without ireversible denaturation of their
structure requires temperatures which do not exceed
the optimum temperature of 60-70°C [19].

Er: YAG laser radiation acts almost like a heater
surface due to the extremely shallow penetration of its
optical infrared radiation, and relies on the diffusion of
heat that affects the deeper layers of the mucosa.
Collagen exposed to appropriate temperatures gives the
effect of increasing the contraction of its fibers, leading
to contraction and tightening of the mucosal tissue
exposed to irradiation. Thermal effect of collagen lasts
not only during the exposure to increased temperature,
but it continues the process of collagen remodeling
and neocollagenosis, resulting in the production of
new collagen and improves the overall strength and
flexibility of the treated tissue. After the current con-
tracting of the tissue, the process of neocollagenosis
can take up to 6 months until completed.

Conclusion

This study indicates that the non-ablative erbium: YAG
laser is an effective and safe new method for treatment
of vaginal relaxation, stress urinary incontinence, pro-
lapsed pelvic organs and vaginal atrophy and can be
used in treatment of these conditions.
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Abstract

Introduction. To compare the values and accuracy of
the test in anticyclic citrullinated peptides antibodies,
rheumatoid factor (RF), C-reactive protein (CRP) and
disease activity index in early diagnosis of untreated
psoriatic arthritis (PsA).

Methods. Using the ELISA method of DIA-STAT™
Anti CCP (Axis-Shield Diagnostics), sera of 70
participants were examined (35 untreated patients with
PsA and 35 subjects from the healthy control group).
RF and CRP were determined with the agglutination
test (latex test). At the same time the sensitivity,
specificity, predictive value for positive and negative
testsand accuracy were determined.

Results. Of 35 patientswith PsA, 1 patient showed
presence of anti-CCP antibodies (sensitivity test
2.86%), while RF was foundin 0 patients(sensitivity
test 0%). In the healthy control group positivevalues
for RF, CRP and erythrocyte sedimentation rate were
detected in 1 patient.

Conclusion. ACPA antibodies have low sensitivity, but
high specificity in PsA.

Keywords: anti-cyclic citrullinated peptide, psoriatic
arthritis, rheumatoid factor

Arncrpakr

BoBen. /la ce eBamynpaar U cropenaT BPEIHOCTHTE U
TOYHOCTA HA TECTOT Kaj aHTHIUKIMIHUTE [IUTPYIHHU-
panu nentuaau (Anti-CCP/ACPA) anrtutena, peBMaro-
unanot Qaxrop (RF) u 1I-Peaktusauor nporens (CRP),
WHJIEKC 3a akTMBHOCT Ha Oonecta (PASI), Bo panara au-
jarHo3a, Kaj HeTpeTHupaH rcopujaTuicH aptputrc (PsA).

Correspondence to: Dejan Spasovski, University Clinic of Rheumato-
logy, "Vodnjanska™" 17, 1000 Skopje, R. Macedonia; Phone: +389 2 31
47 668; E-mail: sdejan36@yahoo.com

Metoau. Kopucrejku ja ELISA texnukara Ha DIA-
STAT™ Anti CCP (Axis-Shield Diagnostics) ce ucriira-
1 cepymu Ha 70 ucrmranuim (35 PSA HerperHpanw,
35 xonronHa 3apaBa rpyma). RFi CRP e ompenen co
TecT 3a arnytuHanmja (Jlarekc TecT) kaj McTuTe mMap-
THUIUIIAHTH, TIPU IITO € OAPEACHa CEH3UTHBHOCTA, CIIC-
(HIIHOCTA, TPEAUKTOPHATA BPEIHOCT 32 MO3UTHUBEH U
HETaTHBEH TECT, KaKO ¥ TOYHOCTA.

Pesyararu. Ox ucnutanute 35 mammeHTH co PSA,
€JIeH TMAIMeHTH Mokaka nprcyctBo Ha Anti CCP aHTH-
Tena (CEH3UTHBHOCT Ha TectoT 2,86%), momeka RF
Oemre 3acraneH kaj 0 manueHTH (CEH3UTHBHOCT Ha
tectoT 0%). Kaj koHTponHaTa 31paBa rpyma, Mo eieH
WCIIUTAHUK € NETEKTHpPaH CO TO3UTHBHH BPSOHOCTH 32
RF, CRP, cennmenTaryja.

3akiayyok. ACPA aHTHTenata mMaar maja CeH3WUTHB-
HOCT, HO BUCOKa crieliuUIHOCT Kaj PSA.

Kityunu 360posu: (Autu-CCP), MUKIMYeH [UTPY/IMHHI-
pan mpotenH, (PSA), nicopujatnuen aprputuc. (RF),
peBMaTouieH GhakTop

Introduction

Anti-cyclic peptide antibodies (CCP/ACPA) are antbo-
dies directed towards synthetic citrullinated peptides
and are specific markers in diagnosis of rheumatoid arth-
ritis (RA). They belong to the group of protein/peptide
antibodies. There are several generations of these
antibodies in their evolution. Antibodies like APF (anti-
perinuclear factor) and AKA (anti-keratin antibodies) de-
tected by indirect fluorescence using buccal epithelium
or rat’s esophagus [1], have great specificity for RA.

Absence of donors for buccal cells limits the use of
APF as a routine laboratory test. Antigen for these anti-
filaggrin antibodies (AFA) is identified as an epider-
mal filaggrin which is intermediary filament involved
in the epidermal cornification [2,3]. Profilaggrin, pre-
sent in keratohyalin granules of the buccal cells is pro-
teolytically released in filaggrin subunits during cell
differentiation. In this stage, the protein is dephospho-
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rylated and some arginine residues are converted in
citrullines from enzyme peptidyl-arginine deaminase
(PAD) [4]. Their reactivity depends on epitopes which
contain amino acid citrulline. In 1998, Schellekers et
al. reported about autoantibodies that reacted in linear
synthetic peptides which contained unusual amino acid
citrulline. So two types of CCP assay were developed
with peptides A and B. They are present in 76% in RA,
with 96% specificity. Antibodies in patients with RA are
predominantly of IgG type and have relatively high
affinity [5]. The ELISA test, based on these cyclic
citrullinated peptides (CCP), has superior characteristics
in detection of RA [6], with different sensitivity and
specificity [7]. Sensitivity of the ACPA test in different
populations ranges between 64% and 74%, while
specificity ranges between 90% and 99%. There are PsA
patients in whom these antibodies are detected.

The aim of this study wasto determine the diagnostic
value of ACPA antibodies in PsA.

Material and methods

In patients included in the study the disease diagnosis
was based upon revised diagnostic criteria for
classification of psoriatic arthritis from 2005, proposed
by the American Association of Rheumatism (ARA) [8].
Clinical evaluation of disease activity and disease
diagnosis was performed by a subspecialist in the field
based upon the diagnostic criteria of Moll-Wright for
classification of psoriatic arthritis [9]. They were
dermatologically tested, including examination of the
psoriatic changes of the nails, psoriatic areas, disease
activity index (PASI) and evaluation of the peripheral
and axial joints [10]. Oligoarthritis is taken in con-
sideration when <5 joints are involved and polyarthri-
tis when >5 joints are involved. Symmetric arthritis is
considered when there is bilateral involvement and
when >50% of joints are seized.

The study included 35 patients (pts) (18 women, 17
men) with PsA and 35 pts (19 women, 16 men) from the
healthy control group. Mean age was 47.18 years (£9.08)
(35-65 years) in the group with PsA, while 40.2 years
(£9.21) (29-65 years) in the healthy control group. Mean
disease duration was 6.27 months (+8.22) (1-36
months). None of them received disease modification
drugs. The others negated drug use before entering the
study, especially drugs from the baseline such as
methotrexate, leflunomide or sulphasalasine. Specimen
were collected in the period of 2 years.

Inclusion criteria
Patients with psoriatic arthritis,aged 18-65, newly
diagnosed and previously untreated were included in the

study.

Exclusion criteria

Patients with diseases or conditions that could
influence on the results directly or indirectly were
excluded from the study, as follows:

1. Patients younger than 18 years.

2. Patients with previous history of disease of the
spleen, thyroid gland, liver, kidneys, hematological,
cardiovascular, neurological, autoimmune and
lung diseases.

3. Patients with diabetes mellitus, febrile conditions,
acute infections,neoplasms.

4. Patients with uric arthritis,
connective tissue disease, vasculitis.

5. Patients with history of blood transfusion and
patients with body overweight.

6. Patients with history of use of drugs from the
baseline.

7. Patients that in O point had increased level of
glucose, serum and urine urea and creatinine, blood
hypertension, smokers and blood and enzyme
disorders.

8. Patients previously treated with salycilates, antibio-
tics, golden salts or diuretics.

All patients took part in this study voluntarily, so the

ethic criteria for this study werefulfilled.

SLE, mixed

Laboratory evaluation

For clinical evaluation of the disease, the following
parameters were necessary: complete blood count
(CBC) and differential, reactants of the acute phase,
ACPA antibodies, C-reactive protein (CRP), rheumatoid
factor (RF) and erythrocyte sedimentation rate (ESR),
alkaline phosphatese (AP), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), creatinine
kinase (CK), lactate dehydrogenase (LDH), serum urea
and serum creatinine.

Serum creatinine was determined with the “Jaffe"
method.

Reference values: serum creatinine 45-109 mmol/L;
urine creatinine 7-17mmol/dU.

CRP was determined with the agglutination test (latex
CRP test) (BioSystems S.A. Reagens&Instruments Costa
Brava 30, Barcelona, Spain). Reference values: <6
mg/L CRP in serum.

RF was determined with the agglutination test (latex CRP
test) (BioSystems S.A. Reagens&Instruments Costa
Brava 30, Barcelona, Spain).

Reference values: < 8 IU/ml RF in serum.
Westergrenwas the quantitative methodused for for
determination of ESR.

Reference values: 7-8mm for women, 11-16mm for men.
DIA-STAT™anti CCP (Axis-Shield Diagnostics) test
is semiquantitative/qualitative ELISA test, based on
the detection of IgG autoantibodies in human plasma
or serum, directed towards synthetic cyclic citrullinated
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peptides (CCP), which contains modified arginine
residues. This test was an additional tool.

Principles of work

The walls of the microtiter have highly purified syn-
thetic cyclic peptide which contains modified arginine
residues. During the first incubation, the specific auto-
antibodies from diluted serum or plasma are connected
to the surface antigen. It is washed then in order to
eliminate the unconnected components. During the se-
cond incubation, the conjugate, which is an enzyme of
the monoclonal autoantibody for human IgG, is
connected to the surface autoantibody. After the second
wash, the specific autoantibodies are incubated with the
substrate. After adding the stop solution, the reaction
is interrupted and this results in a colored end-result.
The amount of the absorbed conjugate is expressed in
absorption units. In the quantitative protocol, the
amount of the conjugate connected tothe sample is com-
pared with the same connected tothe reference control.
In the semi-quantitative protocol the anti-CCP
autoantibody concentration could be estimated with
interpolation of the curve based on the standard. Fresh
serum or plasma is used.

Calculation and interpretation of the results for the
quailtative protocol are estimated from the absorbed
value (optic density) from the positive and negative
control as well as for every sample.

Statistical analysis

For testing the significance of differences between two
arithmetical means, i.e. proportions the Student’st-test
wasused to compare the mean parameters of certain nu-
merical parameters between groups, as well as
Willcoxon-matched test for independent samples.
Sensitivity and predictivity for positive and negative
tests of the examined markers weredetermined with
the test for sensitivity and specificity. P-value between
0.05 and 0.1 wasconsidered statistically significant.
Analysis of the data wasperformed with the statistical
package Statistica 7.0.

Results

Ofthe 35 pts with PsA, 1 patient (2.86%) showed presen-
ce of ACPA antibodies, while RF was present in 0 pts
(0%).

Table 1. ACPA autoantibodies in PsA and healthy control group

Untreated PsA Healthy control
Group No 35 group No 35
Value (M £ SD) Value (M + SD)

Positive/negative  Positive/negative

ACPA +>1.26 1/34 0/35
RF +30 > 1U/ml 0/35 1/34
CRP +12 > mg/L 16/19 1/34
ESR +>16 18/17 1/34

Table 2. Diagnostic performances of ACPA and other laboratory variables inPsA

ACPA RF CRP ESR
PsAN0o35 PsANo35 PsANo35 PsANo35
Sensitivity (%) 2.86 0 45.71 51.43
Specificity (%) 100 97.14 97.14 97.14
Predictive value for
positive test (%) 100 0 94.12 94.74
Predictive value for
negative test (%) 50.72 49.28 64.15 66.67
Accuracy (%) 51.42 48,57 71.42 74.28
55 B SRR
35 e
15
-5
S I N 1 IT— +Std. Dev.
i C-reactive protein ACPA 3 +std. Err.
Healthy control grou Sedimentation [ Mean

Fig. 1. Distribution of ACPA, ESR and CRP in PsAand healthy control group



Antibody in seronegative osteoarthropaty

In the healthy control group 0 pts (0%) showed ACPA
positivity, while 1 patient (2.86%) had positive RF
(Table 1).

Diagnostic value of ACPA autoantibodies in psoriatic
arthritis

ACPA autoantibodies and reactants of the acute phase
in PsA, sensitivity, specificity, predictive value for
positive and negative tests and their accuracyare
shown in Table 2. ACPA autoantibodies had equal
diagnostic performances as RF (sensitivity 2.86% vs
0%, specificity 100% vs 97.14% in detection of
untreated PsA (Figure 1).

1. Using the Wilcoxon-matched test we found a sta-
tistical correlation between ACPA in PsA and healthy
control group for p<0.05 (p=0.01). In the PsA group
there was a statistical correlation between ACPA and
RF for p<0.05 (p=0.00); ACPA andCRP (p=0.00).

2. Using the Wilcoxon-matched test we found no
statistical correlation in the PSA group between ACPA
and age, disease duration in months, PASI index, RF
and CRP for p< 0.05 (ACPA vs age p=0.04; ACPA vs
disease duration in months p=0.07; ACPAvs PASI
p=0.08; ACPA vs RF p=0.02; AAP vs CRP p=0.05; AAP
VSESR p=0.06).

3. Using the Wilcoxon-matched test we found a sta-
tistical correlation in the PSA group between disease
duration in months, PASI index, RF and CRP for
p<0.05 (CRPvs age p=0.00;CRP vs disease duration in
months p=0.00; CRP vs PASI p=0.00;CRP vs RF
p=0.02;CRP vs ESR p=0.00).

Discussion

When introducing a new diagnostic method, it is nece-
ssary to estimate its quality i.e. to find out the utility of
information compared to the risk for the patient and the
price of the test. This notion has become more interes-
ting recently when many methods have been
introduced due to the developments in technology.
Although the subjective estimation of the doctor who is
responsible for the patient can be crucial in the choice of
the available diagnostic methods, objective quantitative
estimation of every method would help him in the most
rational approach.

ACPA autoantibodies are specific markers in
diagnosis of RA and have role in the disease
pathophysiology. Psoriasis vulgaris is found in 3% of
the common population. PsA in psoriasis vulgaris is
found in 7%. ACPA autoantibodies in PsA have
greater prevalence of 8% in comparison with the
common population [11]. Isolation of ACPA autoanti-
bodies could be from synovial fluid also [12]. Unlike
RA, the presence of ACPA autoantibodies in PsA
could be explained only as an epiphenomenon in this
disease [13]. It is noted in the literature that these

antibodies have significance in PsA for the evaluation
of osteoporosis, erosive changes and bone destructions-
fractures). The ACPA autoantibody as an isolated
laboratory variable does not dominate with its perfor-
mances in diagnosis of early, undifferentiated PsA [14-
19].

However, it should be mentioned that values obtained
in this study are equal and do not deviatefrom the
values obtained bythe producer DIA-STAT™ Anti
CCP (Axis-Shield Diagnostics) for PsA (sensitivity for
anti ACPA 5%, specificity 100%).

Conclusion

ACPA autoantibodies have low sensitivity and high
specificity in diagnosis of PsA. Every positive result
should be interpreted together with the clinical
evaluation of the disease and diagnostic procedures
designated for it. Elevated values of these antibodies
canappear in persons without clinical signs ofthe
disease.

The concentration of these antibodies does not always
correlate with the disease severity.

They could be applied in pediatric cases with great
caution, because they are not designated for them.

Conflict of interest statement. None declared.
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Abstract

Introduction. Autoimmune diseases are a family of
more than 100 heterogeneous conditions that affect 5 to
8% of the world’s population. The etiology is still un-
known but the disregulation of the regulatory T-
lymphocytes play a central role inthe autoimmunity
and the success of the long-term remission. Although
conventional immunosuppression and new biological
agents can provide disease control in severely affected
patients, such treatments are rarely curative and al-
ternative strategies are needed. Indeed, severe forms of
systemic autoimmune diseases, such as multiple scle-
rosis (MS), systemic sclerosis (SSc), rheumatoid arthritis
(RA), systemic lupus erythematosus (SLE), juvenile
idiopathic arthritis (JIA), hematologic immune cytopenia
(HIC) and Crohn’s disease are difficult to be treated.
High-dose immunosuppressive therapy followed by
autologous stem cells transplantation is reliable option for
a successive treatment of this group of patients.

Aim. To determine the safety of the procedure of auto-
logous stem cell transplantation in patients with auto-
immune diseases and concomitant malignant hematolo-
gical disorders.

Methods. During a period of 15 years (from Sep-
tember 2000 to September 2015) at the University Clinic
of Hematology in Skopje we have treated 6 patients with
autoimmune disease and concomitant hematological
neoplasm. None of the patients was treated for primary
autoimmune diseases. Two men and 4 women, with
median age of 47 years were treated. Sjogren syndrome
and multiple myeloma were found in 2 patients,
polyartheritis nodosa and multiple myeloma in 1 patient,
rheumatoid arthritis and acute myeloblastic leukemia
in 1, systemic lupus erythematosus and non-Hodgkin
lymphoma in 1; severe psoriasis and acute myeloblas-
tic leukemia in 1 patient.

Correspondence to: Stojanoski Zlate, University Clinic of Hema-
tology, Clinical Center “Mother Teresa”, 1000 Skopje, R. Macedonia;
E-mail: stojanoskiza@t.mk

Results. All treated patients are alive after trans-
planted procedure, with transplant related mortality day
+100: 0.

Conclusion. Autologous stem cell transplantation is
safe and recommended option for treatment ofpatients
with autoimmune disease and hematologic neoplasm.

Keywords: autoimmune diseases, stem cell
transplantation

Ancrpakr

BoBen. ABrouMyHuTe 3a00JdyBama NpETCTaByBaaT
rpyna co moBeke ox 100 XxereporeHu cocTojoOH,
aeKTHpaaT oJ MeT A0 OCYM IPOIEHTH Ol CBETCKAaTa
momynanyja, a ce KapakTepusupaaT co abepaHTHa
aKTHBAIMja HA UMYHOJIOUIKHOT CHCTEM U NOPEMETEHO
OJp)KyBale Ha ajanThpaHata TojiepaHnmja [1].
BakBuoT TpeTmMaH He MOXKe Aa JI0BeJe JI0 M3JIeKyBatbe,
MaKO KOHBCHIIMOHAIHATA WMYHOCYIPECHja U HOBHUTE
OMOJIOIIKK areHcu MoXKaT Jda ja KOHTPOJHpaaT
Oonecta, kaj Temkute Gopmu. 3aroa, anTepHATUBHA
CTpaTeTHja 3a JIeKyBamke€ Ha OBHE OoJiecTH €
HEOITX0JIHa, 0COOCHO 3a TenikuTe (HOPMH HA MYJITHILIA
CKJIepO3a, CHCTEMCKa CKIIep03a, PEBMATOHICH apTPUTHC,
CHCTEMCKH JIyITyC €pUTEMaTO3yC, XEMaTOJIOIKH UMYHH
muronieHun ¥ KponoBa  Ooiect.  Bmucokomo3na
UMYHOCYTIPECHBHA Teparuja, CO aBTOJIOTHA TPAHCILIAH-
Talyja Ha MATHYHH KJIETKH TIPETCTaByBa OIIMja 3a JIeKy-
BarbE ToJieM Opoj TEIIKH aBTOMMYHH OOJIeCTH.

Hea na Tpynor. [IpukaxyBame Ha HaIIETO UCKYCTBO
BO TPETMAaHOT Ha ABTOMMYHU OOJIECTH, CO KOHKO-
MHUTAHTHH MaJIMTHU XEMATOJIOIIKH 6OHGCTI/I, CO aBTO-
JIOTHA TPaHCIUIAHTAIMja Ha MAaTHYHH XEMAaTOIIOCTCKU
KJICTKH.

Metonn. Bo mnepuon ox centemBpu 2000 nmo cerm-
temBpu 2015 romuna Ha KnuHuKkaTa 3a Xemaronoruja
HUTY €lIcH MAIUEHT He € TPETHUPaAH CO TPAHCIUIAHTAIH]a
3apajii OCHOBHOTO aBTOMMYHO 3aboiyBame. Tperupann
ce BKYITHO IIECT MAIMEHTH: [BAjlla MaXXH M YCTHPU
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)KeHH, co cpenHa Bospact of 47 romunu. Co Cjor-
PCHOB CHHIPOM M MYJITHUIICH MUEIIOM: JBajlia MAaIlieH-
TH; PeBMaTomageH apTpHTHC W aKyTHa MuenoOiacTHa
JeykeMHja: eleH nanueHT; l[lcopuja3a u akyTHa MU-
eno0JiacTHa JIeykeMuja: eicH nanuenT; [lomumaprpuruc
HOJ03a W MYJNTHUIIEH MHEJIOM: €IeH IaleHT; T-Kie-
TOYCH He-XOYKWHOB JTHM(PoM U CHCTEMCKH JIYITYC €pH-
TEMAaTO3yC: JICH MaIeHT. [laimenHTiTe ce TpeTUpaHu co
BHCOKOJIO3HA XEMHUOTEpaIuja, BO 3aBUCHOCT OJ] OCHOBHO-
TO XEMATOJIOIIKO 3a00ITyBakhE.

Pe3yararu. Cute TpeTUpaHu MAlUCHTH CE JKUBH, Haj-
manky 100 neHa mo u3BplIeHaTa TpaHCIUIAHTAlWja,
IITO ja TIOTBpIyBa 0e30eqHOCTa Ha OBOj TEPAIMCKH
MOJATIUTET Kaj aBTOUMYHUTE OOJIECTH.

3akay4ok. ABTOJIOTHATA TpaHCIJIAaHTallja HA MaTHY-
HU KJIETKH IpPEeTCTaByBa Oe30eqHa Merona 3a TpaHC-
TUTAHTAIVja Ha TIAUCHTH CO TEITKU aBTOMMYHH 00JIECTH
Y KOHKOMUTAHTHH MaJIUTHH XEMaTOJIONIKH OOJIECTH.

Kiay4yHu 360poBH: aBTOUMYHH OO0JIECTH, CTEM KJIETOY-
Ha TpaHCIUIAHTalKja

Introduction

Autoimmune diseases are a heterogeneous group of di-
seases that affect 5% to 8 % of the world’s population.
Although the etiology is still unknown, the latest resear-
ches blame the dysregulation of the regulatory T-lym-
phocytes as the key to the autoimmunity in many auto-
immune diseases. The key role in the success of
reaching a long-term remission is given to the above-
mentioned lymphocytes. The implementation of the new
immune-modulating drugs, the biological agents, the
monoclonal antibodies (anti tumor necrosis factor-
alpha blockers, anti-interleukin-6 receptor antibodies,
anti-CD20 monoclonal antibodies) and many more
give promising results in the autoimmune disease
treatment, yet there is a group of patients who remain
immune even to this kind of treatment. The cellular
therapy, mainly used in the treatment of malignant
diseases, has been later tested and successfully used in
the treatment of severe autoimmune diseases. The
transplantation concept derives from a large number of
experimental data, which were obtained as a geneti-
cally predisposed autoimmune disease models (syste-
mic lupus erythematosus and diabetes mellitus), as well as
through animmunization against foreign antigens (acute
arthritis and encephalitis) testedon experimental animals.
This experiment has shown an opportunity for a full
recovery through a tolerance induction after an allo-
geneic or syngeneic transplanttation of hematopoietic
stem cells.

The autologous transplantation of hematopoietic stem
cells is a treatment option in thecase of very severe
autoimmune diseases, in which the prognosis is very
poor, such as the severe cases of scleroderma, multiple

sclerosis and the systemic lupus erythematosus, in
which the conventional therapy has a little or barely any
effect. The conditioning regimen improvement almost
eliminates the transplant related mortality factor, making
the transplantation a relatively safe choice of treatment
for these patients. The European Society for Blood and

Marrow Transplantation (EBMT) and the European

League against Rheumatism (EULAR) had their first

official meeting in September 1996, in Basel, Switzer-

land, where it was decided to establish the right place for

a stem cell transplantation in the treatment of auto-

immune diseases and to further study the immunologic

reconstitution after the transplantation had been perfor-
med. The minutes of this meeting were published in

1997, i.e. Consensus indications/guidelines for an auto-

immune disease treatment with a transplantation of

hematopoietic stem cells.

The only possible candidates for this complex immu-

nobiological method treatment are patients who qualify

under these criteria:

1. Those diagnosed with a severe autoimmune disease
followed by a high mortality or irreversible invalidity
risk.

2. The autoimmune disease does not match the
given conventional therapy.

3. Positive clinical benefits are expected from the
transplantation (before irreversible damages to the
organs appear).

Until now, the autologous transplantation has been ex-

tensively used, first and foremost because of its safety,

but also for its high effect tostop the disease. Many
scientific disputes still debate whether the expected
immune reconstitution, after the transplantation will be
performed, will grant us the "re-education™ and the full
recovery. The transplantation is a non-specific therapy
and it is clear that the effectiveness of the therapy is

not the result of a high-dose immunosuppressant, but a

"reset" of the abnormal immuneregulation of the pri-

mary autoimmune ailment. The practices of allogeneic

transplanttation are still in an early stage for us to draw

a conclusion. The full recovery of the autoimmunity

with this procedure has still not been reached, even

though the graft-versus-autoimmunity effect has been
obtained both in the experimental and in the clinical
conditions.

Materials and methods

In the period from September 2000 to September 2015
at the University Clinic of Hematology in Skopje, 351
patients with different malignant and non-malignant
hematological diseases were treated. Eighty-eight (88)
patients were treated with allogeneic transplantation
from an HLA identical compatible donor, while 263
patients were treated with autologous transplantation.
Three hundred and twenty-four (324) patients were
treated with peripheral stem cells, while 27 transplan-



12

Autoimmune diseases

tations were performed with bone marrow. The most co-
mmon indication for thetreatment wasacute myelo-
blastic leukemia. None of the patients was treated for a
primary autoimmune disease. Six (6) patients were
treated for hematological malignancy and for conco-
mitant autoimmune diseases: Sjogren syndrome and
multiple myeloma-2 patients; polyartheritis nodosa
and multiple myeloma-1 patient; scute myeloblastic
leukemia and rheumatoid arthritis-1 patient; non-Hodg-
kin lymphoma and systemic lupus erythematosus-1 pa-
tient; acute myeloblastic leukemia and severe psoriasis-
1 patient.

The median age was 47 years (31-60); there were 2
male: 2, and 4 female patients. All patients were
treated with autologous hematopoietic stem cell
transplantation.

The autologous stem cell mobilization was carried out
with a prior stimulation using a colony-stimulating
factor, at a 10 mcg/kg TT dosage, in a period of 5
days. The harvest was made on a Bakster 3000 CS
separator used in 4 patients, while 2 patients had the
harvest on a Cobe Spectra separator. All patients had
gone through 2 apheresis procedures. The median
harvest was3.3x10%/ kg.TT CD34+ cells (from 2.45 to

with multiple myeloma were treated with high doses of
Melphalan (200mg/m?) during the first and with a dose
of 140mg/m? during the tandem transplantation.
Patients with acute leukemia underwent a myeloab-
lative regimen with Busulfan/Cyclophosphamide. Non-
Hodgkin lymphomas were conditioned according to the
BEAM regimen. The median dose of CD34+ applied
cells was 3.3x10%kg TT. Transplantations were per-
formed in sterile units equipped with HEPA filters, in
strict-isolating conditions and a low-bacteria diet. Cipro-
floxacin (2x500 mg) was given as an anti-infectious
prophylaxis. Fluconazole 200 mg as antifungal prophy-
laxis. A daily dose of 600mg Acyclovir was given until
the day of the engraftment. The intravenous immuno-
globulin of 0.1mg/kg TT 1 was given every 14 days in
the first 4 weeks. The granulocyte colony-stimulating
factor was included from the day of the lowest
neutropenia (+ day 5) until the day of receiving the
graft. The whole group reached the engraftment on the
12t day from the transplantation for a veno-occlusive
disease of the liver prophylaxis. All patients were
alive in a period of 100 days after the performed
transplantation. The transplant mortality rate was 0.

5.67x10° kg.TT CD34 + cells). The cryopreserva-  Results
tionwas made in a Nicole PC Air Space Liquid cooling
system, using dimethyl sulfoxide (DMSQO) and Chart 1.
autologous plasma serving as cryoprotectants. Before Patient _Hematological Dx ____ Autoimmune disease
the cooling and the application, the cells were kept at - \T/SZ mz:t:g:g mﬁ:gmg g}gg;gg :ﬁg:gmg
172°C temperature. P_rlor to the application, the ste;m N.O. Multiple myeloma  Polyarteritis nodosa
cells were thawed in a wet bathroom at +37°C ¢ AML Rheumatoid arthritis
temperature. The conditioning regimen was applied in AR. AML Psoriasis vulgaris
line with the primary hematological disease. Patients N.K. T-NHL Systemic lupus erythematosus
Chart 1. Epidemiological features of the patients
Patient Dx 1 Dx 2 Age  Gender Prior treatment
V.Z. MM Sjogren 52 F Corticosteroids
T.S. MM Sjogren 46 F Corticosteroids
N.O. MM Polyarteritis 49 M Cyclophosphamide
K.K. AML Rheumatoid 60 M Methotrexate
N.K. NHL SLE 43 F Cyclophosphamide
A.P. AML Psoriasis 31 F Corticosteroids
Chart 2.
Patient CD34+ cells Regimen Engraftment  Complications G-CSF PLT RBC
V.Z 3.02 Melphalan +10 / 6 6 /
T.S. 2.74 Melphalan +11 Mucositis 7 6 /
N.O. 5.67 Melphalan +12 / 7 12 2
K.K. 3.42 BuCy +15 Catheter 9 12 2
N.K. 253 BEAM +13 / 7 12 2
AP. 2.45 BuCy +14 / 8 20 2

Patient no. 1 (V.Z.), with Sjorgen syndrome, hypothy-
roidism, chronic viral hepatitis B, treated with cortico-
steroids, developed multiple myeloma. The patient was
treated with a high dose of Melphalan and a tandem
autologous transplantation, using peripheral hemato-
poietic stem cells. Two years after the completion of the
second transplantation, CC-A and CC-B antibodies de-

veloped. The patient does not receive therapy for the
Sjorgen syndrome, but Thalidomide maintenance
therapy.

Patient no. 2 (T.S.), with Sjorgen syndrome, treated with
corticosteroids and antimalarial medication (Resochin),
developed multiple myeloma. The patient was treated
with a high dose of Melphalan and an autologous trans-
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plantation, using peripheral hematopoietic stem cells.
Nine years after the transplantation, the patient does not
receive any therapy for both diseases.

Patient no.3 (N.O.), with a severe form of polyarteri-
tisnodosa, had to go through severe mutilating ope-
rations, such as: right nephrectomy, intestinal resection
and a below-knee amputation. The patient was treated
with corticosteroids and high doses of Cyclophospha-
mide. A multiple myeloma developed that required ad-
ministration of high doses of Melphalan and a tandem
autologous transplantation, using peripheral hemato-
poietic stem cells. Five years after the transplantation,
the patient has no signs of the diseases and receives a
Thalidomide maintenance therapy.

Patient no.4 (K.K), with rheumatoid arthritis, was
treated with Methotrexate, corticosteroiids and non-
steroidal anti-inflammatory medications. Acute myelo-
blastic leukemia (M2) developed, leading to autologous
transplantation, using peripheral stem cells according to
the Busulfan/Cyclophosphamide regimen.

Patient no.5 (N.K.), with systemic lupus erythematosus
and with no signs of visceralization was treated with
corticosteroids and antimalarial medication. A T-cell
non-Hodgkin lymphoma developed. The patient was
treated with a high dose of BEAM regimen and an
autologous transplantation, using peripheral stem cells.
Four years after the transplantation, the patient is in
complete remission and receives Interferon 3.0 MIE
maintenance therapy, three times weekly.

Patient no.6 (A.P.), with a severe form of psoriasis,
was treated with psoralen ultraviolet light treatment.
Acute myeloblastic leukemia (M2) developed. The
patient was treated with the Busulfan/Cyclophospha-
mide regimen and an autologous transplantation, using
peripheral stem cells. A complete regression of the
psoriatic changes occurred in the early post-transplan-
tation period. After three months from the trans-
plantation, mild-form changes re-developed, with a
moderate intensity. Six years after the transplantation, the
patient is in a complete remission.

Discussion

Our understanding regarding the immunobiology of
the autoimmune diseases and their treatment by using
hematopoietic stem cell transplantation has significan-
tly improved. The reconstructed immune system of the
patients suffering from an autoimmune disease after
lymphoablation and autologous transplantation goes
through quality changes both on the immune defects
and the modification of the adaptive immune response.
The fruitful experiments made on animals have shown
that the allogeneic or the autologous transplantation
can stop the advancement of the disease and the organ
damaging in the hereditary (genetic) or acquired (an-
tigen induced) autoimmune diseases. The data gathe-
red from the studies made on animals and humanshave

shown that after the performed transplanttation, using
hematopoietic stem cells, the immune system is nor-
mal and reset. This occurs through a replacement of
the reset repertoire, after the completion of the trans-
planttation. Nowadays, we study whether and to which
extent the inflammation suppression is due to T or B
platelets’ function regulation, after the performed
transplantation. The common results obtained by the
European League Against Rheumatism (EULAR) and
the European Society for Blood and Marrow Trans-
plantation (EBMT), have added experience to the
treatment of more than 2000 patients with autoimmune
diseases, who were treated with a hematopoietic stem
cells transplantation, including the three most rando-
mized studiesregarding: systemic sclerosis (ASTIS) [2],
multiple sclerosis (ASTIMS) [3] and Crohn’s disease
(ASTIC) [4]. The completed 1l phase of the studies in
USA, for stem cells transplantation in SLE, systemic
sclerosis and multiple sclerosis, gives promising
results. The third phase of the studies is still ongoing for
the above-mentioned diseases, as well as the immune,
genome and molecular studies, sponsored by the
National Institute of Health in USA (NIH). They are
expected to provide an answer regarding the molecular
mechanisms of the autoimmunity, the immune regu-
latory mechanisms of the autoimmune diseases and the
response from the treatment.

There is no curative treatment for the chronic infla-
mmatory diseases. It would require a necessary dep-
letion of the expanded pool of the auto-reactive B and
T platelets, and at the same time retention of the me-
mory cells, needed to handle the pathogens from the
region. The experiences about the allogeneic trans-
plantation in autoimmune diseases are gradually
increasing, even though modest for us to draw a
conclusion. Although the graft-versus-autoimmunity
effect has been reached both in the experimental and
in the clinical conditions, the full recovery from the
autoimmunity, using this phenomenon, has not been
reached. However, the implementation of this
procedure has proven to be safe, without fatal outcome
in the first 100 days and with no serious complications,
which will cause high mortality from the transplantation
procedure, even in patients with autoimmune disease
and concomitant malignant hematological diseases. In
our group of patients, none has been treated for his/her
primary autoimmune disease.

Below is the number of performed transplantations by
the European Society for Blood and Marrow Trans-
plantation until 2015 (2052 transplantations in auto-
immune diseases).

Distribution according to the diagnosis:

Multiple sclerosis: 801, other neurological diseases: 16
(myasthenia gravis: 3, other: 13).

Connective tissue diseases: 595.
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(Systemic sclerosis: 443, SLE: 113, Poly/dermatomyositis:
18, Sjorgen syndrome: 3, Antiphospholipid syndrome:
5, other: 23).

Arthritis: 184 (rheumatoid arthritis: 85, juvenile chro-
nic arthritis: 66, psoriatic arthritis: 4, other: 18).
Inflammatory bowel disease: 188 (Crohn’s disease: 155,
ulcerative colitis: 4, other: 29).

Vasculitis: 49 (Behchet’s syndrome: 9, Wegener granulo-
matosis: 12, Takayasu's disease: 2, polyarteritisnodosa:
5, Churg-Strauss syndrome: 2, other: 20).
Hematological diseases: 97 (ITP: 31, AIHA: 25, Evans
syndrome: 20, Pure red cell aplasia: 7, Pure white cell
aplasia: 2, other: 21).

Insulin-dependent diabetes: 20, other: 32.

Conclusion

The autologous hematopoietic stem cell transplant-
tation is established as a method of choice for patients
with severe autoimmune diseases, which are refract-
tory to the state-of-the-art biological therapy. Al-
though none ofthe patients in our group has undergone
transplantation for his/her autoimmune disease, the
safety of the method is confirmed in patients with
hematological malignant diseases and concomitant
autoimmune diseases. The results of our study and the
major randomized studies should encourage the spe-
cialists, who work with severe autoimmune diseases,

to recruit patients who are candidates for a cell therapy
treatment.

Conflict of interest statement. None declared.

References

1. Tyndall A, and Gratwohl A. Blood and marrow stem cell
transplants in auto-immune disease: a consensus report
written on behalf of the European League against
Rheumatism (EULAR) and the European Group for Blood
and marrow transplantation (EBMT). Bone Marrow
Transplantation 1997; 19: 643-645.

2. van Laar JM, Farge D, Sont JK, et al. EBMT/EULAR
Scleroderma Study Group.: Autologous hematopoietic
stem cell transplantation vs intravenous pulse
cyclophosphamide in diffuse cutaneous systemic
sclerosis: a randomized clinical trial. JAMA 2014;
311(24): 2490-2498.

3. Mancardi GL, lacopino P, Farge D, Saccardi R. ASTIMS
Haemato-Neurological Collaborative Group, On behalf of
the Autoimmune Disease Working Party (ADWP) of the
European Group for Blood and Marrow Transplantation
(EBMT); ASTIMS Haemato-Neurological Collaborative
Group On behalf of the Autoimmune Disease Working
Party ADWP of the European Group for Blood and Marrow
Transplantation EBMT. Autologous hematopoietic stem
cell transplantation in multiple sclerosis: a phase Il trial.
Neurology 2015; 84(10): 981-988.

4. Christopher J Hawkey, Matthieu Allez F, et al. Riccardo
Saccardi, Autologous Hematopoetic Stem Cell Transplan-
tation for Refractory Crohn Disease: A Randomized
Clinical Trial. JAMA 2015; 314(23): 2524-2534.



DE

DE GRUYTER

OPEN

Mac Med Review 2017; 71(1): 15-19

DOI:10.1515/mmr-2017-0004
Original article

ANTI-VEGF IN MANAGEMENT OF MACULAR EDEMA IN RETINAL DISEASE

AHTHU-VEGF BO TPETMAH KAJ MAKYJIAPEH EJEM KAJ PETUHAJIHU 3ABOJ1IYBAIbA
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Abstract

Aim. To present new opportunities, clinical implica-
tions and benefits of the available VEGF therapy as a
treatment of macular edema, which is a result of ve-
nous vascular occlusions, diabetic macular edema in
diabetic retinopathy and age- related macular degene-
ration.

Background. The pathophysiology of macular edema
is complex and various processes are involved in its
development. It is actually an abnormal retinal capi-
llary permeability and a disorder in the blood retinal
barrier, which only increases the vascular permeabi-
lity. This causes an expansion of the extracellular spa-
ces, which leads to fluid accumulation, which addi-
tionally leads to macular thickening and eventual
vision loss.

Methods. The studies included 40 patients, of
whom17 was diagnosed with macular edema in diabetic
retinopathy and were treated with anti-VEGF therapy.
Also, there were 11 patients diagnosed with wet form
of AMD, and 12 cases diagnosed with macular edema
secondary to vein occlusion. This retrospective study
of 18 months monitored the effects of visual acuity on
Snellen chart and the effects of macula anatomy using
Optical Coherent tomography /OCT/. All patients
received intravitreal injection of Bevacizumab /Avastin/
of 1.25mg /0.04ml/ and were evaluated monthly or
every 4 to 8weeks. We monitored the potential ocular
and systematic side effects in all our cases.

Results. In the first group which included patients
with edema due to venous wvascular occlusion
improvement of visual acuity in 58.33% patients, 25.0%
showed no change in visual acuity and 16.66% showed
slight worsening of 0.029 and regression of CMT
entirely to 393.22 after 4.6 intravitreal injections on
average. In the second group there was no
improvement of VA 0.172 and reducing central
macular thickness for 218.34um by 5.6 intravitreal
applications. The third group, 17 patients with macular
edema due to diabetic retinopathy had stabilization of

Correspondence to: Natasha T. Shekerinov, University Eye
Clinic, "Vodnjanska" 17, 1000 Skopje, R. Macedonia;
E-mail: n_trpevska@yahoo.com

visual acuity, i.e. slight improvement in 8 of them by
0.14; and, in 9 and improvement of 0.21 and reg-
ression CMT, an average of 174.3 um.

Although it has been shown that benefit of intravitreal
use of Bevacizumab and improvement of visual acuity
has not been always change hand in hand with the
reduction of macular edema, the need for this kind of
treatment in certain cases are needed to maintain stable
CMT and VA in such patients.

Conclusion. Over the last few years monoclonal
antibodies have become a standard therapy in treat-
ment of wet form of AMD. Switch on anti-VEGF drugs
has shown significant results in clinical and visual out-
comes in patients with changes of the macula as a re-
sult of other disease. In fact, they caused a revolution
in the treatment of refractory macular edema.

Keywords: anti-VEGF, macular edema, age-related
macular degeneration (ARMD), retinal vein occlusion
(RVO), optical coherence tomography (OCT)

AOcTpakT

Ieu. [la ce mpukaxxaT HOBUTE MOXKXHOCTH, KIIMHUYKUTE
MMIUTHKAIAA ¥ KopHcTa oj gocramHara antu VEGF
Teparnuja Kako TpeTMaH Ha MaKyJIapHHOT e/ieM, pe3yJi-
TaT HAa BEHCKM BAaCKyJapHH OKIy3HUH, JujaOeTHueH
MakyJiapeH eJieM Kaj Iuja0eTHYHaTa pEeTHHOINATHja U
Kaj CeHMTHATA JiereHeapiija Ha MaKyJara.

Bogea. Ilatodusnonorujata Ha MaKyJlIapHHUOT €lEM €
KOMIICKCHA W PAa3IHYHH IPOIECH CE BKIYYCHH BO
HeroBoTo (opmupame. Bo mpuHmmm ce pabotu 3a
abHOpMaJIHa peTHHAHA KaliIapHa MepMeaOMIHOCT U
HapyIIyBame Ha XeMaTOpeTHHAIHATA Oapuepa, mTo ja
3rojeMyBa BacKyllapHaTa IepMeabWIHOCT TpU Koja
eKCTpaleyJIapHUTEe POCTOPH CE LIMpAT U J0BEIyBaaT
JI0 aKyMyJiallija Ha TEYHOCT JIOBEYBajKH JIO MaKyJap-
HO TPOITYIITAKkE U HAPYIIYBAkHE HA BUIOT.

Metonun. Bo tpynot ce mpesentupaar 40 ciydan Ha
ManUeHTd 1 Toa 17 marmeHTH co aujabeTnyueH Makysa-
peH emeM Kaj nujabeTHYHA PETHHOINATHja BO KOHU
CEKYHJApHO Ce¢ aKTUBUpa mpuMeHata Ha antn VEGF
Tepanujara, 11 maruenTy co BiaxxHa popMa Ha CCHUII-
Ha nereHepanuja Ha makymra (ARMD Wet) u 12 ma-
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IUCHTH CO MaKyJIapeH eJieM, CEKYHIapeH Of OKIy3uja
Ha BeHa.

Bo oBaa perpocriekTuBHa cTyaMja 3a Tiepous on 18 me-
CEIM C€ MPOCIIeACHN €PEKTUTE O TPETMAHOT CO aHTH
VEGF npemnapat, BiMjaHHETO Bp3 BUIHATA OCTPHHA CIIO-
pen Shellen chart n mpomeHuTe Bp3 MakyjapHata aHa-
ToMHja KopucTejkn ONTHYKa KOXEpPeHTHA ToMorpadu-
ja (OCT). Cure nanueHTH IpUMaa HHTPABUTPEATHO
Bevacizumab (Avastin) 1,25mr/0,04M1 U mpomeHHTE
ce eBalynpaa Ha cekoj 4-8 Henenu. bea mpociexyBanu
Y CHTE MOTCHIUjaTHH OYHU M CHCTEMATCKH HETaTUBHU
MI0jaBH Kaj MOCAWHUTE TPYIU TAlCHTH.

PesyaraTtu. Bo mpBara rpyma kajge ce BOpojyBaar Ia-
IMEHTH CO €JeM pe3yliTaT Ha BEHCKa BacKyJapHa
OKJTy3Mja MMa MONOOpYBamE HAa BUIHATA OCTPUHA Kaj
58,33% manmenTn, kaj 25,0% Hema mnpomMeHa BO
BUJHATA OCTPHHA, a Kaj 16,66 % e co He3HAUYUTEITHO
BiomyBamwe on 0,029., u co perpecuja Ha CMT Bo
neroct 3a 393,22 o 4,6 mpMeHN WHEKITNH BO MTPOCEK.
Bo BTOpaTa mocron mogodpyBame HA BUIHATA OCTPUHA
3a 0,172 u HamanyBame Ha IIEHTpaIHaTa MaKyJapHa
nebenvHa 3a 218,34 um, mo 5,6 WHTPaBUTPEATHH aIuId-
KaIliy; a Kaj TpeTara rpyma, co 17 manueHTn co MaKy-
JapeH eleM pe3yiaTaT Ha AujadeTHyHa PEeTHHOMATHja
uMale crabuian3anuja Ha BUAHATa OCTPUHA, T.. He3-
HAYHUTEITHO MMo00pyBame Kaj 8 ox HuB 3a 0,14; a, Kaj
9 uma nogob6pysame 3a 0,21 u perpecuja Ha CMT Bo
mpocek 3a 174,3 um.

Op mpHKaXXaHOTO Ce aKIeHTHpa OeHePUTOT O HHTpa-
BUTpeaTHaTa MPIMEHa Ha ABACTHH H TOIOOPYBAmHETO
Ha BUJIHATA OCTPUHA, HO HE CEKOTalll TPOMEHUTE OJIaT
Ta- paJIeTHO CO PEeOYKIMjaTa Ha MaKyJIapHUOT €IEeM.
3akayuok. [locnemnure HEKOIKY TOAWHH, MOHOKJIO-
HaJIHWTE aHTHTeJa CTaHaa CTaHIapj BO TPETMAHOT Ha
BlIaX-HaTa (opMa Ha CEHHWJIHATA JereHepaldja Ha
makyi1a (ARMD Wet). IIpeMHHOT KOH MCTHTE MOKaKa
SHAYUTCIIHU PE3YJITATH KaKO BO KIIMHUYKUTC TaKa U BO
BU3YCJHUTE PE3y/ITaTH Kaj MAI[MEHTHTE CO MPOMEHH
Ha MakyJjara pe3ynrtaT Ha OpojHH 3a0oiyBame. [Ipak-
TUYHO THE TPEAN3BUKAA PEBOJYIIHja BO TPETMAHOT Ha
pedpakTepHHOT MaKyIapeH eaeM.

Kayuynu 360opoBu: antu-VEGF, wmakymapeH enew,
CeHUITHA JiereHepanuja Ha Makynaa (ARMD), perunanau
BeHcku  okimy3sun  (RVO), ontuuka — koxepeHTHa
tomorpadwuja (OCT)

Introduction

Retinal vasculo-occlusive disorders are the most co-
mmon cause of visual impairment and blindness in the
world. Diabetic retinopathy is with the highest preva-
lence, and has a leading place of blindness in the
working-age population. The circumstances that lead
to these pathophysiological conditions can be descri-
bed through three principles, namely: conditions that

vary the speed of blood flow, conditions that are based
on physical modification of the blood vessels and the
blood structures [1].

Diabetic macular edema (DME) comes as a result of
the thickening of the basement membrane, and the loss
of pericytes leading to increased permeability of blood
ve-ssels of the retina. This disorder of the hematoretinal
barrier causes leakage of plasma constituents and sub-
sequent changes, edema, and retinal hypoxia, which
stimulate the production of vascular endothelial growth
factors, i.e. the occurrence of neovascularization.
Cystoid macular edema (CME) is relatively painless
co-mmon condition associated with reduced vision, and
occurs in almost 10% of the diabetic population. It
practically means an accumulation of fluid around the
macula, creating intraretinal lipid deposits which com-
pletely disrupt the architectonic of retinal tissue forming
cystic spaces [2].

Retinal vein occlusion (RVO) is the second most co-
mmon retinal vascular disease after DR which significan-
tly affects the central vision and has a prevalence of
0.7% -1.6% by the appearance of macular edema, vit-
reous hemorrhage, epiretinal membrane, macular ische-
mia, retinal detachment and neovascular complications.
Macular edema is generally visualized by routine diag-
nostic of posterior segment of the eye, but a correct
diagnosis is reached by measuring the central retinal
thickness and presentation changes with OCT.
Exudative senile macular degeneration or "wet form"
is cause for irreversible vision loss in more than 2
million people in the US by 2008 and this incidence
will rise to almost 3 million by 2020. In Western
countries, the pre-valence in those over 55 years is
1.6% and increases to about 13% in those over 84
years [3]. It is characterized by neovascularization in
macular area due to the formation of choroidal neo-
vascular membrane, the appearance of abnormal blood
vessels that leak, accumulation of fluid and blood with
progression of irreversible changes that impair the
central vision.

Material and methods

This is a retrospective analysis of 40 randomized
patients, 22 men (55.0%) and 18 women (45.0%) for a
period of 18 months.

According to the etiology and pathophysiology of the
patients included, we separated them into three groups:
the first group of 12 patients had macular edema due
to venous retinal occlusion, the second group of 11 pa-
tients with senile macular degeneration and group3
consisted of 17 patients with diabetic macular edema
from diabetic retinopathy.

In Inclusion criteria are incorporated swelling in the
region of the macula, visual acuity BCVA <0, 3 sc and
therapeutic treatment application of Avastin (Beva-
cizumab) intra-vit-real 1.25 mg / 0.04 ml.
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Fig. 1. Image of comparative OCT findings of a patient with OVCR OS, before and after treatment,
fundus camera and comparative curve of the values of CMT

Case 1:

P.S., 51-y. woman;

OS: CRVO/ Th: anti-VEGF NIII;

CMT 872um — CMT 288 pm

BCVA 0S:0.01 —» BCVA 0OS: 0.32 sc

B ooR)- 13 - 10706.fda B c
op®)  |[o= OD(R)
: [Gia 6/12/201

Fig. 2. Displaying comparative OCT findings of a patient with ARMD Wet OD, before and after treatment,
fundus camera and comparative curve of the values of CMT (um)

Case 2:

A.A., 73-y. woman;

OD ARMD Wet;

Anti VEGF NVI; CMT CMT 682um — 381pum

BCVA 0S: 0.02 — BCVA 0S: 0.05

Fig. 3. Image the comparative OCT findings of a patient with RDNP, MD primarily made with LFC, then anti-VEGF,
before and after treatment, fundus camera and comparative curve of the values of CMT

Case 3:

D.D., 58-y. man; OS: RDNP, MD;

Th: LFC, then anti-VEGF NVI;

CMT 468um — CMT 256 pm

BCVA OD: 0.14 — BCVA OD: 0.04
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Patients were followed with complete ophthalmologic
examinations, by best corrected visual acuity (BCVA),
measurement of intraocular pressure, examination on
dilated pupil review 78Dpt, and evaluation with OCT
imaging method. OCT is a procedure that uses reflec-
tion of low-coherence interferometry typically em-
ploying near-infrared light of the retinal layers, making
cross-sections; it provides a picture of the retina and
retinal pigment epi-thelium (RPE) in 3D resolution,
centered on the macula region; noninvasive, fast and
simple method. Macular thickness was measured using
calipers (macula thickness caliper, CMT) while ana-
lyzing certain cystic structures.

Results

Given the different pathophysiological and etiological
genesis of patients we divided and analyzed them in
three groups. The first group, patients with macular
edema due to central retinal vein occlusion, included
seven females (58.33%) and five males (41.66%) with
an average age of 63.4 years. After average 4, 6 applied
intravitreal injections there was improvement of visual
acuity in 58.33% patients, in 25.0% there was no
change in visual acuity, in 16.66% with negligible
deterioration of 0.029, and regression of CMT entirely
to 393.22.

The second group included patients with randomized
changes in the macula as a result of wet senile macular
degeneration; there were 8 women (72.73%) and 3
men (27.27%) with an average age of 67.3 years. On
average, they all received 5.6 injections; there was a
decrease in central macular thickness of 218,34um,
and improve of the visual acuity of 0.172.

The third group of 17 patients with DME in diabetic
retinopathy previously treated with laser photocoagu-
lation of the retina, but for the cystoid macular edema
they all needed treatment with Avastin. The average
age of patients was 60.01 years; the average applied
intravitreal injections was 3.7 and the statistical
analysis confirmed visual acuity stabilization or slight
improvement in 8 of them by 0.14; while 9 improved to
0.21 and had regression CMT on average of 174.3 um.
Today, the need for this kind of treatment in certain
cases is unquestionable, primarily for maintenance of a
stable central macular thickness and improvement in vi-
sual acuity. Anti-VEGF treatment is an actual treat-
ment in macular edema and retinal neovascularization.

Discussions

Otani et al. in (1999) presented a classification based
on the morphological change of retinal OCT-findings
like sponge edema, cystoid macular region, diffuse
macular edema and significant retinal detachment [4,5].

All the efforts in recent years have been aimed to
finding medicines which will act competitively and

will inhibit the production of active vascular prolix-
ferative substances and will regressively act on an-
giogenesis. Thus, there are already found preparations
and numerous ongoing clinical studies [6-10].

The therapeutic protocol involves direct application of
the drug intravitreal under aseptic conditions accor-
ding to a standardized protocol, at monthly intervals
depending on the clinical findings of the patient and the
control OCT [8,9].

In fact, although the mechanism of retinal diseases is
not fully determined, it is generally accepted that the
regulation of vascular functions of a healthy retina is
maintained through balance of the expression of an-
giogenic stimulators and angiogenic inhibitors, VEGF
i.e. against Angiostatin and murine factor of pigment
epitel- PEDF [10-13].

The application of anti-VEGF therapy started in 1948,
with Michelson hypothesis that hypoxia induces
angiogenic "factor X" responsible for retinal neovasculari-
zation. Decades later, glycoprotein was partially descry-
bed and named as a factor of vascular permeability,
and further studies were aimed at identifying it and
change the endothelial level [12].

VEGF as the most important inductor in the process of
angiogenesis as result from hypoxia is a homodimeric
glycoprotein and molecule important for early neovas-
cularization and increased permeability, described by
HF. Dvorak and D. Sanger [14], purified and cloned in
1989 by N. Ferrara [15].

Bevacizumab: (Avastin, Genentech Inc., San Francis-
co, LA) is a human monoclonal antibody (Full length
ab) for all forms of VEGF-A which selectively binds
to VEGF and specifically block VEGF receptor ligand
and receiver forming protein complex, disables further
ties of VEGF receptor sites which in turn initiate
neovascularization. [12,13]; molecular weight of 149
kDa; has two antigen-binding domains of its receptor
Flt-1 and KDR [14].

Hypoxia is an inducer that triggers upregulation of
growth factors, integrins and proteinases leading to
endothelial cell proliferation and migration. Hypoxia
regulates VEGF mRNA in the retinal endothelial cells,
the retinal pigment epithelium (RPE), perycites, Miller
cells and ganglion cells. Induction of VEGF is by hy-
poxia-inducible factor-1 (HIF-1), low pH, inflamma-
tory cytokines (IL-6), growth factors (fibroblast), sex
hormones (androgens and estrogens), chemokines, and
oncogene activation and decreased activity of the
tumor suppressor gene [12-17].

The intravitreal administration of substances started in
1911, with the application of air as a tamponade of the
retina ablation, later started applications of drugs,
including penicillin in 1940 for the treatment of endo-
phthalmitis.

In 2004 FDA approved intravenous antiangiogenic treat-
ment with Bevacizumab for metastatic colorectal can-
cer, ocular application initially started in 2004 for Wet
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form of senile macular degeneration in which Bevaci-
zumab has shown promising results, but today the use
of Bevacizumab is still "off label" with signed informed
consent from the patients.

Other preparations, Ranibizumab (Lucentis) and Afliber-
cept (Eylea), have been for approved intravitreal appli-
cation in 2006 or 2013, but today main limiting factor
is that they are not present on the Positive Drug List
which makes them inaccessible to the patients from
public institutions.

Application of Bevacizumab is related to neovasculari-
zation, the wet form of ARMD and DME, premature
retino-pathy (ROP), central serous chorioretinopathy
(CSH), vascular occlusions, rear uveitis with macular
edema and neovascular glaucoma, as well as preope-
ratively to remove the vitreous hemorrhage in order to
facilitate surgery/peeling of the membrane and macular
vitrectomy (PPV) [18,19].

In 2013 Avastin (Bevacizumab) and Lucentis (Ranibi-
zumab) were on the 9th and 19th place, respectively, in
terms of worldwide sales of pharmaceutical products
according to their impact on medicine in general [19].
A recently published study (May 2016) has only con-
firmed the benefits of regular treatment. Of the
included 650 patients in a 5-year-period with wet form
of AMD, almost half retained 20/40 visual acuity,
which is good enough for daily life [3].

Conclusion

Undoubtedly, the use of inhibitors of angiogenesis in
the treatment of patients in the posterior segment of
the eye, improve the visual function most of them,but
most bene-ficial is stabilization of the visual acuity,
regretssion in clinical diagnosis and prevention of
neovascularization.

Currently, the intravitreal application of these prepara-
tions is in the spotlight as first-line treatment of con-
ditions such as ocular neovascularization and macular
edema due to numerous retinal diseases.

Conflict of interest statement. None declared.
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Abstract

Hearing impairment is the most common sensory
disorder, which occurs in 1 of 1000 newborns. It is
caused by heterogeneous conditions with more than a
half due to genetic etiology. Although hundreds of
genes are implicated in hearing process and have been
found to be associated with nonsyndromic hearing
loss, pathogenic variants in GJB2 gene have been con-
sidered as the main cause of deafness among nonsyn-
dromic hearing loss (NSHL) population worldwide.
Pathogenic variants in MT-RNR1 or mtDNA12SrRNA
gene were also implicated predominantly in postlin-
gual progresive deafness.

The aim of this study was to analyze the implication of
GJB2 and MT-RNR1 genes in the molecular etiology
of deafness among 130 NSHL patients in the Republic
of Macedonia. The presence of the del (GJB6-
D13S1830) was also analysed. We performed SSCP
and/or sequence analysis of GJB2 and identified
sequence variants in 62 out of 130 patients (47.7%); (51
homozygous or compound heterozygous and 11 with
only one variant allele). We found 8 different allelic
variants, the most prevalent being ¢.35delG (65.49%),
and p.W24*(23.01%), followed by other less frequent
alleles (p.V271, p.v37l, p. P175T and cd. delE120 or
delGAG at 360). In addition, two polymorphic substi-
tutions in the GJB2 gene with no clinical significance
(p.V153I and p.R127H) were detected. No del(GJB6-
D13S1830) was found.

SNaPshot analysis was used to screen for the five most
frequent allelic variants in the MT-RNR1 gene. Two
MT-RNR1 mutations (A827G and T961G) were
detected in three patients where only one GJB2
pathogenic variant was found. A new MT-RNR1 gene
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Macedonian Academy of Sciences and Arts, Blv. Krste Misirkov 2,
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variant G1303A was also detected.

In conclusion, MT-RNR1 mutations were not a sig-
nificant contributor to the etiology of deafness in Ma-
cedonia, although could be considered as a modifier
gene affecting the expression of deafness in patients
carrying one GJB2 variant. On the other hand, the high
percenttage of GJB2 pathogenic variants identified
among NSHL cases indicates the necessity of molecular
newborn screening for the two most common GJB2
variants (c.35delG and p.W24*) in the Republic of
Macedonia.

Keywords: Nonsyndromic hearing loss, GIB2 gene,
pathogenic variants

AncTpakTt

I'yOemeTo Ha CIyXOT € HajuecTO CEH30PHO MOPEMETY-
Bame, Koe ce jaByBa co uHmuaeHna ox 1 ua 1000
HOBOpojZieHH Jeria. [locTojaT OpOjHM TPHYHHH 3a
TNIyBOCTa, HO HaciegHuTe (QakTopu ce TMOBeKe To
3a3eMaaT INpPUMATOT BO HEj3UHATa eTuojoruja. Bo
OCTBApyBamETO Ha CIYIIHHOT IIPOIEC CE& HHBOJBHU-
paHu OpOjHHM TEHH W TPOMEHH BO OBHE TI'CHH, KOHU
BOJIAT KOH OIITETyBame Ha ciyxoT. Ho, u mokpaj uz-
BOHPEITHO XETepOoreHaTa TeHeTCKa OCHOBA, TTATONOIIKUTE
BapHjaHTH Bo GJB2 reHot, BO CBETCKH paMKH, ce CMe-
TaaT 3a TJlaBHA MPUYHMHA 3a T10jaBa Ha HECHHIPOMCKa
HacnenHa riryBoct (HCHI). [1aTomonku BapujanTe BO
MT-RNR1 renort, ucro taka, ce UMILTUIIUPAHH, TIIABHO,
BO MOCTJIMHIBATHATA TIPOTPECHUBHA TITYBOCT.

Ilenta Ha oBaa cTyaWja € YTBpAyBame Ha WHIIHMJICH-
1aTa ¥ THIIOT Ha MaToJomKu nmpoMeHn Bo GJB2 u MT-
RNR1 renute BO MolekylapHaTa €THOJIOTHja Ha Hac-
nemHa riryBocT kaj 130 numa co HCHI Bo PemyGmnmka
Makenonuja. UcTo Taka, € UCIUTYBAaHO M TPUCYCTBO
Ha penerujata-del (GJB6-D13S1830). CripoBenenu ce
AHAIM3KM Ha CHOBEPIIKCH KOH(DOPMAIIMCKU MOIHUMOP-
¢uzam (SSCP) n/umu AUPEKTHO CEKBEHIMOHNPAhE Ha
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er3oHckute cekBeHIm oj GJB2 reHoT. YTBpIeHH ce
BapHWjaHTH BO cekBeHIata Ha GJB2 reHor kaj 62 oxn
ucnuryBann 130 numa wmm 47.7 npouentn. Kaj 51
JWIe ce YTBPACHM MPOMEHH BO XOMO3HWTOTHa (opma
WM KOMOWHUpPaHa XeTepo3uroTHa ¢opma, AojeKa Kaj
11 mammenTn e yrBpieHa mpomeHa Bo GJB2 reHoT
camMo Ha ezmeH amen. MaeHtudukyBaHH ce OcyMm
pa3IM4YHU TEHCKU BapHUjaHTH, OJ KOW HajuecTa e
¢.35delG, co 3acranenoct ox 65.49%, kako u p.W24*
co 3acraneHocT on 23.01%. Jlpyrm momanky uecTH
BapHjaHTH, YTBPJCHU BO TEKOT Ha crymmjata ce: p.V27I,
p.V371, p.P175T u cd.119/120delGAG. JTomoaHUTENHO ce
YTBpACHH U JBe mojuMopduu 3amenu Bo GJB2 reHor,
KOM HeMaaT KIMHMYKa CHTHH(HKaHTHOCT: P.V1531 u
p.R127H. Kaj HuTy eneH mamueHT HE € YTBPICHO
npucycTBo Ha aenerrjara del (GJB6-D13S1830).
Bosenena ¢ u SNaPshot ananusa 3a yrBpayBame Ha
nerre Hajuectd npomeHu Bo MT-RNR1 renot. YTBp-
neHo e mpucyctBo Ha aBe MT-RNR1 maromomku
Bapujantu (A827G and T961G) kaj Tpojua MmauMeHTH,
KaJie € OTKpHEHa caMmo II0 e[JHa MAaTOJIOLIKa BapHjaHTa
B0 GJB2 renort. Hcro Taka, € yTBpACHO MPUCYCTBO U Ha
Hoa Bapujanta G1303A Bo MT-RNR1 reHor.

Kaxko 3axmydoxk-MT-RNR1 myranmute HemaaTr 3HauuTe-
JeH TpOJOHEeC KOH MoJeKyJapHaTa eTHOJIOTHja Ha
nIyBocta Bo PenyOimka Makenonuja, Hako HHUBHOTO
MPUCYCTBO MOXe Jia ce cMeTa 3a MoaupuKaTop, Koj ja
ajeKkTHpa TeXKHMHATA Ha OIITETYBAaHETO Ha CIIYXOT Kaj
Jumara Hocurenn, camo Ha exHa GJB2 marosornka
Bapujanta. O npyra crpaHa, BUCOKHOT IPOLEHT Ha
3aCTaleHoCT Ha matosomkuTe Bapujantd C€.35delG u
p.W24* Bo GJB2 renor kaj mumara co HCHI' Bo
Halara 3eMja, YKaKyBa Ha 1moTpeda o CKpUHHpPAhE 3a
IPUCYCTBO Ha NMATONOIIKU BapujaHTH Bo GJB2 reHor
Kaj CUTE JIMIA CO HECHHAPOMCKO OIITETYyBAkE HA CIIY-
XOT, & BOGJAHO W BOBEAYBamk¢ HEOHATATHA CKPUHUHT
nporpama 3a JeTeKIMjaTa Ha OBUE JBE BapUjaHTH.

Kiryunu 360poBu: HeCHHIpOMCKA HACIIEHA TITYBOCT,
I'JB2 reH, naToJ0IKH BapHjaHTH.

Introduction

Hearing loss is the most prevalent sensory defect.
According to WHO 5% of the population or 360
million people are affected worldwide. Both genetic
and environmental factors are associated with deafness
but the inherited causes are exposed as the most
prominent etiological factor in developed countries.
Deafness has dramatic effects on language acquisition
seriously compromising the quality of life and leads to
social isolation [1].

The genetic basis of hearing loss is complex. To date,
more than 70 genes (http://hereditaryhearingloss.org) ha-
ve been associated with hearing loss. At least 70% of
all cases are classified as nonsyndromic hearing loss

(NSHL) manifested with isolated hearing loss without
other associated clinical features. Of all NSHL, 75%-
80% are autosomal recessive disorders, 15%-20% are
autosomal dominant, 5% are X-linked, and 1% is in-
herited by mitochondrial genes. [2].

Despite the enormous genetic heterogeneity, patho-
genic variants in only one gene, GJB2, located at the
DFNBL1 locus (13912) are responsible for approxima-
tely half of all cases with NSHL [3]. The locus contains
three genes, GJB2, GJB6 and GJAL, encoding for the
transmembrane gap junction proteins connexin 26,
connexin 30 and connexin 31, respectively, responsib-
le for creating hexameric hemichannels (connexions)
implicated in the maintenance of K* homeostasis in the
inner ear [4,5]. Other connexin genes GJB6 and GJA1
have also been associated with deafness, but more
rarely.

Pathogenic variants in GJB2 gene (OMIM 121011) are
the most common causes of sporadic and recessive
NSHL, in many populations worldwide. More than 200
different pathogenic variants in this gene (davinci.crg.
es/deafness/) have been described with specific preva-
lence in differrent ethnic groups and geographic regions.
¢.35delG predominates in Caucasians [6], 176delT in
Ashkenazi Jews, 235delC in Japanese, while p.W24X
in Indian and p.R142W in African population [7,8].
Due to the high influence of GJB2 in deafness, mole-
cular testing for GJB2 pathogenic variants has rapidly
become the standard of care for the diagnosis and
counselling of patients with nonsyndromic hearing
impairment of unknown cause.

Interestingly, in many studies 10% of patients with
prelingual nonsyndromic deafness were found to carry
a single heterozygous recessive mutation in the GJB2
gene. Presence of the deletion in DFNBL1 locus
affecting GJB6 and the promoter region of GJB2, a
del(GJB6-D13S1830), as a digenic effect provided an
explanation for the deafness in as many as 30% of
affected GJB2 heterozygotes in some populations [9].
But, the molecular etiology of nonsyndromic sensori-
neural hearing loss (SNHL) in subjects with only one
detectable autosomal recessive GJB2 pathogenic variant
is still unclear. Various studies searching for other
modifier genes within DFNBL1 or elsewhere have been
performed in order to answer this question [10].
Nonsyndromic deafness can be caused by mutations in
mitochondrial genes as well. MT-RNR1 (Mitochon-
drially Encoded 12S RNA) is an RNA Gene, and is
affiliated with the non-coding RNA class. Several mu-
tations in the mitochondrial MT-RNR1 gene have been
found to be responsible for both aminoglycoside-in-
duced and nonsyndromic hearing loss. The most co-
mmon mutations in 12S rRNA (MT-RNR1) gene
causing nonsyndromic hearing impairment are: A1555G,
T961deT/ insC, T961G, T1005C, T1095C, A1116G,
C1494T and A827G. These mutations make the
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human mitochondrial ribosome more bacteria-like and
alter binding sites for aminoglycosides [11].
Aminoglycoside antibiotics such as gentamycin, strep-
tomycin, kanamycin and tobramycin, are commonly
used in the treatment of patients with aerobic Gram-ne-
gative bacterial infections. These drugs have well-docu-
mented adverse reactions such as ototoxicity and nephro-
toxicity. The nephrotoxicity is usually reversible but the
ototoxicity, which is most likely due to damage of the
sensory hair cells and the stria vascularis in the
cochlea, is permanent [12].

In order to determine the molecular etiology of
deafness in our country, we have analyzed the type
and frequentcy of GJB2 pathogenic variants among
NSHL patients. The prevalence of mitochondrial MT-
RNR1 pathogenic variants was also analyzed using
SNaPshot method for the five most common muta-
tions. In addition, complete 12S rRNA sequencing in
patients with only one detected GJB2 mutation was per-
formed in order to examine the modifier effect of the
mtDNA pathogenic variants on severity of hearing loss.
The presence of del (GJB6-D1351830) was also analyzed.

Materials and methods

This study was conducted on 130 unrelated cases with
NSHL of different ethnic origin [Macedonians (75),
Albanians (20), Gypsies (31) and Turks (4)]. They were
referred to our laboratory by the Audiology Center,
University Clinic of Otorhinolaryngology, University
Pediatric Clinic or the specialized units for speech
rehabilitation in our country where audiologic exami-
nation and detailed family history analyses were
performed. A total of 120 patients had a moderate-to-
profound sensorineural hearing loss, while ten patients
progressively lost their ability to hear during early
childhood. No other clinical features were detected in
the analyzed group.

After obtaining an informed consent from all partici-
pants and/or members of their families, peripheral
blood was taken and total DNA was extracted using stan-
dard phenol-chlorophorm extraction, ethanol precipitation
method [13].

Molecular studies included screening for: mutations in
GJB2 gene using Single Strand Conformation Polymor-
phism analysis (SSCP) and/or direct sequencing, large
deletions in chromosome 13p region by Multiplex
Ligation Probe Amplification (MLPA) method for and
del (GJB6-D13S1830) mutation by specific PCR analy-
sis. Single base extension or SNaPShot method was in-
troduced for analysis of five common mutations in mitho-
chondrial DNA connected with inherited deafness.
Amplification of non-coding (exon 1), coding (exon 2)
and flanking intronic regions of the GJB2 gene was
conducted by PCR on an ABI2720 thermalcycler (Life
Technologies). Oligonucleotide primers 5- CCGGGAAG-
CTCTGAGGAC-3' and 5-GCAACCGCTCTGGGTCTC-

3" were used for amplification of exon 1 [14] while exon
2 was amplified in two different PCR reactions, one
for amplification of 286 bp PCR fragment of the 5’
end of exon 2 using the GJB5- TCT TTC CAG AGC
AAA CCG C and GJB8-GAC ACG AAG ATC AGC
TGC AGG primers, and the other for amplification of
a 270 bp fragment belonging to the 3’ end of the
GJB2 gene using GJB10 5°-GCA GCA TCT TCT
TCC GGG T-3° and GJB6 5°-GGG CAA TGC GTT
AAA CTG GC-3’ primers.

The SSCP was performed on BioRad DeCode System
(Bio-Rad Laboratories, Hercules, CA, USA). The PCR
products were loaded onto a nondenaturing 12% acryl-
amide/Bisacrylamide (39:1) gel. Electrophoresis was
performed at constant power of 25W, at 4°C for about
20 hours. PCR fragments were visualized with silver
staining of the gel. To identify the nucleotide substitu-
tions responsible for altered electrophoretic mobility de-
tected by SSCP analysis, the PCR fragments were
sequenced by BigDye sequencing kit v.1 (Life Tech-
nologies) and separated on an Applied Biosystems
3500 Genetic Analyzer (Life Technologies).

MLPA analysis using SALSA MLPA kit P163-C1
(MRC Holland, The Netherlands) was performed in
order to determine the presence of deletions/duplica-
tions in the 13q region. This analysis allows detection
of the three common GJB2 mutations: c¢.35delG, splice
site mutation IVS1+1G>A or NM_004004.5(GJB2):c.-
23+1G>A (HGVS), and 313del14.

The 309-kb del(GJB6-D13S1830) or NC_000013.10:
g. 20797176 _21100550del (HGVS) was also studied by
multiplex PCR as previously described [9]. Namely, a
set of three primers was used for simultaneous
amplification of the normal GJB6 allele and the allele
with the del (GJB6-D13S1830) (primerlF: 5° AGT
GAT CCA TCT GCC TCA GC; primer 2RN: 5> GTC
TGT GCT CTC TTT GAT CTC and primer 3RD 5’
GGA AGG TGT GGA TCA CAG TC).

In order to screen our patients for the presence of
the five most common mitochondrial mutations
associated with deafness (A827G, 961delT+Cn,
T1095C, C1494T and A1555G), a SNaPshot
method was designed according to Bardien et al.
[15]. A 1124bp fragment of the MT-RNR gene was
amplified using the following primers: MT-RNR-
For: CAA CCA AAC CCC AAA GAC AC u MT-
RNR-Rev: GCT CAG AGC GGT CAA GTT AAG.
The PCR fragment was cleaned up with 1 unit of
Illustra ExoProStar 1-Step (GE Healthcare, Life
Sciences). The SNaPshot PCR reaction was
performed in multiplex format by adding specific
primers for each variant in concentration of 1.8 uM
each, except A1555G in concentration of 2.9 pM
(Table 1). The reaction was performed on a
thermal cycler using the following conditions: 25
cycles at 96°C/10 seconds, 50°C/30 seconds and
60°C/30 seconds. The SNaPshot reaction was cleaned
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up with one unit of Shrimp alkaline phosphatase
for an hour at 37°C, followed by capillary electro-
phoresis on 3130 Genetic analyzer (Life Technolo-

gies). The representative electrophoregram of the
five MT-RNR1 normal variants is given in Figure la.

Table 1. Specific oligonucleotides used for the SNaPshot analysis of the five most common MT-RNR1 deafness

causing variants

Variant Primer sequence 5°-3° Orientation  Size (ha/bﬁ/:
A1555G TTG GCATTT ATATAG AGG AG F 20bp | W
C1494T CGT ACACACCGC CCGTCA F 19bp I /
T1095C CTG GGA TTAGAT ACCCCACTATGCT F 25bp /
961delT+C(n) ACA GGT GAG TTT TAG CTT TAT TGG GG R 26bp A/
AB27G GCTTAGTTAAACTTTCGTTTGTTG CTA AAG G R 31bp /

Bl

3 E 25 Ed 2

Locus: 1494 1095
Allele: C T

1555

£ Sl
L
A

961
T

827
A*

Fig. 1a. Representative electropherogram of the SNaPshot analysis for the five most common
mitochondrial DNA mutations (C1494T, T1095C, A1555G, 961delT+C(n) and A827G) causing
hearing loss. All shown fragments represent normal allele pattern

The sequencing data of mtDNA 12S rRNA gene were
compared with the Revised Cambridge Reference Sequen-
ce ("rCRS™) (No. NC_012920) to identify mtDNA variants.

Results and Discussion

In this study we have analysed the type and frequency
of GJB2 variants among 130 unrelated NSHL cases
from Macedonia, with different ethnic background. The
presence of the five most common MT-RNR1 patho-
genic variants causing hearing loss was also analyzed.

GJB2 pathogenic variants were found in 62 patients
(47.7%); 51 were homozygous or compound heterozy-
gous while in 11 only one variant allele was detected
(Table 2). We found 8 different allelic variants, the
most prevalent being ¢.35delG (65.49%), found among
Caucasians (Macedonian and Albanian patients), followed
by p.W24* (23.01%), found only among Gypsy patients
(Table 3). Other GJB2 pathogenic variants: p.V271,
p.V37l, p.P175T and cd.119/120 delGAG were less
frequent, found with allelic frequency of 0.88%,
1.77%, 0.88% and 0.88%, respectively. In addition,
two polymorphic substitutions in the GJB2 gene, which
do not have clinical significance (p.V153l and
p.R127H), were detected with a frequency of 1.77%
and 5.31%, respectively. These findings confirm our

earlier reported data on the prevalence of the GJB2
pathogenic variants among the deaf population from the
Republic of Macedonia [16]. The pathogenic variant c.-
23+1G>A in exon 1, although frequent among Slavic
population [17] was not detected in our group of pa-
tients.

We found a Trp24Stop (p.W24*) pathogenic variant
exclusively among deaf patients of Roma ethnic origin.
This is the most frequent GJB2 pathogenic variant in
India [18], and is common among Roma/ Gypsy pa-
tients in Spain [19] as well. This finding is indicative
that this mutation was brought by Romani people to
Europe from their Indian homeland, but this assump-
tion should be confirmed by DNA polymorphic hap-
lotype analysis.

We have identified a high percentage of patients (11
out of 130 or 8.5%) carrying only one GJB2 pathogenic
variant. Detection of only one pathogenic variant in the
GJB2 gene is a common finding. Seeman et al. also
found that approximately 10% of the analyzed patients
carry only one pathogenic variant [20]. This indicates
the posiblilty of a digenic effect, influence of other
modifier genes, or could be a result of an incidental
finding of a GJB2 variant in deafness due to other
etiology [21].
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Deletions/duplications in DFNBL locus, in regions that
regulate the expresion of the GJB2 gene, could be also
a possible explanation of the severity of hearing loss in
GJB2 heterozygous patients. For determination of the
possible digenic effect among 11 cases carryng only
one GJB2 pathogenic variant, analysis for the presence

of the del (GJB6-D1351830) and/or other deletions in the
locus using SALSA MLPA probemix P163-D1 GJB-
WFS1, were performed. None of the analyzed patients
carried del (GJB6-D13S1830), or other deletion in the
DFNBL locus.

Table 2. GJB2 genotypes determined among 130 NSHL patients from different ethnic

background in Macedonia

Ethnicity
Genotype Total No. Macedonian Albanian Roma Turks
¢.35delG / ¢.35delG 33 23 10 / /
¢.35delG / p.V371 1 1 / / /
p.W24* | ¢.35delG 4 / / 4 /
p.W24* | p.W24* 10 / / 10 /
p.W24* | Cd120delGAG 1 / / 1 /
p.R127H /p.R127H 1 / / 1 /
p.R127H /p.Vv153I 1 / / 1 /
¢.35delG / N 3 2 1 / /
p-W24* | N 1 / / 1 /
p.v271 | N 1 1 / / /
p.v371 /| N 1 / / / 1
p.P175T / N 1 1 / / /
p.R127H/N 3 / / 3 /
p.vV153l / N 1 1 / / /
Total 62 29 11 21 1

Table 3. Frequency of pathogenic variants in GJB2 gene determined among NSHL patients from Macedonia and

distribution according to their ethnicity

Chromosomes with

Variant GJB2 variant Frequency of GJB2 variants according to ethnical background
No. % Macedonian Albanian Roma Turks
¢.35delG 74 65.49 32.7%(49/150)  52.5%(21/40)  6.5%(4/62) /
p.W24* 26 23.01 / / 42.2%(27/62) /
¢.109G>A, p.V37I 2 1.77 0.79%(1/150) / / 12.5%(1/8)
p.R127H 6 5.31 / / 9.7%(6/62) /
p.V153| 2 1.77 0.7%(1/150) / 1.6%(1/62) /
Cd119/120delGAG 1 0.88 / / 1.6%(1/62) /
p.P175T 1 0.88 0.7%(1/150) / / /
¢.79G>A, p.V27I 1 0.88 0.79%(1/150) / / /
Total 113 100 32.6%(45/138)  43.3%(13/30)  59.4%(38/64)  12.5%(1/8)

Molecular determination of GJB2 gene variants is of
high clinical significance. Biallelic pathological va-
riants were found only in cases with profound deaf-
ness. None of the cases with progressive hearing loss
carried pathological variants in GJB2 gene.

Early diagnosis of deafness by identification of the
35delG or W24* variants would greatly improve genetic
counseling, treatment and management of deafness in
our country. Determination of a biallelic GJB2 variant
in a patient could allow an early decision for cochlear
implantation and start of rehabilitation process earlier
in the childhood when the success rate for speach
development is higher [22]. Biallelic variants in GJB2
are associated with variable clinical manifestation of
hearing loss, mainly profound deafness, but moderete
or mild forms could also be determined. Generally,
phenotypic variability has been attributed to unknown
modifier genes or environmental factors. On the other
hand, the clinically most important point is that these

cases always have normal development of vestibular
apparatus and they are never accompanied with coc-
hlear defects [23].

Pathogenic variants in mitochondrial DNA are associated
potentially with nonsyndromic and aminoglycoside-
induced hearing loss. Several nucleotide changes asso-
ciated with hearing impairment were described, with
variable distribution among different ethnic populations
[15]. A SNaPshot method for determination of the five
most common mitochondrial variants was performed in
all 130 analyzed cases. Also, we have performed a sys-
tematic and extended sequencing of the mitochondrial
12S rRNA gene in 11 hearing loss patients where only
one GJB2 variant was detected. Mitochondrial DNA
analysis revealed the presence of two deafhess-asso-
ciated variants, m.827A>G, and m.961T>G (Figure 1b). A
sequence variant m.1303G>A was also found in one
patient with only one GJB2 mutation. According to
UCSC Genome browser this G1303A variant is a highly
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conserved variant in 100 species analyzed. Comparison
with the reference sequence NC_ 012920.1 in MitoMap

indicated a polymorphic variant. The frequency of this
variant in full length sequence is 0.11%.

Y SR,

Locus: 1454 1085
Allele: c T

1555 827 961
A L

Fig. 1b. Patient with homoplasmic mutation 827A>G

The putative pathogenic mutation at position of 961
(m. 961 T>C) was detected in two cases with profound
deafness, both carrying only one GJB2 variant. One
patient had the ¢.79G>A p.V271 pathogenic variant,
while in the other a p.P175T pathogenic variant was
determined. In the first case a history of aminoglyco-
side antibiotics usage during infancy was recorded.
The mutation was confirmed by direct sequencing.
This mutation was first described by [24] in five
patients with distinct sets of mtDNA polymorphisms.
Insertion or deletion at this position has been found to
be associated with aminoglycoside-induced deafness in
several genetically unrealted families as well indica-
ting the pathological effect of nucleotide change at this
position.

In conclusion, the high prevalence of c.35delG and
p.W24* mutations among our patients (Caucasians
and Gypsies, respectively) warrants screening for
these two mutations among the deaf population in our
country. The introduction of a newborn screening
programme should also be considered. Also, our results
suggest that mitochondrial DNA mutations do not
represent a substantial risk factor for sensorineural
deafness in Macedonian population, but mtDNA variants
could influence the severity of deafness in cases with
only one GJB2 variant.

Conflict of interest statement. None declared.
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Abstract

Introduction. Acute myeloid leukemia (AML)
represents an entity well defined among the
hematological malignnant diseases from diagnostic and
therapeutic point of view. Still, big concern remains for
those patients where the induction therapy fails.
Classified in the group of refractory AML these
patients are with poor prognosis. There are numerous
attempts in providing the best surviving results by
administration of appropriate therapy. Our center
presents its experience in treating patients with
refractory AML by administration of FLAG-Ida re-
gimen, followed by hematopoietic stem cell transplant-
tation, autologous or allogeneic, depending on the
availability of HLA matched sibling donor of
hematopoietic stem cells.

Methods. In patients with refractory AML, administe-
ring FLAG-lda chemotherapy we have achieved
complete remission in 22 patients (47%). Average age of
the treated group of patients was 36.6 years (17-53).
All of them proceeded to high-dose chemotherapy and
underwent hematopoietic stem cell transplantation
(HSCT). We performed autologous HSCT in 13
patients, and allogeneic HSCT in 9 patients. Median
time to HSCT was 6.6 months (4-10), and in most of
the patients we used myeloablative conditioning (MAC).
Results. The disease-free survival in our group of pa-
tients is 74 months (22-148). The longest overall survival
was 148 months and was registered in a patient with
allogeneic sibling HSCT. We can conclude that
FLAG-Ida regimen is an appropriate and suitable
salvage chemotherapy protocol for patients with
refractory AML especially when it is used in the
context of preparation for HSCT.
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Ancrpakr

Boeen. AxkyrHata MmuenowgHa Jeykemuja (AMIT)
MpeTcTaByBa 100pO Ae(UHUPAH EHTUTET BO CIIEK-
TapoOT Ha MaJIUTHU XEMAaTOJIOIIKM 3a00JyBama, 1
Of] IMjarHOCTHYKA M Off TepanucKa IJeHa To4Ka.
Cenak, rojeMa 3arpi>KE€HOCT NpPEAu3BUKYyBa TIpy-
naTa NAIMEHTH cO OBa 3a00JyBame Kajie He ce
MNOCTATHYBA TEPANUCKH YCIEX M0 MHHULMjATHATA UH-
nykunucka tepamnyja. [lanmenTure KinacupuuupaHu
BO Irpynara Ha pedpaxtopHu ¢popmu Ha AMIJI ce
O[VINKYBaaT CO JIOIIA IIPOrHO3a BO OfHOC Ha CTall-
KHUTE Ha NpeXuByBame. Perncrpupanu ce 6pojHH
obuaM 3a MofoOpyBake Ha CTANKUTE HA MPEKUBY-
Balb€ Ha OBaa rpyna HalyeHTHd CO OPAMHHpaHme
COOJIBETHA Teparija, OTHOCHO e(MHUpA-E afieKBa-
TEeH Tepanucku npucran. ['m mpeseHTHpame con-
CTBEHHUTE WMCKYCTBa Of] JIEKYBaHETO HAa MALECHTH
co pecppakTopHa AMJI co agMuHUCTpalyja HA K-
TocTaTcka xemoTepamwja mo FLAG-lda mporo-
KOJIOT, a II0T0a pealus3upame Ha TPaHCIUIAHTAlYja
Ha XeMaTOIOETCKN MAaTHIHYU KJIETKH, aBTOJIOTHA HIIH
aJloreHa, BO 3aBHUCHOCT Off MocToewmeTo Ha XJTA-
IOHK xomnaTtuOuiieH CpOJeH [JapuTel Ha Xe-
MaToOMOETCKN MAaTUYHH KIIETKHU.

Metomu. V3BpimBMe eBanyanyja Ha 22 maiueHTa
(47%) co pedpakropHa popma Ha AMJI, Kane He
€ MMOCTUTHAT TEePAITICKH YCIIeX CO OPAUHUPA:E CTaH-
flapAHa MHAYKIKCKA XeMOTepanuja U co afMUHHC-
Tpupame xemorepanuja no FLAG-lda mpoToko-
JIOT, TMIOCTUTHATa € KOMIUIETHA peMHcHja, BO Ie-
puopot on 2001 go 2014 roguna. IIpoceuna Bo3-
pactT Ha UCIHWTyBaHaTa rpyna wu3HecyBaiie 36.6
roguan (ox 17 mo 53). Kaj cure, nekyBameTo e
NPOAODKEHO CO BHCOKOAO3HA XeMOoTepandja ¥ co
TpaHCIJIaHTal}ja Ha XEeMaTONOETCKH MaTHYHH
knetku (TXMK). Asronorsa TXMK e u3BpmieHa
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kaj 13 mammentw, gomeka anoreHa TXMK kaj 9
nanueHTd. CpelHO BpeMe [0 pealu3upame Ha
TXMK wuznecynatie 6.6 mecenu. Kaj moronemMuoTt
6poj manueHTn 6ea MPUMEHETH MHEN0abIaTHBHU
MPOTOKOIIH 32 KOHIAIIMOHAPAHE.

Pesyaratn. Bpemero Ha mnpexmuByBame 06e3 060-
JIECT, BO HalllaTa rpyna MalueHTH, U3Hecysalle 74
Mmecenn (on 22 mo148). HajponroTo npeskuByBame
n3HecyBaile 148 Mmecelln U € PETHCTPUPAHO Kaj
nmagueHT co anoreHa TXMK op cpopeH, koMnaTu-
owreH gaputen. Hanmor 3akiydok e neka FLAG-
Ida mpoTOKONOT TpeTcTaByBa afeKBaT€H W COOJ-
BeTeH “salvage" xeMoTepammcKu NMPOTOKOJ 3a Ta-
nueHTuTe co peppakTopHa AMIJI, oco6eHo moKoII-
Ky ce IpHMeHyBa BO KOHTEKCT Ha MOATOTOBKa Ha
nanueHTuTe Ko TXMK.

Kanyunn 360poBu: akyTHa MueJIOnIHA JIEYKEMH]a;
pedpakTopra; FLAG-Ida; TpaHcmanTanmja Ha
XEeMAaTOMOETCKA MATUIHH KIIETKH

Introduction

Acute myeloid leukemia (AML) is a disease that we
know so much of, but so little that we can actually do
about it.. AML represents about 80% of all acute
leukemias in adults, and is slightly more common in
men. The incidence is age dependent, and it is in the
range of 1 case in 100.000 until the age of 25, and
rises to 25 cases per 100.000 persons after the age of
65-70, which shows exponential rise in the incidence
rates [1]. The modern scientific medicine has entered
the micro-universe of the malignant cell, describing
signaling pathways, but still no magic cure is defined,
knowing that for a long time, and still the best way to
treat de novo AML, is induction with DA (7+3) [2].
This well-established chemotherapy regimen still
provides acceptable survival rates, expanding in the
range of 50 to 90% achieved complete remissions [3].
Of course, it is highly understandable that the percent
is strictly related to the risk profile of every patient
defined by the performance status, comorbidity, age,
and by the risk profile of the disease itself. No superior
cure that can block the cell cycle of malignant cells
and provide superior survival rates is brought to light
till present days. Therefore, a big problem arises when
we have to confront the patient to a situation of
refractory AML. The disease is characterized by fast
kinetics giving us little time to choose the best
therapeutic approach, and at the same time to make the
most benefit of life. So, what shall we do with
refractory AML, or better to say how to treat patients
with this form of AML, giving them chance of better

survival? This question is the hallmark of our attempt
to make a small contribution to the battle of defining
the treatment option that is most appropriate and most
acceptable with these rules of the "game play".

Materials and methods

We made an attempt to identify a possible manage-
ment solution for patients diagnosed with refractory
AML Dby treating them with salvage chemotherapy
regimen, that is FLAG-Ida, but only as an introduction
to hematopoietic stem cell transplantation (HSCT),
either autologous or allogeneic, depending on the
availability of a matched sibling donor.

Our main inclusion criteria for evaluation were pa-
tients with refractory AML, confirmed with reevaluation
of bone marrow after standard induction therapy (7+3)
where we administered FLAG-Ida regimen (fludara-
bine 30 mg/m?, AraC 2 g/m? for 5 days, idarubicin 10
mg/m? for 3 days, and G-CSF 5 micro g/kg from day 0
until neutrophil recovery) and achieved a complete
remission as preparation for hematopoietic stem cell
transplantation (HSCT) as mandatory further treatment
of the disease. We managed to achieve a complete re-
mission in 22 patients, out of 46 analyzed, with ref-
ractory AML (47%), and all of them underwent HSCT.
Although there is no standardized regimen that will
provide a significant benefit for this group of patients
[4], still we present our ambitious reports on treating
these patients with FLAG-Ida regimen, but only as an
induction to HSCT, because we all know that the best
and only curative solution can be obtained by
performing this procedure, mainly the allogeneic type.

Results

We evaluated 22 patients, diagnosed with refractory
AML, or failure to standard induction therapy in the
period 2001-2014, 15 males and 7 females (Figure 1).
Average age of patients was 36.6 years (17-53)
(Figure 2).

[VALUE]
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Fig. 1. Sex distribution
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Thirteen patients received one course of FLAG-Ida,
achieved CR and proceeded directly to HSCT, and 9
patients received two courses. Since no response was
received after 1 course in 7 patients for achieving CR,
and in 2 patients the chemotherapy was administered
as consolidation after achieving CR with the first
course. We performed autologous HSCT in 13 pa-
tients, and allogeneic in 9 patients (Figure 3).

15 13

10

Autologous HSCT Allogeneic HSCT

Fig. 3. Distribution of HSCT

In the autologous setting, mobilization of peripheral
blood stem cells was performed with etoposide + G-CSF
in 5 patients, and G-CSF only in 8 patients. The
average number of collected mononuclear cells was
2.9x 108/KgTT (1.5-6.5). We used peripheral blood as
source of stem cells in the majority of patients,
particularly in 16 patients, and bone marrow in 6
patients (Figure 4).
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Fig. 4. Source of stem cells

Median time to HSCT was 6.6 months (4-10). In most
of the patients we used myeloablative conditioning
(MAC) with busulphan+cyclophosphamide (13 patients)
and BEAM (8 patients). One patient was conditioned
with melphalan high doses (Figure 5). Median time to
engraftment was 13.1 days (9-22). No significant in-
crease in supportive treatment with blood products
was registered in these patients, and the transplant-
related mortality was 0.
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Fig. 5. Conditioning regimens

In the posttransplant period relapse was confirmed in 9
patients. Median time to relapse was 9 months after
HSCT. All patients died despite another attempt with
chemotherapy, mainly of infectious complications and
heart failure. Thirteen patients are still alive.

Of the evaluated relapsed patients, 7 relapses occurred
during the first year. Thus, in the follow-up period, du-
ring the first year posttransplant, 15 patients (61%)
were still in CR (Figure 6).
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Fig. 6. CR during the 1-st year posttransplant

The disease-free survival (DFS) in our group of
patients is 74 months (22-148). The longest period of CR
posttransplant is 148 months in a patient with alloge-
neic HSCT, and registered GvHD. In the autologous
setting all relapsed patients were mobilized with G-CSF
only. The fastest relapse, or maybe we should say early
progression to fatal outcome, was in a patient trans-
planted in the active disease (4 months).

In the group of relapsed patients after HSCT, the
majority received BEAM as conditioning. The de-
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cision to proceed with BEAM in this setting was
mainly based on the toxicity profile of the planned che-
motherapy and the performance status of the patient.

Discussion

We can conclude that FLAG-Ida regimen is an appro-
priate and suitable salvage chemotherapy protocol for
patients with refractory AML especially when it is
used in the context of preparation for HSCT.

The statistical analysis of other reports states that the
percent of achieving second remission is much lower,
and it is in the range of 50% in younger, and 25% in
older patients [5]. If a complete remission (CR) is
accomplished, then it's duration is characterized by
shortage. To be more accurate, the possibility of sus-
taining a long and durable remission is very low, and
the risk of relapse with more unfavorable outcome is
very high in the first year [6].

FLAG-Ida is well tolerated, and it is best to start as
soon as possible with the administration of the regimen
avoiding further intoxication of the patient. It is
reasonable to expect that younger patients will tolerate
the regimen better, so we should register better res-
ponses. The main point of this analysis is to emphasize
the role of HSCT.

If we achieve complete remission in these patients, we
have the ground on defending our/hypothesis/statement
to administer high-dose therapy and proceed with HSCT.
The role of this approach would be to eliminate any
possible minimal residual disease. It is highly reco-
mmendded to choose allogeneic HSCT, from either
sibling, or matched unrelated donor (MUD). Unfortu-
nately, we couldn’t perform MUD allogeneic HSCT in
our transplant center, however, the longest disease-free
survival was registered in a patient where we performed
matched sibling allogeneic HSCT. It is important to
state that we also had GvHD in that same patient that
was successfully treated in its acute form, but still the
patient has skin GvHD of low intensity. This infor-
mation surely goes in favor of the well-established sta-
tement that recognizes the role of Graft versus leuke-
mia effect. The existence of GvL effect may have big
influence on the primary objective of allogeneic HSCT
that classifies this procedure as the only curative op-
tion for patients with hematological malignancies [7].
Maybe someone will still have doubts about the effect
of autologous HSCT in this setting. But, using it as a
type of consolidation, after achieving CR in this group
of patients in order to prolong and sustain the thera-
peutic response justifies this approach. The main con-
cern is the possibility of contaminating the graft with
malignant cells during the mobilization and apheresis
of hematopoietic stem cells. In our group of patients,
the earliest relapse was in the setting of autologous
HSCT, where apheresis of peripheral blood stem cells
was done. This graft had the highest probability of

contamination with malignant cells that were not eli-
minated during the induction of remission. That is why
it might be more appropriate to perform the mobi-
lization of HSC with chemotherapy plus gowth factor,
which can reduce the chance of graft contamination,
but this method is not always applicable to all our
patients. Unfortunately, we don’t have a 100% accu-
rate technique that can detect single, remained ma-
lignant cell. Maybe we should focus on more effective
ways of purging the graft in these patients. Maybe the
answer is in the new molecular, targeted therapy, or
immunological approach [8] that can provide more
effective transplantations of HSC for the benefit of the
patients.

Regarding the toxicity of this approach we registered
no significant increase in the intoxication profile of the
patients. Neutropenia in the induction setting and in the
posttransplant setting was in the range of the expected
duration. We performed infective prophylaxis, and
treated accordingly the neutropenia fever based on our
center experience and the microbiome that charac-
terizes our environment. We performed the standard
supportive treatment with blood and blood products. In
patients receiving allogenic grafts we used standard
CyA+MTX prophylaxis for GvHD. One major draw-
back in our analysis is that we did not perform risk
stratification of our patients based on their cytogenetic
profile. This risk stratification surely would add a lot
to the optimal selection in further management of pa-
tients [9]. But, we have started from the point that our
patients, who have disease refractory to standard in-
duction therapy, are with high probability to be in the
high risk profile [10]. Hence, proceeding with an
aggressive therapeutic approach, surely balanced on
the performance status of the patient and his/her
comorbidity profile, may be the only chance of pro-
viding survival benefit knowing the fact of poor
responses of this group of patients registered in the
reports for treating refractory AML.

If another relapse is confirmed after HSCT, then the
chance of inducing another remission is very low. In
our experience nearly all our attempts were fatal for the
patients. The main reasons were heart failure, hemorrha-
gic or infective complications. This again emphasizes
the need of taking with high grip the given chance of
achieved CR in this group of patients and making an
attempt to sustain this response as long as possible.

Conclusion

Performing autologous or allogeneic HSCT in these
patients, combined with a good supportive treatment
may provide prolonged survival rates that surely is a
significant benefit for patients with this form of the
disease, which otherwise is categorized as an entity
with poor prognostic features and no therapeutic
approach can be recommended as standard of care.
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Abstract

Introduction. The complications associated with preterm
birth are still the primary cause of death in children
below 5 years of age, leading to nearly 1 million death
cases in 2013. We performed our study to examine a
new non-invasive method for prediction of fetal maturity.
Methods. The study was designed asa prospective obser-
vational-interventional clinical study, conducted at the
University Clinic for Gynecology and Obstetrics, Medi-
cal Faculty, University Ss. Cyril and Methodius Skopje,
Republic of Macedonia.

Ninety pregnant patients were examined, 48 with preterm
birth used as examined cases and 42 women above 37
completed weeks of gestation and delivered at term,
used as control cases. The investigation was performed
before and 72 hours after administration of the therapy
protocol for fetal lung maturation. The measurement
was done with an ultrasound histogram software, measu-
ring the density of thalamus and surrounding brain
tissue. The results were followed up to 72 hours and then
compared with the postpartum respiratory distress syn-
drome (RDS). If the patient was not delivered within 72
hours of measurement, she was excluded from the study.
Results. In the first and in the second gestational age
group, we noticed significant fetal maturation. All groups
according to nationality and religionshowed high signifi-
cance before and after treatment. The correlation
among the thalamus density vs. surrounding brain tissue
and postpartum RDS in all three groups according to
gestational age, nationality and religion was high.
Conclusion. Measuring the density of fetal thalamus
vs. surrounding brain tissue may become the new non-
invasive technique for determination of fetal maturity.

Keywords: ultrasound, fetal maturity, thalamus,
density respiratory distress syndrome
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Ancrpakr

Bogen. Kommnkanuure moBp3aHd €O IMPEABPEMEHO
MOPOJyBarhe ce CE yIITe MPHUMapHa MPUYHHA 338 CMPT
Kaj Jemna Ioj MNEeTrOJHIIHA BO3pacT, 0 HEOJaMHa,
BOJEJKH CO PEUHCH €IeH MUIIOH CMPTHH CIydan BO
2013 romuna. Hamara meroma ja M3BEIOBME CO e
UCTITYBAalb¢ HA HOBaTa HEWHBAa3WMBHA MeETOAA 3a
(eTamHa 3pesocT.

Metoau. Ctyamjata Oemre nu3ajHUpaHa Kako IPocC-
MEKTHBHA OICEePBAMCKO-MHTEPBEHIIMCKA KIIMHIYKA
CTy/JHja Ha YHHBEp3UTETCKaTa KIMHAKA 110 THHEKOJIOTHja
W aKymepcTBo, MeaunuHCKA (akynTeT, YHHBEP3UTET
"Cs. Kupun u Meronuj"-Cxkorje..

Bo Tek Ha ctyaujara 6ea nucnuranu 90 OpeMeHu JKeHH,
48 co mpeaBpeMEHO MOPOIyBare, KOU CE KOpPHUCTEa
KaKO MCNUTYBaHU ciaydan u 42 Hajg 37 recraiucka
HeJlena, MOPOJICHH BO TEPMHUH U KOPHUCTCHH KaKO KOH-
TpoMHU ciydau. McnuTyBameTo ce HampaBH TIpern,
Kako M 72 4aca 1o JajieHara Tepamnuja, mo IpoToKod 3a
3peeme Ha (QeranHoTo Oenoapodue. MepemeTo ce
W3BEE CO YITPa3BYUeH XHUCTOTPAMCKH CO(TBEp, IpH
IITO ACH3UTETOT HA (DETATHHOT TajxaMyc ce CIOpEIH
CO JCH3UTETOT HAa OKOJIHOTO MO30YHO TKHBO.
Pesynrarure ce cienat no 72 daca 1o 3aBpIIyBame Ha
Tepammjata M I0Toa Ce CIOpeayBaa CO MOCTIapTa-
HHOT pecrmparoper auctpec cuniapom (PIAC). Ila-
IIUEHTKUTE C€ MCKIydyBaa OJ] CTyAHjaTa, JOKOJIKY He
Oea opozeHu 10 72 gaca o] MEPEHETO.

Pesyararu. Bo mpBara u Bo BTOpara rpymna Oere
3abenekaHa cUTHU(HKAHTHA MaTypauuja. Bo cure rpy-
K, CIIOpE]] HAIIMOHATHOCT M peuTHja € 3adernexaHa
BHCOKa CI/IFHI/I(l)I/IKaHTHa pasimKka W Opea U 1o TpeT-
MaHoOT. McTo Taka, MOCTOM CHrHU(HMKAHTHA KOpealuja
Mery YATpa3BYYHHOT CHUTHAN Ha (DETATHHOT Taiamyc,
OKOJIHOTO MO30YHO TKHBO H IIOCTIAPTAIHUOT PECITUPATO-
pen muctpec curapom (PIIC), Bo curte 3 rpymu u cro-
pen r.H., HallHOHaJHAa ¥ BepPCKa IPUITaIHOCT.
3akirydok. YiTpa3BydHaTa TEXHHKA 32 MEpEHe (eTaaHa
3peJIoCT CO ymoTpeba Ha CHTHajHa TpaHcgopmaiuja
Ha (ETATHHOT TaJaMyC, HACTIPOTH OKOJHOTO MO30YHO
TKHBO, MOXKE JIa C€ KOPHUCTH KaKO HEWHBA3UBHA METO-
J1a 3a OJIpeAyBame 3pEJIOCT Ha IIOIOT.

Kny4nu 360poBu: ynTpasByK, (eTagHa 3pesnocT,
Tajgamyc, ICH3UTET, PECITUPATOPEH JUCTPEC CUHAPOM
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Introduction

According to the World Health Organization, the esti-
mated number of preterm born babies (before 37
completed weeks of gestation) is 15 million, and the
number is still rising. Through 184 countries, preterm
birth is ranging from 5-18% of born babies.

Preterm refers to babies delivered before completed 37
weeks of pregnancy. Still, there are huge differences in
morbidity and mortality rate according to gestational age.
The lower the age, the bigger are the complications and
morbidity.

The complications associated with preterm birth are
still the primary cause of death in children below 5
years of age, leading to nearly 1 million death cases in
2013. Using the current medical knowledge and
techniques, % of them could have been saved [1]. Many
survivors face a lifetime of disability, including lear-
ning disabilities and visual and hearing problems.

The concept of prematurity involves biological immatu-
rity for extra-uterine life. So, maturity means full fetal
growth and physical and neurological development.
Degree of maturity is the major determinant of mor-
tality and morbidity (the short- and long-term compli-
cations) of preterm birth. Therefore, defining the degree
of fetal development is very important due to accessib-
le medical knowledge and techniques to save extre-
mely immature babies, aiming to decrease infant mor-
bidity and mortality. Until now, invasive intra-uterine
techniques have been used to determine fetal maturity.
The objectives of our study were to examine a new
method for prediction of fetal maturity that would be
non-invasive, inexpensive, accessible, simple, repeatable,
sensitive, specific, and can be performed in routine use
in any hospital facility where a good ultrasound device
and educated staff are available, thus providing timely
prediction of fetal maturity and timely treatment; to
determine in which group according to gestational age
of the fetus treatment works the best, and in which
cases it is necessary to repeat it to get a good fetal
maturity, and thus reduce fetal mortality and morbidity,
which are among the main objectives of the action Plan
of the World Health Organization from 2012 [2] and
Healthy people 2020 [3].

Material and methods

In our study we examined 90 pregnant patients. Forty-
eight of them had preterm birth, and 42 were delivered
at term and were used as control cases. The first 48
patients were divided in three groups. The first group
were very preterm 28-30 weeks of gestation, the
second were very preterm from 30*1-32 weeks, and the
third group were moderate preterm from 32+1-34 weeks
of gestation. The control group of 42 patients were 37

and above completed weeks of gestation. The study
was conducted at the University Clinic for Gyneco-
logy and Obstetrics, Medical Faculty, University Ss.
Cyril and Methodius in Skopje, Republic of Mace-
donia in one-year period.

Inclusion criteria in the study: patients with premature
ruptured membranes (PPROM), pain and expected
early preterm birth (PPI), or with an expected early
caesarean section (PSC). Patients with abnormalities
of the fetus, multiple pregnancy, and the presence of a
disease in the mother were excluded from the study.
The first group of women from 28-30 weeks of ges-
tation consisted of 10 women, the second group from
30*1-32 weeks included 12 women, and the third group
from 32*1-34 weeks involved 26 women. According to
nationality, our study examined 24 Macedonian patients,
18 Albanian, and 6 other nationality female patients. In
the control group according to nationality there were 30
Macedonian women, 6 Albanian, and 6 other nationality
female patients. According to religion we included 30
Christian women, and 12 Muslim female patients.

The protocol for the study was approved by the Ethics
Committee of the Medical Faculty, University Ss. Cyril
and Methodius and it conformed to the provisions of
the Declaration of Helsinki.

The ultrasound machine Voluson Expert E8 was used
for examination. Semi-convex ultrasound probe of 3.5
MHz was used trans-abdominally, in the trans-
thalamic plane of the biparietal diameter which was
measured in millimeters. The state of echogenicity of
the thalamus was measured in comparison with the
surrounding brain tissue, which is echogenic through
out pregnancy. We used the Histogram software prog-
ram included in the ultrasound machine to examine the
density of the fetal thalamus and we compared it with
the density of the surrounding brain tissue. Then we
waited our patient to deliver and afterwards we com-
pared our results with the degree of the postpartum
respiratory distress syndrome (RDS). If the density of
the fetal thalamus was closer to the density of the su-
rrounding brain tissue, the fetus was with better matu-
ration. All measurements were made in patients selec-
ted according to the inclusion and exclusion criteria.
The examination was performed before and 72 hours
after administration of the therapy, Amp. Betametha-
sone a 14 mg/ll dose/24h, a protocol for fetal lung
maturation. The results were followed for up to 72
hours and then compared to the extent of postpartum
respiratory distress syndrome (RDS). If the patient was
not delivered within 72 hours of measurement, she
was excluded from the study!

Statistical analyses were done using standard statistical
procedures for data processing, mean, standard deviation,
correlation for comparing two groups with numerical
variables, analysis of variance for comparing nominal
data, and Student’s t-test for paired analysis comparing
numerical data in the same group before and after
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treatment and determination of p value for statistical
significance. The value of p <0.05 was considered to
be statistically significant. The correlation was made
using Spearman's Rho Calculation test.

Results

We examined 90 pregnant patients; 48 had imminent pre-
term birth, and 42 were in term pregnancy (completed
37 weeks of gestation and above). The 48 pregnant pa-
tients that had imminent preterm birth and after wards
prematurely delivered according to inclusion criteria,
were divided into 3 categories:

1. 28-30 weeks of pregnancy (10 women);

2. 30*1 - 32 weeks (12 women);

3. 32*1 - 34 weeks (26 women).

In each group we examined the fetal maturity before
treatment and 72h after treatment, and we correlated
our results with the postpartum degree of respiratory
distress syndrome of the newborn, only if the baby was
born in a maximum of three days after the last ultra-
sound measurement. We also examined the nationality
and religion of the patients to see if there was a diffe-
rence in response to therapy or in the respiratory
distress after birth according to that criteria.

Our results presented in Figure 1, showed that in the
first (28-30 g.a.) and in the second group (30*%-32 g.
a.) a significant fetal maturation was noticed with one
course of treatment, p=0.016; and 0.0001, respectively.
Opposite to that, there was no significant change in the
measurement of the fetal maturity before and after one
course of treatment (Amp. Betamethasone a 14 mg/ll
dose/24h) only in the third group (32*1-34 g. a.) p=0.45.
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1,6 |
1,4
1,2

1 .
0,8 m28-30g.a.
0,6 1 030+1-32g. a.
0,4 032+1-34g. a.
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0 2 |

Mean of DZ Mean of DZ p<0.05
before th. after th.
W 28-30g. a. 1,41 0,78 0,016

030+1-32g. a. 1,63 0,79 0,0001
032+1-34g. a. 0,95 0,99 0,45
M

Fig. 1. Comparing intensity of density in pairs of groups
divided according to gestational age before and after treatment
Legend: RDS-respiratory distress syndrome; Th.-treatment; R-correla-
tion; DZ-intensity of density; p-significance; g. a.- gestational age.

Mean of Banof RDS R p<0.05
after th,
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Fig. 2. Correlation of DZ after therapy and postpartum RDS
Legend: RDS-respiratory distress syndrome; Th.-treatment; R-corre-
lation; DZ-intensity of density; p-significance; g. a.-gestational age.
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Fig. 3. Comparing pairs of groups before and after treatment
according to nationality
Legend: Th.-treatment; DZ-intensity of density; p-significance.

There was a strong correlation between the intensity of
thalamus density vs. surrounding brain tissue, and the
postpartum RDS in all three gestational groups (p<
0.05) (Figure 2).

There was a significant change in the measurement of
fetal maturity before and after one course of treatment
(Amp. Betamethasone a 14 mg/ll dose/24h) in all three
groups according to nationality (Macedonian, Albanian and
other), p=0.02; p=0.03; and p=0.02, respectively (Figure 3).
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Fig. 4. Comparing pairs of groups before and after treatment
according to religion
Legend: Th.-treatment; DZ-intensity of density; p-significance.
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Fig. 5. Correlation of DZ after Th. with postpartum RDS
according to nationality

Legend: RDS-respiratory distress syndrome; Th.-treatment; R-
correlation; DZ-intensity of density; p-significance.
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Fig. 6. Correlation of DZ after Th. with postpartum RDS
according to religion

Legend: RDS-respiratory distress syndrome; Th.-treatment; R-
correlation; DZ-intensity of density; p-significance.

Also, the results presented in Figure 4, when the pa-
tients were divided according to religion, show that
there was a significant change in the measurement of
fetal maturity before and after one course of treatment
in both groups (Christian group, p=0.02; and Muslim
group p=0.003).

Furthermore, a strong correlation between the intensity
of thalamus density vs. surrounding brain tissue, and
the postpartum RDS with a p value 0f<0.05, according to
nationality and religion was observed (Figures 5 and 6).

Discussion

It would be very useful to detect fetal maturity prena-
tally with a non-invasive technique that is inexpensive,
accessible, simple, reproducible, sensitive, specific, and
can be performed in routine use in any hospital facility
with a good ultrasound device and educated staff, thus
providing timely prediction of fetal maturity and ti-
mely treatment. It would be also very convenient to pre-
dict in which group according to gestational age of the
fetus, the treatment works the best, and in which cases
it would be necessary to repeat it to achieve good fetal
maturity. Such observations inspired several scientists
to make different studies to reach these goals.

In 1970, Gluck and Kulovich started to investigate fe-
tal maturity by analyzing the fetal amniotic fluid. They
evaluated the Lecithin/Sphingomyelin ratio (L/S) that
are glycoproteins consisting the Surfactant. The Lecithin
increases the effect of the Surfactant, that is why ratio
bigger than 2 is necessary for achieving fetal lung matu-
rity [4-7].

Furthermore, in 2001, Wijnberger et al., and in 2003
Torday and Rehan, introduced lamellar body count as
a better laboratory test for detecting fetal maturity in
fetal amniotic fluid [8,9]. Yet, these are invasive tech-
niques carrying a risk of 0.5-1% for fetal loss.

In 1997, Duncan et al. showed the effect of magnetic
resonance to determine the density of fetal liver during
pregnancy [10]. It is known that the density of the
organs and structures depends on the quantity of fluid
stored in them. That is why histogram of the fetal liver
was first used for measurement standardization of the
fetal lungs intensity signal, presented also in the study
of Lietal. in 2013 [11].

The idea for performing our study was based on today’s
knowledge about fetal embryology and neuroscience.
Maturational changes in the brain using neuroimaging
like magnetic resonance and cranial ultrasound have
been noticed first in infants, and then prenatally.
Neural development starts very early in pregnancy, 3
and 4" week of pregnancy, continuing throughout whole
pregnancy and is completed after birth. The diencephalon
is formed at the 5" week of pregnancy [12]. Myelina-
tion is the most important process in the neural deve-
lopment. Myelin is a white fatty matter that wraps the
neural axons and has the leading role in cognitive func-
tions and learning. Myelination starts at the spinal cord
at about 12 week of gestation. It continues at the brain
stem at 14 weeks, thalamic axons at 20 weeks and
finally at the cortex at 35 weeks and continues further
on throughout decades in life. Severe maternal stress
could inhibit intrauterine myelination, and thus, create
risk for neurodevelopmental problems and psychic im-
pairment [13-15].

Our study was based on the myelination as a leading
process of brain maturation and various density signals
in different gestational ages in thalamus vs. surround-
ding brain tissue.

Since this is a new technique that is still developing, we
found a few studies that used echogenicity of thalamus
vs. surrounding tissue for determination of fetal maturity.
In the study of Rosier-van Dunne (2007) [16] “echoge-
nicity in thalamus area was seen in 28%. Also, chan-
ges in echogenicity were seen throughout the entire
gestational-age period studied and at least 32% of the
basal ganglia and thalamus echo-densities persisted af-
ter delivery. Of course some of them were seen due to
maturational process, but others were connected with a
risk of pathological processes, such as edema, he-
morrhage and gliosis". So, further investigations should
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be made to differentiate the physiological and patholo-
gical processes.

"The presence of echogenic thalamus as a sign of fetal
lung maturity with a specificity of 86.53% which is
higher than the three other signs of lung maturity" was
seen in the study of Rasheed (2012) [17], "the positive
predictive value was (89.6%) which is also higher than
the three other signs, but the sensitivity was 63.33%
and negative predictive value was 57.69% which is
lower than the presence of vernix in the amniotic fluid,
86.66 and 67.56 respectively". He concluded that "eva-
luation of echogenic thalamus is beneficial, and can be
considered as a new marker of fetal lung maturity; ho-
wever, further studies are required to strengthen such idea".
Our results are similar to those presented in the study
of Rasheed. The main findings of our study showed
that there was a strong correlation between the
intensity of thalamus density vs. surrounding brain
tissue and postpartum RDS in all three groups for p
<0.05. Also, we noticed a strong correlation between the
intensity of thalamus density vs. surrounding brain
tissue and postpartum RDS for p <0.05, according to
nationality and religion.

On the other hand, in our study there was no signi-
ficant change in the measurement of fetal maturity
before and after one course of treatment (Amp. Beta-
methasone a 14 mg/ll dose/24h) only in the third
group (32*1-34 g. a.) p=0.45. In the first (28-30 g.a.)
and in the second group (30*'-32 g. a.) a significant
fetal maturation was noticed with one course of
treatment, p=0.016; and 0.0001, respectively. Then again,
our results showed that there was a significant change in
the measurement of fetal maturity before and after one
course of treatment in the both groups (Christian
group, p=0.02; and Muslim group p=0.003).

The strength of our study is that this is a non-invasive
technique that is inexpensive, accessible, simple, repro-
ducible, sensitive, specific, and can be performed in
routine use in any hospital facility with a good ultra-
sound device.

Of course, there are limitations, especially if we exa-
mine extremely obese patients or if there is oligo/
anhydramnos and the ultrasound visibility of the fetal
brain structures is restricted.

Conclusion

The ultrasound technique by measuring density of
fetal thalamus vs. surrounding brain tissue may beco-
me the new non-invasive technique for determination
of fetal maturity, and in time, with further extensive
investigations, could replace today’s invasive techniques
in everyday routine practice.
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Abstract

Introduction. Being a default transradial access center
we have encountered the need for alternative to the right
radial artery. Determining the most frequent alternative
access strategy for PCI in STEMI patientswasthe focus
of our study. We sought to analyze whether the wrist
access strategy impacts procedure time and success rate
particularly for the STEMI interventions where time is
of paramount importance.

Methods. During four years, in our Center 2624
consecutive all-comers STEMI patients underwent
urgent coronary intervention. TRA was used as the first-
choice access strategy. We sought to assess crossover
rate and safety of preferable access strategy. Crossover
occurred according to the operator's decision. Primary
outcomes were: access site crossover rate and In Lab
time, secondary outcomes were PCI time, X-ray time,
mortality and MACE at 30 days and at 6 months.
Results. Overall crossover rate from default radial was
5.4% (144 out of 2624 patients). We treated 98.7%
(2589) patients by wrist access and only 1.3% (35)
patients with TFA. Crossover towards left radial
occurred in 47.9% (69 out of 144 patients), towards
ulnar 27.8% (40 patients) and towards TFA only 24.3%
(35 patients). The meanin-Lab time 40.4+17.7 minutes,
PCI time was 21.4+7.4 min, X-ray time 9.2+4.7 minutes.
Survival outcomes at 30 days were: MACE rate of 6.6%
(174 patients), mortality rate of 5.0% (131 patients).
At six months MACE rate was 8.6% and mortality rate
was 5.6%.

Conclusions. Default radial access is associated with
alow crossover rate. Crossover towards femoral
occurred less frequent than ulnar artery access.Complete
wrist access strategy is safe and feasible for STEMI
interventions with low mortality and MACE rate in
unselected all-comers cohort.
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Ancrpakr

Boeen. TpancpamujanHara crparerdja € Hall IpB
n300p 3a MPHUCTAIl, 3aT0a Ce€ HAMETHYBa MoTpedara 3a
ANTCPHATUBEH TIPUCTAll TPH HEYCNENIHA PYTHHCKA
CTparervja NpyH HMHTEPBEHIIMja 3a aKyTeH MHOKapJeH
uHdapkT. [locTom HemocTWr OX MOAATOIHM 3a CTpa-
Terujata Ha KpOCOBEPOJ NPUMAPHHOT pajHjalieH
IIPUCTAIl KOH aITepHATUBHHUOT. Llen Ha oBaa cTynuja e
oIpedyBambeé Ha HAcOKaTa M BPEMETO MOTPEeOHO
3a antepHatuBaHa TPA mpucramnor.

Metonu. Bo Tek Ha wetnpuroaumauot neproa 2010
10 2014 ronuHa Oea M3BPIICHH KOPOHAPHH MHTEPBEH-
i kaj 2.624 CTEMUW namuenTtn. [lomaromure of
PETrUCTapoOT 3a MHTCPBCHIUU HA KIMHHUKATA T'M aHaJIU-
3UpaBMe BO TIOTJIE]] HA KOPUCTEHHUOT apTEPHUCKU IIPHC-
Taln W HEroBaTa ajlTepHATHBA, BPEMETO MOTPEOHO 3a
NPHUCTAIl KaKO MPUMApHHU IENH, JOJeKa CEKyHIapHH
nenu 0ea MOPTANIUTETOT U HECaKaHWTE KapIrOBacKy-
napau Hactanu o peute 30 u 180 neHoBw.
Pesynrarn. IIpeMUHOT KOH alTE€pHATUBEH IIpUCTaIl
0J1 MPUMAPHUOT JIeCeH pajujalieH Oelne co HUCKa paTa
on 5.4% wm xaj 144 on 2.624 nanuenTtr. Kpocoep koH
KOpUCTEH€ Ha JieBaTa paJujaliHa aprepuja Oerne
HajuecT co 47% (69 on 144 maumentw). YiHapHaTa
aprepuja Oemre kopuctena kaj 27,8% (40 om 144
MaMeHTH), MITO € ToYecTo BO cropeada co demo-
pannata 24,3% (35 ox 144 nmaumentn). Bpemero mot-
peOHO 3a [a ce MPeMUHE KOH alITepPHATHBEH MIPHUCTAIl HE
HaamuHyBa 10 mMuHyTH. CpegHOTO BKYIHO BpeMe 3a
uHTepBeHIMja ox 17,7 munytH, Bpemero 3a I[IKU
21,4474 munytu, 3pademe 9,2+4,7 munytu. CexyHnap-
aute ey, o 30 neHa 6ea 6.6% 3a paTaTa Ha MajopHU
Kap/MOBACKYJIapHN HACTaHM, JIOAEKa CTalkara Ha Mop-
tanureToT usHecyBaue 5.0%. ITo mect mecenu cie-
JIeHh¢, HecakaH! HacTaHM 3a0enexaBme kaj 8.6%, no-
JleKka MOPTAJIUTETOT u3Hecysaie 5.6%.

3akay4yok. Kopucremero Ha apTepucKy NpUCTal Ipe-
Ky JIeCHaTa paJujaiHa apTeprja PYTHHCKHU € acOIUpaH
CO HHCKa CTalKa Ha moTpeba of kpocosep. JleBara pa-
JWjajiHa apTepyja U yIHApHATa apTeprja ce 3HAYUTEITHO
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novectd, moOp3 u3bop Bo onxHOoc Ha (emopanHaTa
apTepuja, Kako anrtepHatuBeH npucran kaj CTEMU
WHTECPBEHITUUTE.

Kutyynu 360poBuM: TpaHCpaIujalieH, TPaHCYIIHAPEH,
aprepuckunpuctarn, [IKW, CTEMU.

Introduction

Urgent percutaneous coronary intervention (PCI) in acute
phase of myocardial infarction with ST elevation
(STEMI) has been established as the most effective
treatment, consequently, modalities for improvement
and development still remain a challenge for research.
One such step is the proposal for routine use of
transradial access (TRA) as opposed to the traditional
transfemoral (TFA) access strategy for PCI in STEMI
[1,2]. Inseveral recent studies, it was suggested that this
simple and elegant change in arterial approach for in-
tervention can improve PCI outcomes and save human
lives [3,4]. Access for urgent PCI through smaller radial
artery instead of the large and less accessible femoral
artery has shown to reduce the risk of bleeding,
increase the mobility of the patient immediately after
the PCI and thereby improve treatment outcome [4-6].
During the past ten years, we experienced a gradual
shift from the TFA to TRA, namely right radial artery,
as the first-choice artery access for STEMI patients.
Being the oldest and largest Cath-lab in the country we
made most interventions nationwide. The change
towards radial approach puts the Clinic on the map as
the leader in the region for TRA in STEMI PCI as well
asin elective PCI. The shift towards TRA was con-
ducted in order to improve the clinical outcome of the
coronary intervention, reduce bleeding complications
and reduce the hospital stay of patients [7,8]. In order to
preserve the improved outcomes, we continue to
choose the small wrist arteries as default without
resorting to the traditional femoral access strategy. The
transition to TRA as thedefault strategy reached a near
100% in our Cath-lab, while TFA became rarely used
access strategy [9-11]. Our study represents a retro-
spective exploration of the data extracted from the
Registry during the period of four years, from 2010 to
2014. Without any exception, we included all patients
with PCI for STEMI in acute phase of myocardial
infarction. There are a few studies that use a near
100% TRA as a first-choicestrategy in the regular
routine. As we moved towards a TRA default approach
we started to encountera certain number of patients
where the right radial artery cannot be cannulated. The
main reason for the right radial access failure can be
anatomical variation or pathological due to previous
transradial puncture [4].The alternative access are the
remaining arteries of the wrist consisting of the right
ulnar, left radial and left ulnar artery as well as the

groin femoral artery [5]. Wesought to analyze whether
the wrist access strategy impacts procedure time
andsuccessrate particularly for the STEMI intervene-
tions where time is of paramount importance.

Fig. 1. Example ofsimultaneous alternative access; Left radial
and Right ulnar

Obijectives

1. Todetermine the wrist alternatives to default TRA.

2. To assess outcomesof using TRA as the default app-
roach for STEMI intervention.

3. Compare our data with data from other TRA Registers.

Materials and methods

We analyzed data from the Registry of the Department
of Interventional Cardiology atthe University Clinic of
Cardiology in Skopje between 2010 and 2014. During
this period of four years a total of 2624 STEMI
patients had a coronary intervention with stent place-
ment. The registry data was analyzed regarding su-
ccessful default access and the alternative access, time
needed for access, door to balloon time, the rate of
major adverse cardiovascular events (MACE) obser-
ved at 30 days and 6 months respectively as well as
the rate of mortality. The decision of access strategy
lies solely on the operator judgement. At the beginning
of the procedure, once access is secured, an angiography
of the wrist arteries isacquired. This routine angio-road
map helps us to diagnose possible anatomical and
pathoanatomical findings. The procedures and data
related to this research are entirely in accordance with
established standards of the Clinic, which are under
constant monitoring bythe Clinic’s expert collegium. The
data are open to audit and evaluation by the health
administration and authorities.
Criteria for inclusion are:
1. Intervention in the first 12 hours of chest pain
symptoms.
2. ST elevation of at least 1mm shown in two ECG leads.
3. Absence of contraindications for antiplatelet and
anticoagulant treatment before, during and after
the intervention.
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Exclusion criteria: 1. Refusing the medical and inter-
ventional treatment by the patient in the acute phase.
2. Disproving and rejecting the MI diagnosis. 3. Active
bleeding or bleeding diathesis.

Percutaneous vascular access is the main focus ofthis
study; however, we must emphasize that the treatment
and intervention inall STEMI patients was done in
accordance with thecurrent standards and well established
recommendations of good medical practice. Intensive
anticoagulation and antiplatelet medication package is
used by default. Loading before PCI with intravenous
bolus of unfractionated heparin (70-100 1U/kg) along
with full dose of aspirin (acetylsalicylic acid 300 mg)
and clopidogrel (600mg), followed by a sustainment
regimen of dual antiplatelet therapy (DAPT) [7,12,13].
The methods and materials for PCI are equal for all
participants regardless of the arterial access. The
operator selects which of the standard types of guide-
catheters will be used for the procedure, standard
shapes like Judkins, Amplatz, EBU, JCL with size of
6Fr, depending from the anatomy of the patient and
the artery in question. The choice of stent type DES
(drug eluting stent) or BMS (bare metal stent), nor the
dimensions of the stent affect the choice of access.
Percutaneous access to the artery is in the focus for
this study. The standard use of introducer set for
support is equal in function, size and composition
regardless of chosen access artery. The introducer or
sheath presents a system made from polyethylene tube
with additional valve and drain tube through which the
necessary catheters and guidewires can pass safely.
The puncture and access procedure is performed by the
Seldinger’s technique [14-16].

Right radial artery was default first choice. In absence
of palpable right radial pulsation, the operatorchooses
an alternative access. Alternatives for the right radial
artery are right ulnar artery, left radial artery and left
ulnar artery. Access through the wrist arteries allows for
an immediate removal of the introducer after the
procedure and achieving hemostasis with a simple
compression bandage or specific inflatable compression
track similar to default TRA [15-18].Whether the access
is on the right, left radial artery or ulnar artery the
compression is gradually relieved over a period of two
hours and completely removed 4 hours after its
application. In case of bleeding from the wrist access
site the compression is kept on for an additional one to
two hours. Conversely, the femoral artery hemostasis
is associated with prolonged immobility, carries a
greater risk for bleeding, and in the case of bleeding is
far more difficult to manage. [17,18]

Study endpoints

Primary end point. Our primary endpoint was to deter-
mine access crossover site and crossover rate from de-

fault right radial artery. Furthermore, we assessed the
success of the default access strategy, and the
proportion of the right radial alternatives.

Secondary endpoints were clinical outcome measures,
rates of MACE and mortality after 30 day and 6 months.
MACE represents a composite endpoint that includes
events of death, recurrent MI, stroke, major he-
morrhage event not specificto the arterial access, and a
repeat revascularization of an intervened coronary
artery. Death was defined as every death event that
happened within the follow-up periodthat may or may
not be causal to the intervention [19].

Statistical analysis

The numerical variables are expressed in values of fre-
quency or represented as a percentage; the said values
are medians taken from the minimum and maximum
values that did not fit into the symmetric normal
distribution and consequently are compared to the non-
parametric x2 test. The variables with normal distribution
are correlated with Pearson correlation coefficient and
compared with Student’s t-test. Categorical variables
are presented in terms of frequency or percentage and
compared with Spearman’s correlation, because of the
asymmetric distribution curve. SPSS package was
used for data analysis [20,21].

Results

Over the course of 4 years our interventional Center
treated 2624 patients with acute myocardial infarction.

Crossover from Right Radial

m | Radial Ulnar ® Femoral

48%

% 24%
. o

Crossover

Fig. 2. Primary endpoint

All patients underwent a standardized attempt to
puncture the right radial artery as first-choice access
for this intervention and it was successful for waste
majority. The need of alternative access is represented
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) Table 1. Our Registry compared to others
B Wrist Femoral Center/Author N % Radial % Crossover

98.7% Macedonia/Kalpak 2624 94.5 13

UK/Mammas 48603 39.1 51

UK/Hetherington 1051 54.2 7.7

Holland/ Vink 2209 96.1 3.8

Belgium/Dangoisse 3600 46.4 13
= 1.3% Italy /Vaglimigli 11068 271.7 7.7-3.5

e p pd
- / The anatomically complex tortuous radial artery was

y p y

Fig. 3. Wrist access in2589 patients vs. femoral in35 patients

with relatively low rate-5.4% (144) patients. When the
primary access was inaccessible we turned to the other
wrist arteries, contralateral radial artery or ipsilateral
ulnar as well as contralateral ulnar artery. The patients
where wrist access was not feasible we turned to groin
access TFA.

We treated 98.7% (2589) patients by wrist strategy
compared to 1.3% (35) treated through TFA. The cross-
over from the primary access, the right radial artery,
left radial artery was used in 2.6% (69). The ulnar
artery was used in 1.6% (40). The additional time for
alternative access change ranges on average from 5 to
10 minutes but never exceeds 20 minutes.

The reasons for change from the primary access of the
right radial artery are anatomical variations rendering
the artery unusable for uncomplicated intervention as
well as inability to puncture the artery.

Anatomical variation was the most common reason
that consists of 43% of all changes to alternative artery.

Fig. 3. Major crossover reasons, radial artery loop and occlusion

Table 2. Secondary endpoints

N=2624 n %
30 d mortality 131 5.0
30d MACE 174 6.6
6 m mortality 147 5.6
6m MACE 226 8.6

The secondary objectives of the clinical outcome after
30dayswere6.6% rate for MACE while the mortality

visualized after successful puncture and radiographic
image. Anatomical variation of the intersection of the
artery ranging up to 360 degrees was the most frequent
reason for failure to advance the catheter safely with-
out severe artery spasms and pain. This characterizes a
valid reason to change the approach and try a different
artery.

Impalpable right arterial artery was the second reason
for alternative access strategy (34% of total access
changes). We speak about impalpable pulsation above
the radial artery with inability to puncture. In this
group of patients there is no successful puncture made
in the right radial artery. After the alternative access
was made we proceededwith angiography to conclude
with certainty the reasons for being unable to use the
primary access strategy. The most often encountered
reasons were: a proximal or distal anatomical variation
of the radial artery, high pressure in the radial artery,
occluded radial artery, as well as low blood pressure.
In a clinical setting, a STEMI patient with the afore
mentioned reasons urgesus to look for an alternative
access strategy.

Py

rate was 5%. At6 months’follow-up, we had 8.6% rate
for MACE while the mortality rate was 5.6%.
Discussion

This study includes a large study sample from our
clinical intervention register for acute myocardial
infarction over the period of four years. We analyzed
the data from the register and compared the alternative
access strategy with the primary access strategy. The
comparison of our results with the relevant studies that
examined this field of study showed a significantly
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high percentage in radial access use as primary access
strategy in STEMI interventions [22]. Our analysis
represents a descriptive overview of the current prac-
tice in our clinical center which in turn results in se-
veral important findings.

The descriptive analysis was done using non-para-
metric statistical methods because of the asymmetry of
distribution, including a relatively low percentage of
changing the primary right radial access strategy with
the other accessible arteries of the wrist. The x2 test
was used for comparing the medians of the variables,
which carries a burden of low statistical power. This is
underlined when considering that it only accounts for
5.4% of the patients for whomthe access strategy change
was made. Moreover, the objecttives ofthis studyare
dimensioned appropriately for this statistical power with
the idea of descriptively describing the alternative
access strategy without measuring them separately with
consequently ascertaining which one of them is better as
an approach. Therefore, the statistical power for that
kind of analysis in the study is low.

Using the arteries of the wrist as a viable alternative
access strategy of the primary right radial arteryis in
accordance with the well-established and scientifically
proven strategy in the relevant literature. The arteries
are smaller in dimension which makes them safer for
intervention in patients athigh risk of having and/or
developping MI. The findings of our study are com-
parable with the observations inrelevant studies made
on this topic [22,23]. Namely, Heterington et al. (2009)
observed MACE rates of 7.3% in 571 TRA patients
compared to 13.3% in 480 TFA group of patients, which
is in agreementwith our rate of 6.6% with a similar
procedural success [15]. The results from the first ma-
jor randomized study RIFLE STEACS (Radial versus
Femoral Investigation in ST Elevation Acute Coronary
Syndrome) with a sample of 1001 patients where group
of 500 TRA and 501 TFA were compared showed that
the radial strategy wasassociated with a lower rate of
MACE as well as lower mortality rate in comparison
with the femoral access strategy (30 day point mortality
5.2% vs. 9.2% 95% CI; OR=2.4; 0.8-7.3; p=0.02). This
research can confidently show a finding of 5.6% early
mortality risk, considering the data is from a register
opposed to a randomized study model. It is common
that selected study findings have relatively low MACE
and mortality rates in comparison tothe registry-based
studies where the cases are not selected [24,25].

The four-year practice at our interventional Center
dominantly handles TRA interventions in STEMI with
a relatively favorable outcome in both MACE and
mortality rate, which is achieved with negligible use of
TFA access strategy. This suggests that we can safely use
the wrist arteries over the more traditional groin app-
roach in everyday practice. The estimated 5.6% early
mortality riskin our study is comparatively lower than
half of the registry-based studies. Analysis report by the

American Register on 90.879 patients from the data-
base of NCDR (North American National Cardiovas-
cular Data Registry, Cath-PCI Registry), has showed
that TRA is independently associated with a lower intra-
hospital mortality rate from 8.3% to 6.7% for TFA and
bleeding (OR=0.62; 95% CI=0.53-0.72). Therefore,
the authors are committed topromoting TRA as a
strategy to reduce complications and improve outcome
[23]. Analysis report of the British Register of 46.128
patients of whom 30% TRA, suggests an independent
association of radial strategy with a lower mortality
rate (HR=0.75; p<0.05) as well as a lower MACE rate
(HR=0.73; p<0.05) [26].

Ulnar access strategy in STEMI patients represents a
hot topic for discussion in the interventional academic
cardiology society, as well as a potential significant
subject for additional scientific research. Therefore,
weassumethis study sheds some light on this topic and
contributes to the scientific body of knowledge.

It is important to emphasize that our descriptive study
examines the correlation between the successful use of
the specific alternatives on the right TRA in order to
promote the use of wrist arteries as an access strategy
in STEMI patients as a possible safe and reliable
choice. However, it is imperative to note that the
objective of this study is not to determine whether the
ulnar artery is a better choice over the use of femoral
artery as an access strategy. There was a very small
number of patients accessed by femoral artery to make
any reasonable comparison.

Conclusion

Our findings suggest that the use of the right radial ar-
tery as a first choice foraccess is associated with a low
rate of crossover. If the need of an alternative access stra-
tegy arises the wrist alternatives offer better patient out-
come compared to the traditional femoral access strategy.

Conflict of interest statement. None declared.
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Abstract

Introduction. Central venous catheterization of the
subclavian vein can be achieved with a landmark and an
ultrasound-guided method. Using ultrasound the vein
can be catheterized with a long axis in plane or a short
axis out of plane approach and a combined approach.
The aim of the study was to compare the success,
average number of attempts and mechanical compli-
cation rate between the landmark and the combined
ultrasound-guided method.

Methods. A total of 162 adult patients from the Intensive
Care Unit at Clinical Hospital Acibadem-Sistina, Skopje
were included in this prospective study. Patients rando-
mized in the examined group (n=71) were catheterized
with real-time ultrasound guidance with a combined
short axis out of plane and long axis in plane method.
Patients randomized in the control group (n=91) were
catheterized with the landmark method. Subclavian
vein was catheterized in both groups. Overall success,
success on first attempt, number of attempts and
complications at the moment of catheterization were the
main outcome measures.

Results. Catheterization using the landmark method
was successful in 94.5% of patients, 65.9% of which
during the first attempt. Cannulation using real-time
ultrasound guidance was successful in all patients with a
first pas success of 83.1%. The complication rate in the
ultrasound group was 2.82% and 16.5% in the landmark
group (p=0.004404).

Conclusion. Real-time ultrasound guidance with a
combined short axis out of plane and long axis in
plane approach improves success, decreases humber of
attempts, and reduces mechanical complications rate.
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Ancrpakr

BoBen. IlenTpanHa BeHCka KareTepu3alldja Ha
MOTKIy4YHaTa BEHA CEKOjIHEBHO ce CIpOBeIyBa CO
MOMOIII HAa METOJaTa Ha AaHATOMCKH MAapKepu WIIH
yATpa3By4yHO BoaeHa Meronxa. Ilpum ymrTpa3sByuHarta
METoJja MOXe Ja Cc€ NPUMEHH HaIOHKeH WJIIH
MOTIpeYeH Mpecek Ha KPBUOT cajl. Llenta oBoj Tpyn e na
ce CIOpear YCIEeXOT, MPOCCYHHOT Opoj oOwau, u
MEXaHWYKUTE KOMIUTMKAIIMK IIpH KaTeTepu3anyja
Mer'y OBUE JIB€ METOIH.

Metoau. Bo oBaa mpocrnekTHBHA CTyauja Oeca
BKJTy4eHH 162 BO3pacHH MAlMEHTH O] €IWHUIATa 3a
uHTeH3uBHO JekyBame (ENJI) Bo Knmumukarta Goi-
Huna ApmbOanem Cuctuna, Ckormje. [lanumeHTtHTe BO
ucnuTyBaHara rpymna (n=71) Oea KaTeTepH3WpaHH CO
YyITpa3ByyHO BOJIEHA METOJa CO KOMOWHaIMja Ha
HAJO/DKEH W MONpedYeH mpecek. Kaj marueHTHTe BO
KOHTpoJIHATa Tpyna (n=91) meHTpaliecH BEHCKH Kare-
Tep Oelle MOCTaBEH CO MOMOII Ha HaJIBOPCIIHMU aHa-
TOMCKH o0enexja T.H. cliena Karetepusanuja. Kaj
IBETEe TPYIH MAIMEeHTH Oelle KaTeTepH3WpaHa II0T-
KITydyHaTta BeHa M Oea CIICZICHH, YCIEIIHOCTa, OpojoT
Ha yOoIu 70 ycleliHa KaTeTepu3alyja M IojaBa Ha
KOMILIMKAIM BO MOMEHTOT Ha KaTeTepr3alyja.
Pesyaratu. Karerepuszanujara co moMoIn Ha cliiermara
Metoja Oeme ycnemHa kaj 94,5% u Toa kaj 65,9%
Py TPBHOT OOWA, a YCIEIIHOCTa CO YIATPa3BYYHO
BozmeHara Merona GOeme 100% u Toa 83,1% mpu mp-
BUOT o0u. IIpoIneHTOT Ha KOMIUIMKAllMd BO YITpa-
3BY4YHO BoOJIeHaTa Trpymna oOemie 2.82%, 107eka BO aHa-
ToMmckara merona oemre 16.5% (p=0.004404).
3akay4ok. YITpa3By4HO BOJIEHaTa METOJIa CO KOMOU-
HaIMja Ha HAJOJDKEH W MOMpPEYeH MPHUCTAIl 3a KaTeTe-
pu3ainyja Ha MOTKIyYHATa BEHA, ja 3rOJIEMyBa YCIIEI-
HOCTa, TO HaMaTyBa OpojoT Ha OOMIM 3a KaTeTepH3aImja
Kak0 M MEXaHMYKUTE KOMIUIMKAIMK acOIMpaHH CO OBaa
TIOCTAITKA.
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Knyunu 300poBu: ciena kaTeTepusalyja, yITpasByk,
MOTKJIy4Ha BEHa

Introduction

The use of subclavian vein (SCV) for central venous
catheterization was firstly described by Aubaniac, 60
years ago. Since then it has been widely used to gain
access to the central venous circulation with a
landmark and an ultrasound-guided method [1].

Most practitioners prefer subclavian venous access
versus other commonly used sites for central venous
catheterization, due to the lower incidence of
complications (thrombosis, infection), better patient
comfort and especially because it can be safely used in
hypovolemic patients [2-6]. But, subclavian vein
catheterization is associated with mechanical compli-
cations such as arterial puncture, hematoma, pneumo-
thorax, hemothoraxandnerve injury. The rate of these
complications with the landmark or "blind" method is
18.8% and is correlated to operator experience [2].
Although ultrasound guidance during subclavian vein
catheterizationcan improve success rate, and reduce
the rate of mechanical complications, complications still
occur [4-7]. Other studies on the same topic do not
show a significant improvement in these outcomes for
ultrasound-guided subclavian vein catheterization when
compared to the landmark method [8,9].
Ultrasound-guided subclavian vein catheterization can be
achieved either with short axis out of plane approach
or long axis in plane approach [7-9]. Both approaches
have advantages and pitfalls and complications are
still encountered. For thisreason during ultrasound-
guided catheterization of the subclavian vein we use a
combination of a short axis out of plane approach and
a long axis in-plane approachin an attempt to over-
come the pitfalls of both approaches. In our daily
practice we use both landmark and ultrasound for
subclavian vein catheterization.

The aim of this study was to compare the success-
fulness of central vain catheter placement in the
subclavian vein with thiscombinedultrasound method
(short axis-SAX out of plane approach and a long axis-
LAX in-plane approach) to the landmark method.
Additionally we recorded the average number of
attempts and mechanical complication ssuch as arterial
puncture, pneumothorax and hematoma formation.

Materials and methods

The study was prospectively conducted in the general

intensive care unit at the Clinical Hospital Acibadem-
Sistina, Skopje, from January 2016 to January 2017
and included 162 adult (18-70 year old) mechanically
ventilated patients (EngstrOmCarestation GE). After the
approval of the ethical board at our Hospital, patients

with an indication for central venous catheterization
wereincluded in the study. Patients were divided into
two groups, examined group (n=71) where for the CVC
placement the combined ultrasound technique was used
and control group (n=91) where CVC insertion was
done with the landmark method. In both groups of
patients the subclavian vein was used to get access to
the central venous circulation. The placement of the
CVCineach group was done by 5 experienced doctors
for both procedures and under sterile technique (sterile
cap, mask and gown).

A normal chest radiography was used to assess the
placement of the catheter’s tip after the procedure and
to check for pneumothorax [10,11]. Mechanical com-
plications were defined as arterial puncture, hematoma
greater than 1 centimeter in diameter, and pneumothorax.
Anrterial puncture was recognized by the pulsatile flow
of bright red blood from the needle, hematoma
formation by the presence of a bruise and swelling
greater than 1 centimeter in diameter, and pneumo-
thorax by chest x-ray done 6 hours after the procedure.
The assessed outcomes were: the success of placement
overall and on first pass, the average number of
attempts needed for successful placement (defined asa
number ofskin punctures), and the rate of mechanical
complications, arterial puncture, pneumothorax and
hematoma formation.

Landmark technique

For the landmark technique, the patient was placed in
a Trendelenburg position with the skin of the ante-
rosuperior part of the chest prepared and draped in a
sterile fashion with disinfection solution (povidone-
iodine or chlorhexidine). After administration of 1%
lidocaine with a 22- gauge needle in the designated
area the needle for central venous catheterization was
inserted 1 centimeter inferior and 1 centimeter lateral to
the junction of the middle and lateral two thirds of the
clavicle thus using the infraclavicular approach[3].
The return of venous blood into the syringe attached to
the needle confirmed entry into the vessel. Then, the
central venous catheter was placed using the Seldin-
ger’s technique[11-14].

Ultrasound method

For the ultrasound-guided subclavian vein catheterization
we also used the infraclavicular approach [4].

Before starting the procedure an ultrasound exam of
the infraclavicular area was done on both sides to
confirm the position, relation to the subclavian artery,
diameter and patency of the subclavian vein. The area
on the selected side was prepared (skin disinfection with
2% chlorhexidine, local anesthesia with lidocaine 1%)
and draped as described above. An e-Logic General
Electric ultrasound machine equipped with a high-
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resolution 5-10-MHz transducer was used. The trans-
ducer was covered with ultrasonic gel and wrapped in
a sterile manner.

We used a combination of a short axis out of plane
approach and a long axis in plane approach. First the
ultrasound probe was oriented to give the subclavian
artery and vein in a transverse short axis view. The
differentiation between artery and vein was done by
applying pressure and watching for size reduction and
collapsibility, and by using Doppler. Then the probe was
manoeuvred to get the vein in the center of the screen.
The needle was inserted at the middle of the long axis
of the probe using the out of plane approach and was
advanced slowly to the center of the anterior wall of
the vein. When the anterior wall of the vein wasap
proached the probe was redirected for 90 degrees to
depict the vein and needle in its long axis (long axis in
plane approach). The needle was then further advan-
ced to puncture the anterior wall of the vein with con-

Table 1. Study population characteristics

tinuous aspiration through the syringe. When the
anterior wall was punctured and venous blood aspi-
rated the needle tip was positioned in the center of the
vein and the guidewire advanced under ultrasound-
guidance. After that the procedure was the same as
with the landmark method using the Seldinger’s
technique.

Results

There were 162 patients included in the study. Patients
were divided in two groups, ultrasound-guided group
with 71 patients and landmark group with 91 patients.
The two groups were homogenous regarding age and
sex. Patients characteristics and side of catheterization
are shown in Table 1.

The main outcomes in both examined and control
groups are shown in Table 2.

Examined group

Control group

n=71 n=91 t value p value
(Al\%j"+SD) 60.56+11.75 58.96+13.19 0.8070816  0.420816
Right side 0 0
(side cannulated, %) 136/68% 168/84% Chi-square:4.73911
Left side 64/32% 32/16% p=0.029484

(side cannulated, %)

Chi-square:0.027396

0, 0, 0, 0,
Male/female 42(59.2%)/29(40.8%) 55(60.4%)/36(39.6%) 0=0.968537
Table 2. Outcome measures in examined versus control group
Examined group Control group value
n=71 n=91 P
ChiSquare: 4.0253
Success (n/%) 71/100% 86/94.5% 0.044822
. ChiSquare: 6.0265
0, 0, 0,
Success on first attempt (n/%) 59/83.1% 60/65.9% P=0.014093
Average number of attempts t=2.76
(n/£SD) 1.21+0.5 1.52+0.855 P=0.0066
Avrterial puncture(n/%) 0/0% 6/6.593% p=0.03542
Pneumothorax(n/%) 0/0% 7/7.64% p=0.018498
Hematoma(n/%) 2/2.82% 12/13.29% p=0.023557
Overall complications(n/%) 2/2.82% 15/16.5% P=0.004404

n-numberofpatients

Ultrasound-guided subclavian vein catheterization had
an overall success of 100% with a first pass success of
83.1%. The reason for this was the inability to insert
the guidewire. In thesecases (12 patients) another skin
puncture was needed. In 6 patientsthe cause for the
failed guidewire insertion was not discovered. In three
patients it was due to coiling of the guidewire at the
insertion site, in one due to vein puncture at the valve,
and in 2 due to the low cross-sectional area of the vein
as a result of severe dehydration. Success in the
landmark group was 94.5% with 65.9% patients being
successfully catheterized on the first attempt. In the
landmark group thesecond and third attempts were

needed since the vein could not be locatedin 18
patients and in 8 patients it was difficult to insert the
guidewire. The difference between the two groups
wasstatistically significant for overall success and
success on first attempt for p<0.05 (p= 0.044822 and
p=0.014093, respectively). Ultrasound guidance resulted
in a reduction of the average number of attempts
needed for successful catheterization (1.52+0.5 to
1.21+0.855) (t=2.76 p=0.0066).

Mechanical complications were also reduced using
ultrasound guidance. The complication rate in the
ultrasound group was 2.82% and 16.5% in the
landmark group (p=0.004404).
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There were no arterial punctures and no pneumothorax
in the ultrasound-guided group and two patients had a
hematoma formation on the puncture site. In the land-
mark group 6/6.593% patients had an arterial puncture
(p=0.03542), 7/7.64% patients had a pneumothorax
(p=0.018498) and 12/13.29% had a hematoma
(p=0.023557).

Discussion

The subclavian vein is 3-4 cm long. It lies posterior to
the medial third of the clavicle; anterior to the anterior
scalene, the brachial plexus, and the subclavian artery;
and superior to the first rib [5].

Recent studies have compared the use of ultrasound to
the landmark approach in subclavian vein catheteriza-
tion. A prospective randomized control trial by Fragou
et al. and recent meta-analyses showed improved
success rate, lower number of attempts, and lower rate
of mechanical complications including arterial puncture,
hematoma formation and pneumothorax [9,17-19].This
was also true for less experienced surgeons (92% vs
44%) [6]. In the study by Fragou ultrasound guidance
was found to improve success rates, 100% vs. 87.5%,
and reduce the rate of mechanical complications,
including arterial puncture hematoma formation, and
pneumothorax (4.9%) using ultrasound.
Ultrasound-guided subclavian vein catheterization can
be learned on simulation models quickly when com-
pared to the landmark technique. In a study by Toku-
mine et al., 20 medical trainees received instruction on
both landmark and ultrasound-guided subclavian vein
catheterization. Ultrasound-guided subclavian vein ca-
theterization was achieved with three attempts com-
pared to nine for the landmark technique [7].
Ultrasound-guided central venous catheterization of
the subclavian and axillary vein is being done with a
short axis out of plane approach and a long axis in plane
needle approach [8]. By putting the ultrasound probe
perpendicular to the course of the vessel a short axis
view is obtained (Figure 1).

This view allows visualization of the targeted vein, artery
and surrounding structures, and offers the surgeona
good midline orientation, but it does not give a good
appreciation of needle depth. Using the "out-of-plane™
needle-guided approach, the needle is shown as a
hyperechoic dot on the ultrasound screen. This can be
the needle tip or any part of the needle shaft [9].
Alternatively, the longitudinal, or long axis view, is
obtained with the transducer and vessel axes in parallel
(Figure 2).

This view shows the targeted vessel along its length.
When this view is coupled with an "in-plane" needle
tip approach, visualization of both needle tip and
needle shaft during catheterization is achieved [10].
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Fig. 1. Short axis view of the subclavian vein and needle C-
clavicle, n-branches of the brachial plexus, PM-pectoralis
muscle, SCV-subclavian vein, SA-subclavian artery, Pleura, the
arrow points the position of the needle

Fig. 2. Long axis view of the subclavian vein with an in plane
needle approach SCV-subclavian vein, the arrows point the
needle as it approaches the vein

The needle is controlled directly when puncturing the
anterior wall and entering the target vessel. Also, the
posterior wall of the vessel and deep surrounding
structures including the pleura, and the guidewire
direction of travel are shown. This can reduce the
posterior vessel wall puncture and consequently the
risk for pneumothorax [11]. The approach also has
been demonstrated to decrease the rate of arterial
puncture and hematoma formation and to significantly
increase overall success rate, with fewer attempts,
redirections, or malpositioned catheters [9,17,18].

The challenge with the "in-plane" technique is to have
the needed dexterity to line up the one millimeter
thickness of the sound beam with the one millimeter
thickness of the needle. All of this should be done in
the axis that goes through the centre of the vein. But,
in longitudinal in-plane view it is difficult to precisely
locate the center of the vein. In that case, the off-centre
pressure on the anterior wall of the vein may result in
a dimple that is pushed on the lateral wall next to it
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which may result in a double wall puncture [12].
When using the longitudinal approach usually one
cannot see the vein and the artery at the same time like
in short axis view. Due to sliding of the probe a
misidentification of the vein with the nearby arteryis
possible because they look similar in long axis view
especially in a no compressible area. Another problem
with the longitudinal in-plane approach is the ‘side-lobe’
artefact. If the needle is slightly out of the plane of the
ultrasound beam, the needle appears to be in the plane
of the sonographic beam [13]. The consequences of
these problems may be a failure of the procedure or an
injury to the nearby structures [12].

Emergency medicine residents and attending physic-
cians with different experience in ultrasound catheter-
rization compared the short and long axis approach for
axillary vein catheterizationusing a torso phantom mo-
del in a prospective crossover study [14]. They pre-
ferred the long axis approach. This approach led to
better first pass success rate, fewer needle redirections
and complications. In another prospective study the
ability of medicine students to get an adequate view
for catheterization of the subclavian vein was assessed.
The long axis view led to quicker access time, reduced
redirections, and significantly fewer posterior wall pe-
netrations compared to the short axis orientation [15].
The short and long axis were also compared in 83 car-
diac surgery patients and it was found that the first-
pass success rate was significantly higher in the short-
axis group (73%) compared tothe long-axis group
(40%) (P = 0.005). The procedure time, number of
attempts, needle redirection, and skin and vessel punc-
tures were significantly lower in the short-axis than
long-axis group (P < 0.05). There was no significant
difference in the overall number of complications
between groups although arterial puncture and hema-
toma were seen more in the long axis in plane
approach.Also, the need to allocate the patient in the
other group was more frequent with the long-axis
approach [16].

In an attempt to overcome the pitfalls with the short
and long axis approach we use a combination of these
two. The short axis is better for side to side orientation
and for targeting the center of a vessel. Using this
approach in the beginning we avoid potential nerve
and artery damage and target the centre of the vein.
After approaching the proximity of the anterior wall of
the vein we use the long axis view to prevent posterior
wall punctureand to visualize the guidewire while
entering the vessel. There was a difficulty to position
the probe in the longitudinal view but all participants
managed to get a good view of the vein and needle and to
successfully complete the procedure.

Using the landmark method, we hadan overall success
rate of 94.5% and an incidence of mechanical com-
plications of 16.5% that were both comparable to
previous studies [5,6,10,11].

The overall success of the procedure with our tech-
nigue was 100% and the first pass success was 83.1%,
which is comparable or slightly better than in other
studies. The complication rate was 2.82% with no
arterial puncture and no pneumothorax, which is also
in line or better than previous reports [4,18,30].

Conclusion

Ultrasound-guided central venous catheterisation in in-
tensive care patients of the subclavian vein is superior
to the landmark with better success rate and fewer
complications than the latter.
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Abstract

Introduction. Asthma is a chronic inflammatory
disease of the airways in which many cells play a role
with secreting a variety of mediators responsible for
the clinical manifestation of asthma. It is assumed that
IL-33 is one of the earliest-released mediators and can
orchestrate the immune cascade of the disease.

The aimof this study was to examine the role and clini-
cal significance of 1L-33 as a new and insufficiently
explored mediator of inflammation in patients with
uncontrolled moderate asthma.

Methods. The study included 87 patients with asthma.
Serum 1L-33 was measured in all patients by ELISA
method. The obtained data were statistically
analyzedusing the Kolmogorov-Smirnov and Shapiro-
Wilk's test. Qualitative data were presented in absolute
and relative numbers, and quantitative data were
presented with measures of descriptive statistics.
Statistically significant values were considered forp
<0.05.

Results. Majority of included patients were female
(75.86%). The average age of patientswas 42.3+15.9
years. The results of IL-33 in all patients were
significantly increased compared to the reference
value of 1L-33 which is Opg/ml. The average values of
IL-33 ranged from 6.47+29.3 and they were insigni-
ficantly higher in the group with female patients com-
pared to males (p=0.27), and insignificantly correlated
with age (p=0.26).

Conclusion. Even though a limited number of studies
haveexplored the IL-33, results have shown higher se-
rum level of IL-33 in asthma patients compared to
healthy people, emphasizing the factthat IL-33 is an
attrac tive candidate for targeted therapy and prognosis
inasthma patients.
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Amncrpakr

BoBen. Actmara e XpOHUYHO MH(IAMAaTOPHO 3a00Iy-
Barb¢ Ha JWIIHUTE MATHINTA BO KOE YUSCTBYBaaT MHO-
ryOpojHH KJIETKH, KOW M3JIadyBaaT MHOIITBO ME[Hja-
TOPH OJTOBOPHU 3a KJIMHUYKATa clIMKa Ha Oonecta. Ce
npernoctaByBa neka 1L-33 e emeH om mpBuTe Memu-
jaTopu, KOU ce M3JlauyBaaT Ha CaMHOT IOYETOKOT H ja
OpKecTHpa 1ieJ1aTa IMYHOJIOIIKA Kackasia Ha osecra.
Llenrana TpynoT e AepHHNpamkeHAYIOTaTa U Ha KIIMHNT-
KOTO 3HAueHETO Ha MEAMjaTOpOT Ha WHQIamarmjata
IL-33, kak0 HOB W HEJOBOJIHO UCTPAXEH MEAMjaTop
Kaj TTAIlHeHTH CO HEKOHTPOIIMpaHa CpeIHa acTMa.
Metonu. Bo crynujata ce BKIIydeHH 87 MalMEHTH CO
acTMa M Kaj cute e mMmepencepymcku 1L-33 co ELISA
metoa. [loOuennTte mopatony 6ea CTaTMCTUYKH OOpa-
6orern co Kolmogorov-Smirnov u Shapiro-Wilk'stecr.
KBanuraruBauTe mojatony Oea Mpe3eHTUPAHU CO all-
CONYTHU M CO pEIaTUBHU OpPOEBH, KBAHTUTATUBHUTE
nmojaTony Oca MpHUKa)KaHH CO MEPKUTE Ha JIECKPHII-
TUBHA CTATUCTUKA. 33 CTATUCTHYKA CUTHU(HKAHTHU
Oea 3emenu BpeaHoctute Ha p<0.05.

Pesyarartu. Bo nctpaxysameTo, BO morojem 0poj 6ea
BKJIy4Y€HM MCIUTAHULMON *eHcku 1o (75.86%). Uc-
MUTaHUIMTE Oea Ha mpocedHa Bo3pacT ox 42.3+15.9
roguau. Jloonenute pesynratu 3a IL-33 kaj cute ma-
IeHTH Oea CUTHU(UKATHO 3rojieMEHH, BO OAHOC Ha
pedepentHara BpeaHocT 3a 1L-33, xoja m3HecyBa 0
pa/ml, momexa mpoceunute BpemHocTH Ha IL-33 ce
nBrmxkea on 6.47£29.3 u nmokakaa Jieka ce HeCUTHU(DHU-
KaHTHO MMOBHUCOKH BO Ipyriara Ha >XCHCKHW HUCIIMTAaHWIIY,
criopesieto co mamkute (p=0.27), u mgexa HecHrHA(H-
KaHTHO KOpEeNMpaar co BO3pacTa Ha HCIUTAHUIINTE
(p=0.26).

3akiaydok. 1 mokpaj imMmuTHpaHocTa Ha OpojoT Ha
CTymuu Kou To uctpaxcyBaar |L-33, cemak, pe3ynrarure
YKaKyBaaT JieKa € 3r0JEMHO HHUBOTO HA CEPYMCKHOT
IL-33 kaj acTtmarmuapuTe, BO OJHOC Ha 3[IpaBUTE
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nuna, ucTakuyBajku aeka IL-33 e aTpakTuBeH kaHIM-
JIaT 3a TapreTupaHa Tepanuja u MporHo3a Ha acTMara.

Kayunu 360poBu: actma, IL-33, ST2; IL-1 dpamunumja

Introduction

Asthma is a worldwide problem and is one of the most
common chronic diseases which affect more than 334
million people worldwide [1-3]. It is estimated that the
number of people with asthma will grow by more than
100 million by 2025. Women were more likely than
men and boys more likely than girls to have asthma [4-
6]. Approximately 500,000 annual hospitalizations are
due to asthma, and 250 000 deaths annually [3,7,8]. In
the Republic of Macedonia 100,000 or 5% of the
population suffer from asthma [9,10].

Asthma is a chronic inflammatory disease of the
airways in which many cells and cellular elements
play a role (mast cells, eosinophils, T lymphocytes,
macrophages, neutrophils, and dendritic cells). The
chronic inflammation is associated with airway hy-
perrsponsiveness that leads to recurrent episodes of
wheezing, breathlessness, chest tightness and coughing,
particularly at night or in the early morning. These epi-
sodes are usually associated with widespread, but
variable, airflow obstruction within the lung that is often
reversible either spontaneously or with treatment [11].

Chronic inflammation of the asthmatic airway leads to
epithelial desquamation, infiltration of the airway wall
with T cells especially dominated Th2 helper-CD4+ lym-
phocytes, smooth muscle hypertrophy and hyperplasia,
vascular congestion, edema due to plasma leakage and
mucus plugging [12-17]. All these changes could lead
to thickening of the airway walls due to subepithelial
fibrosis and reduction of their lumen [18,19].

In this chronic inflammation are involved more than
100 mediators and the cytokines take central place in
this inflammation (they are proteins with low mole-
cular weight produced by almost all eukaryotic cells
and act through specific receptor “cell surface™). Cy-
tokines are often produced in cascades, as one cy-
tokine stimulates its target cells to produce additional
cytokines. Different cell types may secrete the same
cytokine, or for a single cytokine may act on several
different cell types. Cytokines can also act synergis-

tically with two or more cytokines acting together or
antagonistically with cytokines causing opposing acti-
vities. Cells that produce cytokines are B cells, T cells,
dendritic cells, NK, Tc, Th, Thl, Th2, endothelial cells,
mast cells, plasma cells, progenitor, bone marrow, thy-
mus and tumor cells together with fibroblasts, leukocy-
tes, monocytes and macrophages [20-21].

The interleukins are cytokines that stimulate the pro-
liferation and differentiation of immune cells. IL-1
activates T cells, IL-2 stimulates the proliferation of
antigen-activated T and B cells; IL-4, IL-5 and IL-6 sti-
mulated proliferation and differentiation of B cells; in-
terferon-gamma (IFNy) activates macrophages while
IL-3, IL-7, and (GM-CSF) stimulate hematopoiesis [22,23].
T cells play a key role in coordinating the immune res-
ponse in asthma. The key to the functioning of T cells
is a molecule that binds to the antigen: T cells receptor.
Generally the T cells which have the CD4+ act as
helper cells (Th2-Ly), and CD8+ act as cytotoxic cells
(Tc-Ly). CD4+ helper cells, differentiate into subpopu-
lations of T cells in Thl, Th2, Th9, Thl7, Th22 and T
follicular effectors cell. Th2 cellsproduce, IL-4, IL-5,
IL-9, IL-13, GM-CSF andIL-25, IL-31, IL-33 that are
responsible for chronic eosinophilic inflammation, infla-
mmation in allergic diseases, including asthma [22-27].
Interleukin-33 (IL-33) is a novel cytokine which was
found in 2005. It belongs to the IL-1 family consisting
of 11 members, high proinflammatory cytokines which
play a key role in the early asthmatic responses. IL-33
is a potent type 2-inducing cytokine. It can bind to
receptors ST2, which is highlyexpressed on some
cells, including mast cellsand Th2 cells. It is found in
various cells including fibroblasts, bronchial and epi-
thelialcells, endothelial cells, and some immune cells,
as well asma crophages and dendritic cells [28-31].

It is assumed that IL-33 is one of the earliest-released
mediators and can orchestrate the immune cascade of
asthma and stands out as an attractive candidate for
discovering various therapeutic modalities, especially
a new targeted therapy (Figure 1).

The limited numbers of studies which have
investigated 1L-33 with their results have shown an
increased level of serum IL-33 in asthmatics compared
to healthy subjects and pointed out that 1L-33 is an
important cytokine for correct diagnosis, evolution,
treatment and prognosis of asthma.
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Fig. 1. IL-33 is an upstream cytokine that functions as a central mediator in asthma

The aim of this study was to examine the role and
clinical significance of IL-33, as a new and insuffi-
ciently explored mediator of inflammation in patients
with uncontrolled moderate asthma.

Materials and methods

The study included 87 patients with diagnosis of un-
controlled moderate persistent asthma treated at the
Clinic of Pulmonology and Allergology in Skopje.
Serum IL-33 levels were measured in all patients by
ELISA method at the Institute of Immunobiology and
Human Genetics, Faculty of Medicine, Ss Cyril and
Methodius University of Skopje. The reference values
for 1L-33 were 0 pg/ml.

Inclusion criteria: patients who were diagnosed and

classified in uncontrolled moderate persistent asthma

at PHI University Clinic of Pulmonology and Aller-
gology according to the actual version of the GINA
guidelines (Global Initiative for Asthma) [11] and

Guidelines for the Diagnosis and Management of Asthma

(EPR-3) of National Asthma Education Prevention

Program (NAEPP) [32].

Uncontrolled asthma defined as at least one of the

following [33]:

1) Poor symptom control: ACQ consistently >1.5, or
ACT <20 (or "not well controlled” by NAEPP/
GINA guidelines over 3 months of evaluation.

2) Frequent severe exacerbations: two or more
bursts of systemic CS (3 days each) in the pre-
vious year.

3) Serious exacerbations: at least one hospitalization,
ICU stay or mechanical ventilation in the previous year.

4) Airflow limitation: after appropriate bronchodila-
tor withhold FEV1 <80% predicted (in the face of

reduced FEV1/FVC defined as less than the lower

limit of normal).
All patients had allergic stable asthma because there
was no increase in symptoms or need for additional
medication for at least 4 weeks. Eosinophils in peri-
pheral blood in all patients were counted at the
University Clinic of Clinical Biochemistry. Some of
the patients had arterial hypertension, but had no other
comorbidities that could increase IL-33 level. The age
of the patients was 20-71 years.
Exclusion criteria: pregnancy, severe diseases of the
immune, endocrine, haematological cardiac, renal, gas-
trointestinal, neurologicalsystem, psychiatricdisorders,
and neoplastic diseases.

Statistical analysis

The results were statistically analyzed by the statistical
program SPSS for Windows 17.0. For testing the
normal distribution of data Kolmogorov - Smirnov and
Shapiro-Wilk's test and Spearman Rank Order Corre-
lations-test were used. The qualitative data were pre-
sented in absolute and relative numbers, and the quan-
titative data were presented with the measures of
descriptive statistics (mean +SD, median with IQR).
Statistical significance was defined as a P value<0.05.

Results

The study included 87 patients with uncontrolled mode-
rate persistent asthma; the majority were females-66
women (75.86%), and 21 were men (24.14%). The
average age of patients was 42.3+15.9 years (Table 1).
The results of I1L-33 (average values 6.47+29.3 pg/ml)
in all asthma patients were significantly increased com-



Janeva Jovanovska E. et al.

53

pared to healthy people which results were in range of
reference value of I1L-33 (0 pg/ml).
The average values of IL-33 ranged from 6.47+29.3

Table 1. Characteristics of patients with average
age of patients

Characteristics of patients

and were insignificantly higher in women compared to Sex n (%)
men (p=0.27) (Table 2). Women 66 (75.86)
The obtained values of IL-33 showed an insignificant xg‘: 21(24.14)
correlation with the age of patients (p = 0.26) (Figure 2). meanSD  (42.3+15.9) Min-max_ (20-71)
Table 2. Descriptive statistics of IL-33
Normal level .
IL-33=0pg/m meantSD  Median Q25 - Q75 p-level
IL-33
Women 7.91+335 1.83 1.68-2.05
Men 1.95+09 176 1.68-1.87 p=0.27
Total 6.47+29.3 1.79 1.68-1.98
p (Mann-Whitney test)
Scatterplot: vozrast vs. IL33  (Casewise MD deletion)
IL33 =16,293-,2269 * vozrast
Correlation: r=-,1232
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Fig. 2. Correlation between 1L-33 and age in asthma patients (r =-.1232, p=0.26)

The value of eosinophils in peripheral blood was signi-
ficantly increased in all asthma patients compared to
healthy people, and the analyzed correlation between
values of IL-33 and eosinophils showed a statistically
insignificant correlation (1L-33/Eo: r<0.05, R=0.0563). It
means that patients who have an increased level of IL-
33 have increased concentrations of eosinophils in
peripheral blood, but statistically insignificant; perhaps
there were patients with neutrophilic asthma among other
patients.

Discussion

IL-33 is generally released from damaged immune
cells and signals through its receptor ST2 and plays
important roles in type-2 innate immunity, and func-
tions as an "alarmin" or a danger signal for cellular da-
mage or cellular stress [34]. The role of IL-33 in lung
injury was first identified mainly in lung inflammation
and allergic diseases such as asthma [35,36].

In mouse models, transgenic over-expression or admi-
nistration of IL-33 generates airway eosinophilia, up-
regulated Type 2 cytokine expression, elevated serum
IgE, AHR and mucus hypersecretion. Conversely,
neutralization of IL-33 leads to reduction of airway

inflammation, IgE levels, Type 2 cytokine expression,
goblet cell hyperplasia, and AHR [37-38].

A recent study by Kaur D et al. showed that bronchial
epithelium, airway smooth muscle (ASM), and mast cells
expressed I1L-33 and correlated with airway hyper res-
ponsiveness (AHR) in latter asthma [34,39].

More recent researches have implicated additional
roles of IL-33 in asthma, but unfortunately, thereare a
limited number of studies which have investigated IL-
33. Their results showed an increased level of serum
IL-33 in asthmatics compared to healthy subjects as
demonstrated in our study, too. The results of meta-
analysis which included four studies and evaluated
222 patients with asthma revealed that serum level of
IL 33 was higher in asthma patients compared to that
in healthy people [34, 37,40-44].

IL-33 have been shown to exert their effects on proge-
nitor cells, mast cells, granulocytes, lymphocytes and den-
dritic cells. In human studies of allergic asthma, 1L-33
and ST2 expression in serum, lung tissue and BALF have
found to be higher in asthmatics compared to healthy
controls and correlated with asthma severity [37,45-47].
Studies which analyzed correlation between serum
levels of 1L-33 and asthma severity found an increased
serum level of IL-33 in all three forms of asthma (se-
vere, moderate and mild asthma) [34,37,40,44-51].
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However, the results of meta analysis which analyzed
level of IL-33 in sputum, showed that the sputum IL-
33 were increased in severe asthma, but not higher in
moderate asthma patients than that in healthy people
[44,49,51] Hamzaoui A. et al. revealed that IL-33 and
ST2 were increased in young and adult asthmatic
patients, emphasizing the fact that there were a series
of factors influencing the IL-33 and ST2 expression
level in asthma patients, including year, sex, races,
severity of the disease [51]. But, our study showed no
significant differrence between women and men with
higher value of serum IL-33, and an insignificant
correlation with the age of patients. Endobronchial
biopsies from Préfontaine D. et al. proved increased
levels of IL-33 in endothelial and epithelial cells in
patients with asthmatic lungs, but they were absent in
control samples; positive correlation with severity of
asthma was also shown [44,46,47].

Bartosz Stolarski et al. in their study demonstrated that
the 1L-33/ST2 signaling pathway activates airway
eosinophils that exacerbate airway inflammation in an
autocrine and paracrine manner. However, in our
study this correlation between IL-33 and eosinophils
has proved to be insignificant [52]. Eosinophils are
significant effector cells involved into the late and
chronic stage of the allergic inflammatory response, and
the explanation could be that eosinophils and IL-5 are
cytokines which are detected during the late phase
response and it is not detectable in early response to
antigen provocation like IL-33, which are high proinfla-
mmatory cytokines with a key role in the early asthma-
tic responses [53,54].

Conclusion

IL-33 is new and insufficiently explored mediator of
inflammation with assumption that is one of the
earliest-releasedsignaling mediators secreted at the
beginning in the allergic and non-allergic asthma and
can orchestrate a whole immunologic cascade in asthma.

IL-33 stimulates immune activity especially Th2 immune
response, and stands out as an attractive candidate for
detection of other therapeutic modalities such as the
new targeted therapy which would suppress IL-33, and
is significantly increased in patients with asthma. By
acting on the immune response by reducing the ex-
cretion of markers of inflammation could help us to
make correct diagnosis, therapy, evaluation and prog-
nosis of asthma.
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Abstract

Doppler technique was first described by the Austra-

lian physicist and mathematician Christian Doppler.

Doppler effect is defined as a reflection of high

frequency sound waves of different frequency when

they come in contact with the movable structure in the
blood vessel. Waves that go to transducers are coded
red, while waves that move away from the transducer
are coded blue. Doppler main types can be classified as
following: continuous wave (CW) Doppler, spectral

Doppler, color Doppler and Power Doppler color. The

study was realizedat the University Clinic for Plastic

and Reconstructive Surgery. It is a randomized pros-

pective study. During the study two groups of 30

patientseach were formed. Each patient was required a

permission for reconstructive surgery procedure and

an informed consent for participation in the study. For
all patients a specially designed questionnaire (non-
standardized) was filled out.

1. First (I) group of patients treated with flaps. In
this group a type of reconstructive technique with
skin or complex flapshas been applied.

2. Second group (Il) of patients treated with grafts
(split thickness grafts). In this group applied
reconstruction comprised application of skin grafts
with partial thickness.

The study included patients with defects of the skin

and soft tissues, whohad an indication for reconstructive

surgery procedure. Exclusion criteria of patients for
participation in the study were: children under 14 years of
age, adults over 75 years, people with systemic diseases
that can affect the results of reconstructive intervene-
tions and patients who have without periosteum bone-
like surface defect as contraindication for skin grafting.

The results of the reconstructive procedures according

to the objectives set were investigated clinically into

three time periods: preoperative, postoperative day 7 and

Correspondence to: Dzonov Boro, University clinic for plastic and
reconstructive surgery-Skopje, R. Macedonia; E-mail: bdzonov@yahoo.com

day 30 postoperatively. The following investigations we-
re carried out: determination of the circulation levels
by means of Doppler; determination of the levels of
limbs circulation is distal to the site of reconstruction
inthe pre-and postoperative period (day 7 and day 30);
For the evaluation of blood flow the following
parameters were used:

» PSV-Peak systolic velocity

* PI - Pulsatility index

RI - Resistance indexPl and RI were calculated using
the formula:

*PI=PSV - EDV /Vmean

*RI=PSV - EDV /PSV

EDV indicates the flow velocity in late diastole and V
mean, the average speed of blood flow through the artery.
By assessment of arterial status before and after
surgery through the analysis ofvascular waves at
different locations of the vascular tree of the upper and
lower extremities, we registered significant difference
between the two examined groups, which speaks in
favor of the use of flaps in reconstruction of the lower
limbs.

Keywords: Doppler, flap, transplant (graft), blood flow

Ancrpakr

Jomnep TexHukara npBnaT Ouia OMMIIAHA OJ] aBCTpa-
TUcKUOT ¢u3ndap u matemarndap Kpucrujan Jlomep.
EdexroT Ha mormiepot ce neduHMpa Kako peduiekcuja
Ha BHCOKO(PEKBEHTHH 3BYYHH OpaHOBH CO pa3iIHyuHA
(dpekBeHIMja, Kora jJoaraaT BO KOHTAKT CO IIOJIBHXK-
HUTE CTPYKTYpH BO KpBHUOT caa. bpaHoBure mrTo
0JlaT KOH TPAHCAYKTOPOT C€ KOJHPAHH CO I[PBEHA
0oja, momeka OpaHOBUTE KOW CE JBHKAT TOJAIEKY O]
TPAaHCAYKTOPOT CE€ KOMUPAHU CO CHHA 0oja.

['maBHWTE BHIOBH JOILICP MOXE Ja c¢ KIACH(HUIIpaaT
criopesl CIeTHUTE TUTIOBH: KOHTHHYHpaH OpaH (CW)
JIOMJep, CHEKTpaeH JAOIUIEp, KOJIOp AOIUIEp U POWET KO-
JIOp JIOTIIEp.
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Crynujata e paboTtena Ha KinHukarta 3a MiacTU4Ha U
PEKOHCTPYKTHBHa XHpypruja. M3paboTeHa € paHgoMu-
3WpaHa MPOCTICKTHBHA CTYAH]a.

Bo Ttexor Ha crymujata ce ¢GopMHpaHH JBE TPYIH

ucnutanuy on 1o 30 nmauueHTH. O CeKOj MAlUEeHT €

nobapaHa J03BOJIa 32 ONEPATHBEH PEKOHCTPYKTHUBCH
3adaT m mHDOpMATHBHA COTTACHOCT 32 YYECTBO BO

CTyaujara.

3a cuTe MalMCHTU € TMOIMOJHYBAH CIEHHjaTHO KOHC-

TPYHpaH NpaIlTHUK (HECTAaHIAPAU3UPAH).

1. TIpsa (I) rpyna nanueHTH TPETUPAHU CO PE3AHKU.
Bo oBaa rpyma e mpuMeHET TUI Ha PEKOHCTPYK-
TUBHA TEXHUKA CO KOYKHA HITU CO CIOXKEHA pEe3aHKa.

2. Bropa (II) rpyna namyeHTH TPETHPaHH CO TPAHC-
wianTaty (split thickness grafts). Bo oBaa rpyma,
IpUMeHeTaTa PeKOHCTPYKIHja Ce COCTOM Of arllu-
Kalija Ha KOYKHU TPAHCIUIAHTATH, CO JIeTyMHa Je0e-
JIMHA Ha KOYXKa.

Bo cryamjata ce BKIyYeHH MAlUCHTH CO Je(eKTH Ha

KOKa M Ha MEKH TKWBA, Kaj KOM UMa WHIWKaIHja 3a

PEKOHCTPYKTHBEH 3adaT. EKCITy3nBHU KpUTepHyMH Ha

HanueHT! (MCIUTAaHULIN) Of CTyAujaTa ce jrena mof 14

TOJIMIIIHA BO3PAacT, BO3PACHHU JIUIIA HAX 75 TOIUHH,

JWIa CO CHCTEMCKH 3a00ITyBama, KOM MOXAT Ja TH

adeKTupaaT pe3yaTaTuTe Of PEKOHCTPYKTHBHHTE 3ada-

TH, ¥ TIAIUCHTH CO JICIEPHOCTHAPAHA KOCKA, KAKO MOJIIO0-

ra Ha Je(eKTOoT, Kako KOHTpauHIMKalyja 3a TIPHUMeHa Ha

KOYKEH TPaHCILIaHTaT.

PesynTaTuTe O pEKOHCTPYKTHBHHTE ONEPATUBHU 3ada-

TH, CIOpE] TOCTaBCHHUTE LENH, C€ KIMHUYKH HCITUTY-

BaHU BO TPH BPEMEHCKU TIEPUOAN: TPEAOIEPATHBHO, 7.

JIeH octonepartuBHO U 30. IeH MOoCTONEPaTUBHO.

CripoBenieHH Ce CICAHUTE UCTIUTYBAbA:

- OnpenyBame Ha IIUPKYJAIMjaTa co TIOMOIII Ha JOTIIEp

- OmpenyBame Ha IUPKYJalKjaTa Ha eKCTPEMUTETHTE,

JUCTAJHO OJl MECTOTO Ha PEKOHCTPYKIIHMja, TPex U

noctoriepatuBHoO (7. u 30. neH);

3a eBanmyaiuja Ha KPBHHUOT IMPOTOK Oea KOPHUCTCHH

CJICIIHUTE TIapaMeTpH:

* PSV-MakcumaiiHa Op3uHa Ha MPOTOKOT BO CHCTOJIA

(anrm. Peak systolic velocity)

* Pl — ungekc Ha myncatuBHOCT (aHri. pulsatility

index)

* Rl — uHAekc Ha oTmop (aHrJI. resistance index)

PI u RI ce mpecmeryBaar co dopmynure:

*PI=PSV - EDV /Vmean

*RI =PSV - EDV / PSV

EDV ja o3nauyBa Op3nHaTa Ha MPOTOKOT Ha KPajoT Ox

Jyjactonara, a Vmean, cpefHata Op3uHa Ha MIPOTOKOT

Ha KpBTa HU3 apTepujaTa.

OueHara Ha apTepUCKUOT CTATyC, Hpel U MO orepa-

Ifjata, MPeKy aHadM3a Ha BacKyJlapHUTE OpaHOBH Ha

pa3MYHM JIOKAlMA Off BAacKyJapHOTO CTeOJI0 Ha

TOPHUTEC W HA NOJHHUTE CKCTPEMHUTETU, PETUCTPUPABME

CUTHH()MKAHTHA 3HAYajHOCT Mely ABETE WCIHUTYBaHH

TpyId, KOW OJAaT BO IPHIOT HA MPHMEHATa HA PE3aHKU

Kaj TOJTHA eKCTPEMUTETH.

Knyunu 300opoBu: fo1uiep, pe3aHka, TpaHCILUIAHTAT,
KPBEH MPOTOK

Introduction

Doppler technique was first described by the Aus-
tralian physicist and mathematician Christian Doppler.
Doppler effect is defined as a reflection of high
frequency sound waves of different frequency when
they come in contact with the movable structure in the
blood vessels. Waves thatgo to transducers are coded
red, while waves that move away from the transducer
are coded blue. Doppler main types can be classified as
following: continuous wave (CW) Doppler, spectral
Doppler, color Doppler and Power Doppler color. In the
arterial Doppler ultrasonography of theextremities, the
images are obtained by providing a clear evaluation of
anatomical structures and atheromatous plaques. In a
normal artery of the extremities, i.e. without pathological
substrate and with normal flow, there is a three-phase
flow model (Figure 1A). Firstly, the high velocity flow
is the result of the cardiac cycle, and then an inverse
flow occurs in early diastole, which is followed by a
progressive flow rate in late diastole [1]. Three phase
wave is characteristic for the arteries supplying mus-
cles, which have a high peripheral resistance. During
exercise or transit ischemia, there is a loss of the three-
phase model. In arterial occlusive disease, flow
velocity increases measured by Doppler on places
where the artery lumen is narrowed.In contrast, vascular
resistance decreases as a result of collateral circulation
and vasodilation distal from the obstruction. As the
disease progresses, the three-phase model of the flow is
reduced to a two-phase flow (Figure 1B).

This is due to the initial loss of elasticity of the artery
walls. If the disease progresses, the flow loses its pulse
nature and turns into a single-phase signal with increased
diastolic flow as a result of regional vasodilation
(Figure 1C). By enclosure measurements using Doppler,
the degree of arterial patency in limbs is classified into
4 categories: 1) normal (0% stenosis), 2) 1-49% steno-
sis, 3) 50-99% stenosis, and 4) complete occlusion
(100% stenosis) [2]. The criteria for evaluation of
arterial stenosis of the lower limbs and limbs in
general, according to the flow speed arebased onpeak
systolic velocity-PSV and velocity ratio-VR, when the
speed of the flow is normal PSV is less than 1.5 and
VR is 1.5: 1. [3]. In the case of 0-49% stenosis PSV is
between 1.5 and 2 and VR e 1.5-2: 1. In stenosis
between 50-99%, PSV is >2.0 and VR is calculated
as> 4. 1. According to the diagnostic criteria for he-
modynamic important and influential stenosis of 50-
99% PSV is doubled on the site of the lesion, com-
pared tothe more proximal segment of vessel (PSV
greater than 200 cm/s, with evidence of turbulence).
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Doppler measurements in the reconstruction of limbs

A Antegrad fiow B Antegrad flow c Antegrad flow
Peak systolic velocity
Spectral window
VAl /\
Retrograd flow Retrograd flow Retrograd fiow
Figure 1. Lower limb artery waveforms. (A) Triphasic pattern. (B) BlphaSiC pattern. (C) Monophasic pattern.

Fig. 1. Lover limb artery waveforms

The most important first test, following physical exa-
mination, which helps to determine arterial disease of
the limbs is ankle-brachial index (ABI). To perform
this test a device for blood pressure and Doppler ultra-
sound with continuous waves are required.This test
compares the blood pressure obtained with a Doppler
on a. dorsalis pedis or a. tibialis posterior (which is
higher) with blood pressure of the two compared to
brachial pressures. Generally, 0.9 ABI is considered
normal, from 0.4 to 0.9 reflects mild to moderate
peripheral arterial disease and 0.4 ABI suggests severe
arterial disease of the lower extremities. ABI as a test
has emerged as one of the most applicable in the
diagnosis of diffuse atherosclerosis, cardiovascular risk
and overall survival in many patient populations.For
example, in a study of 2,023 middle-aged men who
were screened with ABI, the relative risk of death
from cardiovascular causes and coronary causes were
significantly higher in patients with ABI <0.90 than in
patients with normal ABI [4]. In a population of 1,492
women aged over 65 years, the relative risk of death
fromheart diseases and cardiovasculars disease was
significantly higherwhen baseline ABI was 0.90 [5].

About 30 years ago, initial clinical studies concluded
that Doppler ultrasonography can be used in the
diagnosis of arterial occlusion of the extremities [6]. In
the following years, many authors have presented data
suggesting that angiography can be successfully replaced
by Doppler [7,8]. As a result of rapid technological
progress and cost reductions, Doppler ultrasonography is
used in many hospitals and clinics. In an early well-
designed study of 40 patients, it was found that
Doppler ultrasonography had a sensitivity of 92% and
specificity of 98% in the aorto-iliac artery occlusion
[9]. For femoro-popliteal stenosis, these values are
calculated to be with 88% and 98% accuracy. The
success of Doppler ultrasonography for diagnosis of
stenosis was because the sensitivity and specificity
reached 100% accuracy in the aorto-iliac arteries and
up to 90% and 100% accuracy in the femoro-popliteal
arteries. It has been discovered that diagnostic accuracy

of Doppler decreases in the distal parts of the limbs, in
a study that evaluated 24 patients and 213 arterial
segments for calculating the Doppler sensitivity in
detecting stenosis of the arteries of lower leg [10].
However, the author concludes that ultrasonography
had quite a high success in uncovering the stenosis in
the lower limbs and arteries.

If the entire lower limb is taken into consideration,
contrast-MRA has a high diagnostic value for
diagnosis of stenosis, with a sensitivity of 95% (92 to
99.5%) and specificity of 97% (64-99%) [11]. In one
newer study 668 segments in atotal of 249 patients
were evaluated, and the sensitivity and specificity were
excavated to be statistically different for the Doppler
ultrasonography (76% and 93%) and MRA (84% and
97%) compared with the two techniques [12]. Newer
studies have less methodologycal deficiencies due to the
development of technological level, as well as the
experience gained in the time to recognize the
pathological or non-pathological results.

Doppler ultrasonography is comparable in sensitivity
with angiography, especially in femoro-popliteal artery
stenosis or occlusion. However, its sensitivity in lower
leg area is relatively smaller. Distal arteries are often
difficult to be visualized because of their small size.
Moreover, age-related or accelerated calcification of the
wall of the arteries can easily disrupt the implementation
of the Doppler signals [13]. However, with respect to the
latter Doppler has the advantage of detecting less
calcified areas suitable for anastomosis in patients
wheresurgical approach is planned [14].

Material and Methods

The study was realizedat the University Clinic for Plastic
and Reconstructive Surgery. It is a randomized pros-
pective study. During the study two groups of 30
patients each were formed. Each patient was required
a permission for reconstructive surgery and an infor-
med consent for participation in the study. A specially
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designed questionnarire (non-standardized) was willed
out for each patient.

1. First (1) group of patients treated with flaps

In this group a type of reconstructive technique with
skin or complex flapshas been applied.

2. Second group (Il) of patients treated with grafts
(split thickness grafts)

In this group the applied reconstruction consisted of
application of skin grafts with partial thickness.

The study included patients with defects of the skin
and soft tissues, whohave an indication for reconstructive
surgery procedure. Exclusion criteria of patients for
participation in the studywere: children under 14 years
of age, adults over 75 years, people with systemic di-
seases that can affect the results of reconstructive in-
terventions and patients with bone-like surface defect
without periosteum as contraindication for skin grafting).
The results of the reconstructive procedures according
to the objectives set were investigated clinically into
three time periods: preoperative, postoperative day 7
and day 30 post-operatively. The following investiga-
tions were carried out.

Determination of the circulation levels by means of
Doppler- determination of the levels of limbs circu-
lation distal to the site of reconstruction pre-and
postoperatively (day 7 and 30).

With Doppler ultra-sonography it was possible to
assess arterial status before and after the surgery,
through the analysis of the vascular waves at various
locations of vascular stem from the upper and lower
extremities. Examination of the upper and lower
extremities were performed in the lying position of the
patient afterl0 minutes rest in bed in rooms with t =
22-24 C°. For the evaluation of the radial and ulnar
artery, hands were placed in a small flexion and re-
laxed position with the probe atthe levelof radio-carpal
wrist. In evaluation of a. tibialis posterior, patients
were in right or left decubital position and for a.
tibialis anterior the flexion of the knee was performed.
All measurements of the arteries of the lower ex-
tremities were performed in the malleolar line. The
angle of the ultrasound during the analysis of vascular
waves was <60°. Doppler spectral quantitative exa-
minations of vascular waves were performed with
Medacord PVL, Medasonics, USA and Dopplex Assist
Huntleigh -Healthcare, UK with a 7.5- MHz linear
probe. For the evaluation of blood flow the following
parameters [15, 16] were used:

» PSV-Peak systolic velocity

* PI - Pulsatility index

* RI - Resistance index

Pl and RI were calculated using the formula:
*PI=PSV - EDV /Vmean

*RI=PSV - EDV /PSV

EDV indicates the flow velocity in late diastole and V
mean, the average speed of blood flow through the artery.

Results

The average value of PULSATILITY INDEX of the
radial artery on day O was 7.2£1.9, the seventh day
after surgery dropped to 7.0+1.9, to rise after the 30th
day to 7.1£1.9. The difference between registered values
on day 0, day 7 and 30 according to ANOVA test was
statistically insignificant (p> 0.05).

The average value of RESISTENCE INDEX ofthe
radial artery on day 0 was 0.8+0.09, the seventh day
after surgery dropped to 0.76+0.08, to increase after
day 30 to 0.8 £0.08. The difference between registered
values on day 0, day 7 and 30 according to ANOVA
test was statistically insignificant (p> 0.05).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) ofthe radial artery on day 0 was 64.4+9.5, the
seventh day after surgery dropped to 62.5+9.4, to
increase after day 30 to64.1 + 9.8.

The difference between registeredvalues on a day 0,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of PULSATILITY INDEXof the
ulnar artery on day 0 was 7.2+1.9, the seventh day after
surgery dropped to 7.0+1.9, to increase after day 30 to
7.1£1.9.

The difference between registered values on a day 0,
day 7 and 30 according to ANOVA test was
statistically insignificant (p>0.05).

The average value of RESISTENCE INDEXof the
ulnar artery on day 0 was 0.8+0.09, the seventh day
after Surgery dropped to 0.76+0.08, to increase after
day 30 to 0.8+£0.08. The difference between registered
values on a day 0, day 7 and 30 according to ANOVA
test was statistically insignificant (p> 0.05).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) ofthe ulnar artery on a day 0 was 62.8+8.85, the
seventh day after surgery decreased to 61.6+8.6, to in-
crease after day 30 t062.8+8.4. The difference between
registered values on day 0, day 7 and 30 according to
ANOVA test was statistically insignificant (p> 0.05).
The average value of PULSATILITY INDEX of the
radial artery on a day 0 was 7.4+0.9, the seventh day after
surgery dropped to 7.1+0.9, to increase after day 30 to
7.31+0.8.

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of RESISTENCE INDEX of the
radial artery on a day 0 was 0.8+0.1, the seventh day
after surgery droppedto 0.76+0.08, to increase after
day 30 to 0.8+0.08. The difference between registered
values on a day 0, day 7 and 30 according to ANOVA
test was statistically insignificant (p> 0.05).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) ofthe radial artery on day 0 was 65.2+9.3, the
seventh day after surgery declined of 62.1+£10.1, to in-
crease after day 30 to 63.5+9.8.
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The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of PULSATILITY INDEX of the
ulnar artery on day 0 was 7.1+0.8, the seventh day
after surgery dropped to 6.9£0.9, to reduce after 30
days to6.6 £1.7. The difference between registered
values on a day 0O, day 7 and 30 according to ANOVA
test was statistically insignificant (p> 0.05).

The average value of RESISTENCE INDEX of the
ulnar artery on day 0 was 0.08+0.08, the seventh day
after surgery it dropped to 0.7+0.07, to increase after
day 30 to 0.75+0.07. The difference between register-
red values on day 0, day 7 and 30 according to ANOVA
test was statistically insignificant (p>0.05).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) ofthe ulnar artery on day 0O it was 62.8+£9.4, the
seventh day after surgery decreased to 60.8+9.4, to
increase after day 30 t061.2+9.6.

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The difference of the average values of
PULSATILITY INDEX of the radial artery between
patients with flaps reconstruction and reconstruction
with transplant on hand onday 0, the seventh and day
30was statistically insignificant (p> 0.05).

The difference of the average values of
PULSATILITY INDEXof the ulnar artery between
patients with flaps reconstruction and transplant
reconstruction on hand on day 0, the seventh and day
30 was statistically insignificant (p> 0.05).

The difference of the average values of RESISTENCE
INDEX of the radial artery of patients with flaps
reconstruction and transplant reconstruction on hand on
day 0O, the seventh and day 30 was statistically insig-
nificant (p> 0.05).

The difference of the average values of RESISTENCE
INDEX of the ulnar artery between patients withflaps
reconstruction and transplant reconstruction on hand
on day 0, the seventh and day 30 was statistically
insignificant (p> 0.05).

The difference of the average values of PEAK SYS-
TOLIC VELOCITY in the radial artery between flaps
reconstruction and transplant reconstruction on hand on
day 0, the seventh and day 30 was statistically insignificant
(p>0.05).

The difference of the average values of PEAK
SYSTOLIC VELOCITY of the ulnar artery between
patients with flaps reconstruction and transplant recon-
struction on hand onday 0, the seventh and day 30 was
statistically insignificant (p> 0.05).

The average value of PULSATILITY INDEX of
posterior tibial artery on day 0 was 12.4+2.5, the se-
venth day after surgery decreased to 12.1+2.3, to in-
crease after 30 days to 12.5+2.5.

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of RESISTENCE INDEX of the
posteriortibial artery on day 0 was 1.23+0.085, the se-
venth day after surgery dropped to 1.20+0.09, to in-
crease after day 30 to 1.23+0.08.

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statistic-
cally insignificant (p> 0.05).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) of the posterior tibial artery onday 0 was 58.0+
12.3, the seventh day after surgery declined to
55.7+11.4, to increase after day 30 to57.5+11.7. The
difference between registered values on day 0, day 7 and
day 30 according to ANOVA test wasstatistically in-
significant (p> 0.05).

The average value of PULSATILITY INDEX of the
anteriortibial artery on day 0 was 12.5+2.6, the se-
venth day after surgery decreased to 12.4+2.6, to
increase after day 30 to 12.5+2.6.

The difference between registered values on day O,
day 7 and day 30 according to ANOVA test was sta-
tistically insignificant (p> 0.05).

The average value of RESISTENCE INDEX of the
anterior tibial artery on day 0 was 1.2+0.09, the sev-
enth day after surgery it dropped to 1.15+0.09, to
increase after day 30 to 1.2+0.009.

Table 1. Average values of the three indexes-pulsatility index, resistence index
and peak systolic velocity in patients with transplant reconstruction on lower
extremity on day 0, day 7 and day 30 on a. tibialis posterior

number average minimum maximum  Std.Dev.
PTA — posterior tibial arteryPl — PULSATILITY INDEX
PTAOPI 14 12.60143 9.02 16.23 1.94060
PTA7PI 14 11.35571 8.1 13.26 1.52737
PTA 30PI 14 11.77714 8.87 13.49 1.48047
PTA — posterior tibial arteryRI-RESISTENCE INDEX
PTAORI 14 1.21071 1.02 131 0.07956
PTAT7RI 14 1.11143 0.97 124 0.07794
PTA 30 RI 14 1.15714 0.98 1.27 0.08695
PTA — posterior tibial arteryPSV — PEAK SYSTOLIC VELOCITY (cm/s)
PTA 0 PSV 14 53.84786 39.37 72.03 10.27836
PTA 7 PSV 14 50.98786 38.57 70.38 10.31863
PTA 30 PSV 14 52.44643 39.24 71.68 9.97724
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The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) of the anterior tibial artery on day) was 58.5+
12.9, the seventh day after surgery declined to
57.3£13.2, to increase after day 30 to 58.2+13.03.

The difference between registered values on day O,
day 7 and day 30 according to ANOVA test was
statistically insignificant (p> 0.05).

The average value of PULSATILITY INDEX of the pos-
teriortibial artery onday O was 12.6+1.9, the seventh
day after surgery decreased to 11.4+1.5, to increase
after day 30 to 11.8+1.5 (Table 1).

The difference between registered values on day 0,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of RESISTENCE INDEX of the
posterior tibial artery on day 0 was 1.2+0.08, the se-
venth day after surgery it dropped to 1.1+0.08, to
increase after day 30 to 1.2+0.09 (Table 1).

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically significant for p<0.05 (p=0.009995).

Tukey HSD-test, test for multiple comparison, aims to
detect which difference (among many) is "credited” to
the overall significant result; in this case the difference
is statistically significant between zero day and seventh
day for p <0.05 (p=0.007241).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) of the posterior tibial artery on day 0 was 53.8+
10.3, the seventh day after surgery declined to
51.0£10.3, to increase after day 30 to 52.4+10.0 (Table
1). The difference between registered values on day 0,
day 7 andday 30 according to ANOVA test was statis-
tically insignificant (p> 0.05).

The average value of PULSATILITY INDEX of the
anteriortibial artery on day 0 was 7.1+0.8 seventh day
after surgery it dropped to 6.9+0.9, to reduce after 30
dayst0 6.6 + 1.7.

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statis-
tically insignificant (p<0.05).

The average value of RESISTENCE INDEX of the
anterior tibial artery onday 0 was 0.08+0.08, the se-
venth day after surgery it dropped to 0.7+0.07, to
increase after day 30 to 0.75+0.07.

The difference between registered values on day O,
day 7 and 30 according to ANOVA test was statisti-
cally significant for p <0.05 (p=0.020537).

Tukey HSD-test, test for multiple comparison, aims to
detect which difference (among many) is “credited"” to
the overall significant result; in this case the difference
is statistically significant between zero day and seventh
day for p <0.05 (p=0.015254).

The average value of PEAK SYSTOLIC VELOCITY
(cm/s) of the anteriortibial artery on day 0 was 62.8+9.4,

the seventh day after surgery it decreased to 60.8+9.4,
to increase after day 30 to 61.2+9.6. The difference
between registered values on day 0, day 7 and 30
according to ANOVA test was statistically insig-
nificant (p> 0.05).

The difference between the average values of PULSA-
TILITY INDEX of the posteriortibial artery between
patients with a flap reconstruction and transplant
reconstruction on leg on day 0, day 7 and day 30 was
statistically insignificant (p> 0.05).

The difference between the average values of PULSA-
TILITY INDEX of the anteriortibial artery between
patients with a flap reconstruction and transplant
reconstruction on leg on day 0, day 7 and day 30 was
statistically insignificant (p> 0.05).

The difference of the average values of RESISTENCE
INDEX of theposterior tibial artery between patients with
flap reconstruction and transplant reconstruction on
leg on day O wasstatistically insignificant, but the
difference wasstatistically significant in theaverage
values between 7 and 30 day for p <0.05 (p=0.011364;
p=0.040244).

The difference between the average values of RESIS-
TENCE INDEX of theanteriortibial artery between pa-
tients with flap reconstruction and transplant recon-
struction on leg on day 0, day 7 and day 30was
statistically insignificant (p>0.05).

The difference between the average values of PEAK
SYSTOLIC VELOCITY of theposteriortibial artery bet-
ween patients with flap reconstruction and transplant
reconstruction on leg on day 0, day 7 and day 30 was
statistically insignificant (p>0.05).

The difference between the average values of PEAK
SYSTOLIC VELOCITY of theanteriortibial artery bet-
ween patients with flap reconstruction and transplant
reconstruction on leg on day 0, day 7 and day 30 was
statistically insignificant for p>0.05.

Discussion

The values that are registered with Doppler ultrasono-
graphy in comparisonwithtwo surgical techniques
were in favor of the reconstruction with flaps, but
without statistical significance. In comparative results
with similar studies by other authors, especially in the
postoperative period, the reference values were si-
milar. Due to the uniqueness of the test, comparison
was made with valuesfrom other studies in their con-
trol groups or in groups with low occlusion of arterial
blood vessels of the limbs. The conclusion is that the
values we have obtained are very close to normal.

Thus, in the study by Williams et al. Rl index in the
group without stenosis was 0.89+0.20 [17]. According
to Suzuki et al. RI index was 0.90+0.20 in the normal
control group and in the group with minimal stenosis [18].
In the postoperative period the reference values were si-
milar as in the study of Taylor et al. [19], which shows
that the circulation depends onthe type of flap used for
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reconstruction. Ono et al. [20] and Sananpanich et al. [21]
have shown the dependence of circulation in the postope-
rative period on the flaps applied and the involvement of
major blood vessels of the limbs in reconstructive pro-
cedure.

Therefore, recommendable reconstruction techniques
are thoseinvolvingsuperficial and perforator blood ve-
ssels. This is confirmed in the study of Innocenti et al.
[22]. Of course, when using larger perforators or ma-
gistralblood vessels as basis for the flaps we have
significantly worse outcomes on circulation distal to the
reconstruction, which has been demonstratedbyPanseet
al. [23]. In the study of Pollock et al. PSV of upper limb
arteries in control group ranged from 40-53 sm/s, while
in the group of RSD 44-95 sm/s [24]. In the study of
Rashad et al. in which measurements were made for
PSV in groups of patients with diabetic ulcers the
values in the group with normalized circulation of
PSV were 49-53 sm/s, while in the group without
improvement of circulation the PSV values were 19
sm/s [25]. In Takahsai et al. study Pl values of the
arteries of the lower extremity, foot and lower leg ranged
from 7.97+2.29 in diabetic patients without neuropat-
hy, which is equal with the normal findings, to 3.0
+0.69 in patients with diabetic neuropathy [26].

Moore et al. presented Pl index values in the ulnar
artery depending on the position of the limb, from 3:06 to
3.36 [27].

The transplant reconstructions leadto lower values ob-
tained by measurements distal to the application. This
is especially true for the later postoperative period, when
transplantation was made circumferential on limbs, which
causesfibrosis and constriction of soft tissues [28].

Conclusion

By assessment of arterial status before and after surge-
ry through analysis of vascular waves at different
locations of the vascular tree of the upper and lower
extremities, we have registered significant/difference
between the two examinedgroups, whichspeaks in favor
of the use of flaps in reconstruction of the lower limbs
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Abstract

Using a variety of molecular techniques, it has been
established that loss of pregnancy occurs in one to two
thirds of all fertilized embryosin the first trimester. In
about 50% of the cases, chromosomal abnormalities
are the cause of early spontaneous abortion. Several
histological characteristicsof the placenta, such as
presence of villous stromal cavitations, fetal erythro-
cytes, umbilical cord, fetal tissue,etc. are suggested as
predictive factors for aneuploidy.

Two hundred and thirty one cases were analyzed in
this prospective study, 50 cases were control artificial
abortions and 181 cases were early spontaneous abor-
tionsanalyzed in the period from May 2012 to De-
cember 2014. Standard histopathological analysis and
molecular techniques based on polymerase chain
reaction were used to analyze the samples.
Usingmolecular techniques, aneuploidy was detected
in 53.1% of the samples. The most frequently detected
aneuploidy was trisomy 16, followed by trisomy 22,
21, 14 and 18. The molecular analysis also enabled dis-
tinction of maternal and paternal origin of the alleles.
In the histopathological sample analysis, binary logis-
tic regression analysis indicated the presence of trophob-
lastic proliferation (p=0.008) and the absence of fetal red
blood cells (p=0.001) as independent significant fac-
tors in the prediction of aneuploidy in early sponta-
neous abortion.

In conclusion, our results show that clinically relevant
and accurate diagnosis of early spontaneous abortion
which can determine its causecan only be achieved bya
controlled process of selection of the material, histo-
pathological and molecular analysis, followed bya
necessary correlation of these results.
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Amncrpakr

Co ymotpeba Ha pa3lNUYHA MOJICKYIAPHU TEXHUKU €
YTBPACHO JIeKa BO IPBUOT TPUMECTap HACTAHYBa Ty-
Oeme Ha JypH elHa JI0 JBe TPETWHH OJ cute Qep-
TIimsupann emOpuonn. Bo okomy 50% ox cimydawmte,
NPUYMHA 32 PaH CIIOHTaH abopTyC ce XPOMO3OMCKHUTE
abHopmannoctu. Kako mpenmsumyBauku Qakrtop 3a
aHEYIUIONIMja Ka] IMOCTeNKaTa ce KOPHCTAT HEKOJKY
XHCTOJIOMIKA KAPAKTePUCTHKH, KaKO BWJIO3HH MIpa3-
HUHH, HYKJICUPaHH CPUTPOIMTH, MMAroYHa BpBKa, (de-
TAJTHO TKUBO H CII.

Bo npocnektuBHaTa crymuja Oea aHanusupanu 231
ciy4aj, of kou 50 ciyuan Ha HaMmepeH aboptyc u 181
CIly4aj Ha paH CIIOHTaH abopTyc, oOpabOTeHH BO
nepuoaoT ox Maj 2012 rommHa go nekemBpu 2014
roJnHa. 3a aHaiW3a Ha MPUMEPOLUTE € ynorpeOeHa
CTaHJap/Ha XUCTONATOJIONIKA aHAIM3a U MOJIEKYJap-
HU TEXHUKH, Oa3UpaHy Ha MOJIMMepa3a BEPIKHA PeaKIlHja.
Co ymotpeba Ha MOJIEKyJapHUTE TEXHUKH Oelie Je-
TEeKTUpaHa aHeyronauja kaj 53,1% ox npumeponure.
Hajuecto merextrpaHa aHeyIUiouadja Oerie TpUCOMHja
16, cnenena co tpucomuja 22, 21, 14 u 18. lcro Taka,
MOJIEKYJIapHUTE aHallM3M OBO3MOXKHja Ppa3lMKyBambe
Ha aJIeJIUTe 10 MOTEKIIO O/ MajKaTa u O] TATKOTO.

[Tpu xucromopdornomkara aHanu3a Ha IPUMEPOITUTE,
OvHapHaTa JIOTHMCTHYKa perpecucka aHaim3a TIo
MOCOYH TPHCYCTBOTO Ha TpodobiiacTHa mponudeparja
(p=0.008) u otcycTBOTO Ha (heTarTHu EpPUTPOIUTH
(p=0.001) kako He3aBHCHM CHUTHU(HUKAHTHH (aKTOpH
BO MpEAMKIHMja Ha aHEYIJIOWAMja Kaj paHHUTE CIOH-
TaHu abopTyCH.

Kako 3axiry4ok-700MeHNTe pe3ysiTaTH MoKaxaa JeKa
3a TOYHaA U KIIMHUYKHU PCJICBaHTHA }II/IjaFHOBa Ha CIIOH-
TaH abopTyc, OJHOCHO YTBPAYyBamh¢ Ha MPUYMHATA 32
HETOBO HACTaHyBame € IMOTPEOHO jacHO IeUHUPAHE
Ha TMPOLIECOT Ha CeJIeKIHja U 00padoTKa Ha MaTepu-
JaJIOT, IPEKy XUCTOMATONOIIKA U MOJICKYJIapHA aHAIN3a,



Sabit-Kubelka K. et al.

65

J0 HCOIIXOoaHaTa Mel'"yce6Ha Kopenaunja Ha pE3yJITaTUTe
OJ1 OBUEC aHAIU3U.

Kny4yHu 300poBH: aHEyILIONIN]a, MOJIEKyJIapHa aHAIN3a,
CIIOHTaH ab0opTyC, XUCTONATONOIIKA aHAIN3a

Introduction

In 1977, the World Health Organization defined abor-
tion as an extraction or expulsionof a fetus weighing 500
grams or less. Today, abortion is defined as a spon-
taneous loss of pregnancy before the fetus is able to
survive outside the womb. The term miscarriage is
used for many complications of early pregnancy. The-
refore, in 2005 the European Society of Human Repro-
duction and Embryology (ESHRE) introduced a revi-
sed terminology that refers to early miscarriage. Thus,
loss of pregnancy after a positive urine test for BHCG (B
Human Chorionic Gonadotropin) or elevated serum
BHCG before ultrasound or histological verification of
pregnancy is defined as a biochemical abortion. Such
abortions usually occur before the third or fourth, but
certainly before the sixth week of gestation. It is
thought that 30% of human concepts are lost in the pre-
implantation period, while another 30% are destroyed
after implantation, but before the delayed menstrual
period [1].

The clinical term miscarriage is used when there is an
ultrasonic or histological confirmation of intrauterine
pregnancy. Clinical miscarriage can be further divided into
early clinical miscarriage, which occurs before the
twelfth week of gestation or late clinical miscarriage,
which occurs between the twentieth and twenty-first
week of pregnancy.

The incidence of early clinical miscarriage is about
15%, with considerable variation depending on mater-
nal age [2,3]. For women aged 20 to 24 years, the
incidence of early clinical miscarriage is 10%, but it
rises to 51% among women aged 40 to 44 years [4].
Late pregnancy losses between 12 and 21 weeks are
less common, with an incidence rate of 4% [4].

Unlike sporadic miscarriages, recurrent miscarriages
have significantly lower incidence rate and if only
clinical miscarriages are considered, the prevalence is
0.8% to 1.4%. Although clear criteria for the definition
of recurrent miscarriage are not yet established,
ESHRE recommends that recurrent miscarriage is the
one preceded by two or more consecutive pregnancy
losses before the 22nd week of gestation [4]. Accor-
ding to this definition, one out of every three women
hasexperienced recurrent miscarriages [5].

In most medical facilities in the world, products of
conception from spontaneous abortions are sent for
routine histopathological analysis. This analysis is
intended primarily to confirm the presence of intraute-
rine pregnancy. It is also important torule out a possible

molar pregnancy, which increases the risk of persistent
trophoblastic disease or choriocarcinoma. Also, using
additional molecular diagnostic techniques such as
flow cytometry, in situ hybridization and polymerase
chain reaction, it is possible to detect aneuploidy or to
accurately determine the type of molar pregnancy [6].
Chromosomal abnormalities are common in early
spontaneous abortions [7,8]. According to some stu-
dies, the incidence of aneuploid zygotes in general is
around 40% [8]. Aneuploidy rarely occurs in success-
ful pregnancies (0.6%), but is far more common in
miscarriages in the first trimester, when it occurs in
approximately 50-60% of cases [9,10]. It is thought
that chromosomally abnormal embryos suffer adverse
selection in the first few weeks of life, with mechanisms
likely involving implantation and placental development
(so-called fetal-maternal interactions). The frequency
and type of chromosomal abnormalities that occur in
spontaneous abortions vary with gestational age of the
fetus and maternal age. Loss of pregnancy that occurs
in the first weeks of pregnancy is characterized by a
wide range of unusual aneuploidies, whereas loss of
pregnancy later in the gestation is usually a consequence
of aneuploidy typically found in live births, such as
trisomy 21, 18 or 13 [11].

Fetal aneuploidies are found in 90% of cases with
pregnancy loss between the first and sixth weeks, while
about 50% of pregnancy losses are due to aneuploidy
between the eighth and eleventh week of gestation. The
proportion of abortions that are due to aneuploidy
decreases with gestational age and isaround 6 to 12%
after the twelfthweek of gestation [11]. When a heart
rate is detected by ultrasound examination, the risk of
aneuploidy is thought to be less than 5% [5]. The freg-
uency of sporadic pregnancy loss and all fetal chromo-
somal abnormalities increases with maternal age [12].
The aim of the study was to detect aneuploidies in
early spontaneous abortions. Also, to identify the subtle
histological changes of the placenta that would even-
tually suggest presence of aneploidy.

Material and methods

This study wasdesigned as a prospective one. It in-
cluded a total of 181 consecutive cases of early misca-
rriage diagnosed in the period from May 2012 to
December 2014. Additional control group included 50
cases of early artificial abortions.

The study cases and the control cases were analy-
zedand evaluated in the Laboratory for histopathology
and cytology at the "Acibadem Sistina" Hospital and the
Research Centre for Genetic Engineering and Biotechno-
logy "George D. Efremov" at the Macedonian Acade-
my of Sciences and Arts in Skopje.

All products of conception werefirst analyzed macro-
scopically fresh (non-fixed) (Figure 1). Then, 500 mm?
of placental tissue for molecular detection of chromo-
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somal abnormalities and 500-1000 mm? of decidual tissue
for comparative genetic analysis of the motherwere
selected and frozen in liquid nitrogen for further mole-
cular diagnostics.

~ _
Fig. 1. Macroscopic selection of placental and decidual tissue n
In the next step, additional representative samples of
placental and decidual tissue were selected and fixed
for 24 hours in 10% neutral buffered formalin. After
wards, the samples were processed in a tissue proce-
ssor, using a standard tissue processing procedure.

The paraffin tissue blocks were cut in 4p thin sections,
which were deparaffinized, rehydrated and stained
with hematoxylin and eosin.

Microscopic analysis of the placental tissue was
performed according to the criteria described below.This
analysis was performed on 143 samples of spontaneous
abortions (two cases were excluded from this analysis
due to lack of adequate quantity of placental tissue)
and 34 samples from the control group. A standard light
microscope Leica DM2500 equipped with 4, 10, 20, 40
and 100 times objectives was used for this analysis.

The following characteristics of the placental tissue
were analyzed: villous contours, appearance of the
villous stroma (mucoid or hydropic change, cavita-
tions), presence of fetal erythrocytes, trophoblastic
hyperplasia and trophoblastic stromal inclusions.
Molecular analysis of the tissue was performed in 145
samples from the study group and in 34 samples from
the control group. The reasons for exclusion of the rest
of the samples are given in Table 1.

A small volume of about 2-3mm3 of the frozen tissue
samples was transferred in 1.5 ml sterile tube. Samples
were washed with 1ml 1xPBS (phosphate buffer).
Then, the samples were centrifuged at 12000 rpm at
4°C for 5 minutes. The resulting sludge was digested
in a waterbath at 56°C in 500 pl digestion solution
containing 20 pl proteinase K (10mg/ml). After 2 hours
(time required for digestion), DNA (deoxyribonucleic
acid) extraction was performed using a mixture of

equal amounts of phenol (250ul) and chloroform
(250ul). The solutions were mixed together for 5
minutes; then the mixturewas centrifuged 5 minutes at
12000 rpm. After spinning, the resulting upper liquid
phase was transferred to a 1.5 ml sterile tube and the
cycle was repeated. By adding 1ml of 96% ethanol,
the DNA was precipitated and then centrifuged 30
minutes, at 12000 rpm at 4°C. The samples were rin-
sed with 70% ethanol and centrifuged at 12000 rpm
for additional 5 minutes. The excess of ethanol was
removed and DNA was left for few minutes at room
temperature until complete evaporation of the ethanol.
Depending on the amount of DNA obtained, it was
further dissolves in 50 pl sterile water.

In order to determine the possible presence of chromoso-
mal aneuploidy in the placental tissue, QF-PCR
(Quantitative Fluorescent Polymerase Chain Reaction)
analysis was performed on ABI-PRISM 3100 and
3500 genetic analyzers. In this PCR method, one of
the primers used for amplification is fluorescently
labeled. The obtained products are fluorescent,
therefore apart from the quailtative characteristics of
the PCR amplification (amplicon size), the quantity of
the amplicons in the amplified genome can also be
determined. The analysis is performed in a multiplex
PCR reaction analyzing fourshort tandem repeats
(STR) on chromosomes 18 (D18S535, D18S391,
D18S390 and D18S386), 21 (D21S1435, D21S1446,
D21S1411 and D21S1414), 13 (D13S631, D13S305,
D13S258 and D13S1817), two on the X chromosome
(DXS6803 and HPRT), and amelogenin locus
(AMXS) to determine the gender. These markers are
chosen to be trinucleotide repeats and have higher
heterozygosity to be informative. PCR reactions were
performed in a mixture with a total volume of 20 pul,
containing 1xPCR buffer, 1.5-2.0 mM MgCI2, 200
microns ofdN'TP, 25pM of the respective primers (direct
and reverse), 1U AmpliTag Gold DNA polymerase
(Applied Biosystems) and 0.1 0.5ug DNA. PCR
reaction was carried out on Thermal Cycler (Applied
Biosystems 2720) under the following conditions:
initial denaturation at 95°C for 10 min with activated
AmpliTag Gold polymerase, followed by 28 cycles of
denaturation at 95°C, annealing at 58°C for 1 min and
elongation at 72 °C for 1 min and 30 seconds.

If chromosomal aneuploidies were not detected with
the QF-PCR analysis, the subtelomeric regions on all
chromosomes were further analyzed using the MLPA
(Multiplex Ligation Probe Amplification) method.
This method is performed using two kits: SALSA
MLPA kit P036-D Human Telomere-3 and SALSA
MLPA P070-D Human Telomere-5 (MRC Holland,
Amsterdam). These two Kits contain 45 different
oligonucleotide sequences from different subtelomeric
regions of the short and long arms of all autosomal and
sex chromosomes. The MLPA method allows
simultaneous amplification of all 45 target DNA
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sequences. Each MLPAprobe contains short specific
sequences (22-43 nucleotides) and auniversal direct
and reverse PCR primer. In order to distinguish the
amplified products, probes also contain non-hybridi-
zing sequence of variable length (19-364 nucleotides).
The hybridization reaction is performed overnight and
the target DNA sequences connect with the hybrid-
dizing probes in a ligation reaction. Ligated products
are further amplified in a PCR reaction. The relative
quantity of each PCRproduct is proportional to the
copy numbers of the target sequence.The relative
amount of each PCR product is proportional to the
number of copies of the target sequence. PCR products
of different sizes are separated by automated capillary
electrophoresis. The hybridization reactions, ligation and
amplification were performed on ABI 9800 Thermal
Cycler (Applied Biosystems, USA).

The statistical analysis was performed using statistical
program SPSS forWindows, 17.

Results

Chromosomal aberrations were significantly more
often detected in the study group of early spontaneous
abortions than in the control groupof artificial abor-
tions (p=0.000001). In fact, aneuploidy was detected in
only 5.9% of the control cases (2/34%), whereas in
53.1% of the studycases (77/145). Results from the
molecular analysis of both groups are shown in detail
in Table 1.

The most commonly detected chromosomal abnorma-
lity was trisomy 16, which was found in 14.5% of cases.

Theageofthepatients did not influence the occurrence
of any of the chromosomal abnormalities (p>0.05).
Patients with trisomy 16, trisomy 18, trisomy 21,
trisomy 22 and Turnersyndrome were insignificantly
older than patients without these abnormalities (38.0+4.2
Vs 36.1615.7; 40.4+4.2 vs 36.26+5.6; 37.0+6.4vs36.3615.5;
37.69+4.4 vs 36.27+5.63 and 36.67+5.7 vs 36.3745.6,
consequently).

Histological analysis was performed in 143 cases from
the study group and 34 cases from the control group.
These results were compared with the molecular test
results.

Statistically significant association was found between
the presence of trophoblastic hyperplasia on the vi-
llous surface and aneuploidy (p=0.0004). Trophablastic

hyperplasia was present in 32(47.76%) samples with nor-
Table 1. Chromosomal abnormalities in the study group and the
control group

Control group Study group

n=50 n=181
Chromosomal abnormalityn (%)
Normal 32 (94.12) 68 (46.90)
Trisomy 2 0 1 (0.68)
Trisomy 4 0 1 (0.68)
Trisomy 6 0 1 (0.68)
Trisomy 7 0 2(1.38)
Trisomy 8 0 3(2.07)
Trisomy 9 0 1(0.68)
Trisomy 10 0 1(0.68)
Trisomy 14 0 6 (4.14)
Trisomy 15 0 3 (2.07)
Trisomy 16 1(2.94) 21 (14.48)
Trisomy 18 0 5 (3.45)
Trisomy 14/Trisomy 20 0 1(0.68)
Trisomy 21 0 5 (3.45)
Trisomy 22 0 13 (8,97)
Triploidy 1(2.94) 5(3.45)
Monosomy 21 0 1(0.68)
Turner Sy 0 6 (4.14)
3p deletion 0 1(0.68)
Total 34 (68) 145 (80.11)
Inadequate for molecular analysisn (%)
Identical maternal and
fetal profile 3(18.75) 22 (61.1)
Poor quality DNA 0 2 (5.56)
DNA isolation not 13 (81.25) 12 (33.33)
possible
Total 16 (32) 36 (19.89)

mal genotype and in 58(76.32%) samples with aneuploidy.
There was no significant difference in the type of tro-
phoblastic proliferation, since both focal and diffuse
trophoblastic proliferation were more often present in
aneuploid cases (p=0.79).

Table 2. Multivariate analysis of predictive histologic factors associated with early

spontaneous abortions

. OR

Variable 95% CI for OR p value
Presence vs absence of trophoblastic 2.956 (1.322 — 6.609) 0.008%*
proliferation
Presencg Vs apsence of trophoblastic 0.699 (0.325 — 1.506) 0.361
stromal inclusions
Presence vs absence of irregular villous 1.86 (0.874 — 3.957) 0.008
contours
Presence vs absence of stromal cavitations 0.948 (0.192 — 4.681) 0.948
Hydropic vs mucoidvillousstromal change 2.142 (0.781 - 5.875) 0.139
Pronounced edema vs mucoid villous 252 (0.68 — 9.337) 0.167
stromal change
Presence vs absence offetal erythrocytes 0.124 (0.035 —0.438) 0.001**

**p<0.01
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The presence of fetal erythrocytes was more often seen
in aneuploid than in euploidplacentas (64.47% vs
59.7%). However, this difference was not statistically
significant (p=0.65).

Many nucleated red blood cells were significantly
more often detected in the villous vasculature of euploid
placentas compared to aneuploid ones (8.96% vs 1.82%,
p=0.042).

Binary logistic regression analysis was used to determine
the independent morphologic characteristics as predictors
in early spontaneous abortions. Presence of villous tro-
phoblastic hyperplasia (p=0.008) and fetal erythrocytes
(p=0.001) were found to be independent significant
predicting factors (Table 2).

All other histological parameters, such as villous con-
tours, villous vascularity or presence of trophoblastic stro-
mal inclusions did not show any significant variations
between euploid and aneuploid placentas (Figure 2).
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Fig. 2. Microscopic appearance of the placental villi in earlvy"”’ )

spontaneous abortions (hematoxylin and eosin, x10)
Discussion

Placental role in pregnancy loss is not yet clear. Seve-
ral authors suggest that aneuploidplacentas in early mis-
carriages have abnormal histology [13-15]. According
to Genest et al. (1995), five histological features of the
placenta can be used as predictive factors for abnormal
karyotype: villous cavitation, fetal erythrocytes, abnor-
malities of amniotic membrane, presence of umbilical
cord and presence of fetal tissue [14]. These authors
suggest that villous dysmorphic features and presence
of cystic cavities in the villous stroma are associated
with triploidy while four characteristics (villous hyd-
rops, absence of umbilical cord and fetal tissueand
absence of fetal erythrocytes) are associated with
trisomy [14].

In our study, only the presence of trophoblastic hyper-
plasia and paucity of fetal erythrocytes correlated with
placental aneuploidy. Fetal erythrocytes in the villous

vasculature in our study were more scarce in spon-
taneous abortions (62%) compared to artificial abor-
tions (91%). There was also a significant difference in
the presence of fetal red blood cells between euploid
and aneuploid cases. In fact, according to the litera-
ture, fetal red blood cells are present mostly in normal
pregnancy or partial molar pregnancy, while they are
absent or present in significantly lower number in
aneuploid placentas or complete molar pregnancy [14].
Regarding the findings of irregular villous contours,
we did not find significant difference between euploid
and aneuploid cases, nor between the control and stu-
dy group. According to the literature, villous surface
contours in aneuploid placentas should be irregular,
jagged, unlike the smooth convex surface of euploid
villi [14,16]. However, placental morphology in early
pregnancy is not only influenced by karyotype, but
also by gestational age and degenerative changes that
are a consequence of intrauterine retention of a dead
fetus. These degenerative changes are usually presented
with stromal fibrosis, hypovascularization, stromal ede-
ma, attenuation of trophoblasts etc. [21]. On the other
hand, the morphological changes of aneuploid placentas
are very similar [22]. Other studies were also published
in which authors found no significant correlation bet-
ween the findings of chromosomal abnormality and
histological changes in the placenta [16,21].
According to Jauniaux and Burton (2005), the main
histological examination criteria for early pregnancy
loss should be: villous contours, development oftro-
phoblasts (assessment of the degree of hyperplasia or
hypoplasia), appearance of the villous stroma (degree
of edema and fibrosis), development of the fetal circ-
ulation and intervillous fibrin deposition. According to
these authors, so called villous type 1 tissuewith pro-
nounced villous stromal edema is frequently asso-
ciated with chromosomal abnormalities [16].
According to other authors, trophoblastic stromal in-
clusions are often associated with chromosomal ab-
normalities or genetic disorders without apparent chro-
mosomal abnormality. However, longer periods of
intrauterine death (3-8 weeks) should be taken into
account,since the appearance of such artifacts can
reduce the predictive value of placental histology in
identifying aneuploid early spontaneous abortions [16].
We detected significantly more chromosomal abnorma-
lities in cases of spontaneous abortions (53%) in com-
parison to the artificial ones (6%). These results corre-
late with other results reported in the literature. Name-
ly, it is considered that chromosomal abnormalities can
be found in about half of the early miscarriage cases
[14]. On the other hand, when losses of pregnancy in
the second or third trimester of pregnancy had been
analyzed, chromosomal abnormalities werefound in
only about 20% of cases [16]. The rate of aneuploidy
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inartificial abortions is expected to range between 2.5 to
4.5% [17], which is in concordance with our results.
Most fetal chromosomal abnormalities are numeric
(86%), while small percentage are structural abnorma-
lities (6%) or other genetic mechanisms, including
chromosomal mosaicism (8%) [17]. It not yet estab-
lished whether chromosomal aberrations are more co-
mmon in recurrent miscarriages, but it has been noted
that around 50% of abortions in these women had
chromosomal abnormalities [17]. Carp et al. (2001)
published an incidence of 29% among women with
three or more spontaneous abortions [18]. Ogasawara
et al. (2000), however have shown that, as the number
of abortions increases, the incidence of chromosomal
aberrations is reduced [19]. The risk of recurrence of
numerical abnormalities in subsequent pregnancies is
small, so according to some authors karyotyping of
fetal tissue in all cases of abortion is not considered an
effective method in daily practice [17]. However, some
authors routinely perform karyotyping or genotyping of
fetal tissue from spontaneous abortions, since the dis-
covery of chromosomal abnormalities in the fetus allow
plausible explanation for the loss to the anxious couples.
Macroscopic analysis is acommonly used selection me-
thod in pathology laboratories. Trained and experienced
medical staff can easily recognize fragments of placenta
and decidual tissue. But if products of conception are
scarce, mixed with large amount of blood, the selec-
tion of adequate material for analysis can be signi-
ficantly impaired. In many institutions worldwide,
laser microdissection isa method of choice for selec-
tion of placental fragments for further molecular analy-
sis. However, according to our results, macroscopic
tissue selection method, especially if trained patholo-
gist is directly involved in the selection process, is
simple, inexpensive and less time consuming method.
Of course, experience is of utmost importance. Thus,
during the initial selection of the first 50 samples, the
failure rate of obtaining a good quality sample ranged
up to 36%. But in the last 100 samples, in which the
selection of tissue samples was carried out exclusively
by an experienced pathologist, the rate of inadequate
samples for molecular analysis was reduced to just
5%. This method of selection of material for genetic
analysis by freezing fresh tissue is also used by other
researchers such as Kokawaet al. (1998) [20].

There are several methods used for detection of nume-
rical chromosomal abnormalities in spontaneous abor-
tions. One is standard cytogenetic evaluation of tissue
from spontaneous abortions. According to the litera-
ture, this method has certain limitations. Above all,
vital tissue is mandatory, which may be a problem in
cases with longer intrauterine retention of a dead fetus
[23]. There is also a significant risk of contamination
with vital decidual tissue from the mother, which can
possibly give normal female karyotype originating from
the mother (30-40% of cases) [24,25], not the fetus. In

addition, there is a high risk of bacterial contamination
[14,26]. For example, Diego-Alvarez et al. (2007) in-
vestigated a total of 517 samples of early miscarriage
and analyzed them by a conventional cytogenetic
karyotyping. Successful karyotyping was performed in
only 321 cases, i.e.in about 60% of cases [27]. On the
other hand, the advantage of conventional cytogenetic
analysis is the ability to detect structural rearrangements,
which although rare, could explain the cause of early
miscarriage in 4-8% of cases [14].

Fluorescentin situ hybridization (FISH) allows rapid
determination of aneuploidy. Several studies have
shown that FISH is an effective and rapid technique for
the diagnosis of numerical aberrations in amniocytes
with significantly lower costs than traditional karyoty-
ping [17,28]. Namely, all other molecular techniques
such as MLPA, QF-PCR and array-CGH (Compara-
tive Genomic Hybridization) have a definite advantage
over conventional karyotyping. This refers to lower
failure rate, shorter analysis time and significantly
higher resolution [24,29]. Using FISH and QF-PCR,
few chromosomes can be analyzed in one reaction,
while MLPA and array-CGH methods can analyze copy
number variations in 48 regions of the genome in a
single reaction.

In this study we used two molecular methods to detect
aneuploidy in placentas. TheQF-PCR method is based
on amplification of chromosome-specific repetitive DNA
sequences, so called STR (Short Tandem Repeats). These
sequences are stable and polymorphic; they vary in
length in different individuals, depending on the
number of tri-, tetra- or penta-nucleotiderepetitions.
The sample DNA was amplified in a PCR reaction using
fluorescent primers. Thus, PCR products can be vi-
sualized and quantified as a peak of respective re-
petitive sequences of varying length. When DNA from
normal heterozygous individual is amplified (whose
DNA contains alleles of different length), two peaks in
a zone are expected to be seen. When DNA from
individuals who have certain trisomy isamplified,
three peaks (three alleles), ortwo peaks (two alleles),
one of which will be two times wider than the other,
will appear in the relevant area [30].

If excessive or absent signal (or abnormal ratio) of a
marker is found in an otherwise normal multiplex reac-
tion, this could be due to fetal constitutional dup-
lication or deletion of a chromosomal segment where
the appropriate marker is located. In such cases, it is
recommended to test the parents and retest the
neighboring markers in order to identify the size of the
alleged duplication or deletion [30].

Another very important advantage of the QF-PCR me-
thod is its ability to detectcontamination with maternal
DNA. This property presents a significant advantage
over FISH method for example, which can not dis-
tinguish contamination with maternal DNA in normal
female karyotype. Thus, in our study maternal DNA
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contamination was found in 12% of the samples in the
study group. Of particular importance in the diagnosis
of spontaneous abortion is the possibility of the QF-
PRC method to be performed on archival material, or
tissue samples from paraffin blocks. The concordance
of the QF-PCR results with karyotype, according to
some authors is around 95% [31].

Whenwe did not find any aneuploidy with the QF-
PCR method, subtelomeric regions of all chromoso-
mes were further analyzed using MLPA analysis.
When comparing MLPA with array-CGH, MLPA
method is cheaper and provides reliable and efficient
detection of chromosomal numerical aberrations and
subtelomeric copy number variations. The success rate
ranges up to 98% and according to the literature, the
method shows concordance> 90% with the karyotype
[24]. However, the MLPA method has some disad-
vantages. Thus, the number of copies in this analysis is
compared with a haploid set of chromosomes, ren-
dering detection of polyploidy, low-grade mosaicism,
balanced translocation or maternal DNA contami-
nation impossible [24].

In this study the most common abnormality detected
was trisomy 16, followed by trisomy 22, 21, 14 and 18.
Other authors also refer highest incidence of trisomy 16
in early spontaneous abortions [17,28], followed by
trisomy 13, 18, 21 and 22 [17]. It is considered the
most common trisomy in early miscarriages with an
incidence of about 1.5% of all clinically recognized
pregnancies. Most fetuses with trisomy 16 end in
miscarriage between 8 to 15 weeks of pregnancy [32].

Chromosomal abnormalities are the cause of pregnan-
cy loss in 50 to 80% of cases depending on maternal and
gestational age at the time of pregnancy loss [5]. Tur-
ner syndrome is the most frequent chromosomal abnor-
mallity of sex chromosomes, found in 20 to 25% of cyto-
genetically abnormal fetuses by some authors [33,34].

Triploidy and tetraploidy result from abnormal fertili-
zation and are not compatible with life. Primary
pathogennic mechanism in triploidy is fertilization of a
normal haploid egg by two sperm cells [35], although
other pathogenetic mechanisms may lead to triploidy.
In our study, triploidy was detected in 3.5% of the cases.

In conclusion, this study allowed clarification of the
etiological causes of early spontaneous abortion ina large
group of patients.Histopathological analysis alone could
not predict aneuploidy in early spontaneous abortion.
Therefore, in order to obtain a correct diagnosis va-
luable to the clinicians, products of conception from
early spontaneous abortions should be submitted for
histopathological analysis and molecular genotyping
whenever possible.

Conflict of interest statement. None declared.
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SYMPLASTIC LEIOMYOMA OF THE UTERUS- CASE REPORT

CUMIIVIACTHYEH JIEJOMUOM HA YTEPYC-IIPUKA3 HA CJIYYAJ

Snezana Georgieval, Tanja Nikolova® and Natasha Nikolova?

tUniversity Clinic of Obstetrics and Gynecology, Skopje, ?Private Medical Center “Promedika”, Skopje,
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Abstract

We present a case of atwenty-four-year old, nulligra-
vid woman with suspicionof molar pregnancy and ad-
mittedat the University Clinic of Obstetrics and Gy-
necology in Skopje. On bimanual examination uni-
formly enlarged uterus was detected. Ultrasonography
revealed snow storm echo signal in the uterine cavity.
Dilation and curettage wereperformed and only a
slight quantity of material was obtained. Serum bHCG
was negative. MRI revealed a finding of the tumorous
formation on the anterior wall of the uterus deforming
and dislocating the uterus without any additional
information. Open surgery was planned and tumorec-
tomy was performedinour hospital. Histopathology ana-
lysis of the obtained material revealed symplastic
myoma of the uterus. The patient got spontaneously
pregnant later, but the pregnancy finished as a spon-
taneous missed abortion and instrumental revision was
performed. Five months later the patient got pregnant
again. She had regular pregnancy course and delivery
at 37.5 gestational week.

Keywords: symplasticleiomyoma, uterus, pregnancy

Ancrpakr

Bo 0Boj Tpya mpe3eHTHpaBMe ClTydaj Ha JBacceTHYC-
TUPUTOJUINHA KCHA, HyJIUTPaBUIa, KOja TOpamyd COM-
HEHHE 3a MoJjlapHa OpeMeHOCT Oelie NpuMeHa Ha
YHuBep3UTEeTCKaTa KIMHHKA 334 THUHEKOJOTHja U
akymepctBo Bo Ckormje. Ha OuManyeneH mperiien e
HajleH YHU(OPMHO 3roJieMeH yTepyc. YITPa3BYy4HO €
noOumeH curHan Ha "cHekHa Oypa" BO YTEPHHHOT
KaBUTeT. HampaBeHa e muimaTanmyja W KHpeTaka Ha
YTEPUHHUOT KaBUTET, HO € JOOMEH OCKYJICH MaTepjall.

Haonot na 6eta XIII" Bo cepym Oemie HeratueeH. Ha
MPH nHa Manma kapiuna emnpHKa)kaHa TyMOpPO3Ha
(dopManuja Ha MPEIHUOT SHJA HAa yTEPYCOT, Koja To
JnedopMmupa U qucionupa, 6e3 nHpopmMaimja 3a 1pyr
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naronomky HaoJ. Co OTBOpeHa XHMPYpruja ¢ Hampa-
BEHA TYMOPEKTOMH]ja BO HaIllaTa KIMHUKA.

XHWCTOMATONOMIKATa aHATN3a HA JOOUEHHNOT OIlepaTH-
BEH MaTepHjajl IMOTBPAW CHUMIUIACTHYCH MHOM Ha
yTepycot. IlomonHa mnammMeHTKaTa CIOHTAaHO 3abpe-
MEeHH, HO OpeMeHOCTa 3aBpIId CO MHCETHpame Ha
IUIOZIOT U CIOHTaH abopyc, MPOCIeaeH cO HHCTPYMEH-
TanHa pesusuja. [leT Mecenn MoOJOIHA MAI[MEHTKATa
MMOBTOPHO 3a0peMEHH, TEKOT Ha OpEMEHOCTa ypeicH
CO 3aBpIIIyBamke Ha UcTara BO 37,5 recramnucka Heena.

Kayuynu 300poBH: CUMILIACTHYEH JIEjOMUOM, yTEPYC,
OpeMeHoCT

Introduction

Leiomyomas are the commonest smooth muscle
tumors of the uterus and they are further classified
according to their pathological features. Majority of
the uterine leiomyomas are very easy to diagnose, but
some of the subtypes, such as symplastic leiomyomas
mimic malignancy with their cellular characteristics [1].
Symplastic leio-myomas are also known in the
literature as atypical and bizarre leiomyomas and are
very rare benign tumors of the myometrium, around
0.5% of all mesenchymal ute-rine tumors [2]. This
makes them of a great interest for both pathologists
and clinicians. These tumors require a precise histo-
logy analysis in order not to be misclassi-fied as
leiomyosarcoma, because of their completely di-
fferent therapeutic management.

They are characterized with high cellularity, numerous
widely distributed bizarre myocytes with moderate to
severe cytological atypia. Cellular necrosis is absent
andmitotic index is less than 10 mf/hpf [3]. These tumors
appear in the same age group and the size as well as
location are similar to those of common leiomyoma,
but clinical behavior and prognosis are different,
varying in correlation with the number of the mitotic
activity [2].

This case report presents a case of symplastic
leiomyoma of the uterus in a young nulligravid woman.
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Case report

We present a case of a twenty-four-year old, nulli-
gravid woman, who has been admitted at the Univer-
sity Clinic of Obstetrics and Gynecology in Skopje,
with suspicion of molar pregnancy. She reported
anamnestic data for irregular bleeding from the uterus
which was preceded by athree-month period of ame-
norrhea. Previous menstrual cycles were reported to be
regular, 5-7/28 days with ave-rage flow associated
with slight dysmenorrhea.

On bimanual gynecological examination she was found
to have uniformly enlarged uterus, about 20 gesta-
tional weeks of size, but mobile, soft and non-tender.
Ultrasonography evaluation ofthe uterus was perfor-
med with a finding of a tumorous formation centrally
positioned, which ranged 112x87mm in crossed diame-
ters. It was associated with a waxen cells appearance
(snow storm echo) and was stuffing the uterine cavity,
leaving only a thin layer of the uterine wall.

Serum bHCG was analyzed and a negative result was
obtained.

Tumor markers: Carcinoembryonic antigen (CEA),
Cancer antigen 125 (CA 125), Cancer antigen 72-4 (CA
72-4) and Cancer antigen 19-9 (CA 19-9) were within the
reference ranges. Conventional PAP smear was perfor-
med one month before and was negative for a presence
of cervical cellular atypia.

Magnetic resonance imaging (MRI) revealed a finding
of atimorous formation on the anterior wall of the
uterus with the already above mentioned dimensions.
On MRI the tumor was deforming and dislocating the
uterus.
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Fig. 1. Hematoxylin and eosm stain

Diagnostic and therapeutic dilatation and curettage of the
uterine cavity was performed and only a slight quan-
tity of material was obtained. Material was sent for
histology verification at the Institute for Radiotherapy
and Onco-logy in Skopje. The finding confirmeda re-
gular endo-metrium in secretory phase of the mens-
trual cycle.

The patient was adequately prepared for open surgery
andtumorectomy was performed. During the operation,
because of the vast tumor dimensions, the uterine ca-
vity was opened, but it was afterwards successfully
recon-structed. Surgeryand the postoperative period
were with regular course. Operative material was sent
and analyzed at the Institute for Radiotherapy and
Oncology in Skopje and the report revealed a presence
of symplastic leio-myoma of the uterus (Figure 1).
Control hysterosalpingography was planned just to check
the uterine cavity after its reconstruction three months
following the operation, but in the meanwhile sponta-
neous pregnancy occurred. Unfortunately this pregnancy
finished as early missed abortion in the eighth ges-
tational week and instrumental revision was perfor-
med. Five months later thepatient got pregnant again.
The pregnancy course was regular and uncomplicated
and the patient delivered by Cesarean section in 37.5
gestational week.

Postpartum follow-upon ultrasound waswithout tumor
recurrence.

Discussion

Symplasticleiomyomas belong to a mesenchymal type
of uterine neoplasms. In different studies patients pre-
sent with different clinical features. Our patient was with
sym-ptoms of amenorrhea and a slight dysmenorrhea.
She was slightly younger thanpatients reported by
Downes et al. where their age ranged from 25 to 51
years [1].

In some cases this type of myomaisclassified as myo-
metrial dysplasia (atypical myometrial hyperplasia). Most
often symplastic leiomyomas are managed with mini-
ma-Ily invasive surgical techniques. Dependent on ce-
llular features, symplastic leiomyoma raise the ques-
tion of postoperative recurrence and a possibility of
distant metastases [4,5]. Since ourpatient was young
and wanted to preserve fertility, conservative surgical
treatment with myomectomy was performed.

In the follow-up period the patient got pregnant twice
and her second pregnancy finished successfully in
term, at 37.5 g.w.It suggested that symplasticmyoma
in our ca-se had no negative impact on the patient’s
fertility. The studies published on postoperative mana-
gement and fo-llow-up of patients after myomectomy
have concluded that the behavior of thistype of tumors is
still not clear [6].

For more precise diagnostics immunohistochemical
straining methods are being used. p16, p53, Ki 67, Des-
minexpre-ssion and Calponin hl are usually used [7].
In cases where there is an overexpression of pl16, p53
and Ki 67, and a reduced expression of Calponin h1 and
Desmin, leiomyosarcoma should be considered [7-9].
Diagnostic process in cases of symplasticmyoma may
be very hard, if the clinician takes into consideration
only the ultrasound finding. Enlarged uterus and irregular
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ute-rine bleeding after a period of amenorrhea in this
case were misleading in the direction of molar preg-
nancy. Additional investigations may help much in
reaching the right diagnosis and planning the adequate
therapy.

Conclusion

Symplastic leiomyomas are characterized with high
mi-totic activity, bizarre cells, nuclear atypia, but the
tumor is benign and should be well-differentiated from
leio-myosarcoma. Proper evaluation of the operative
material should be done and careful postoperative
follow-ups are mandatory. In cases with finished rep-
roduction, total hysterectomy should be considered.

Conflict of interest statement. None declared.
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Abstract

Introduction. The Internet has enabled an easy me-
thod to search through the vast majority of publica-
tions and has improved the impact of scholarly jour-
nals. However, it can also pose threats to the quality of
published articles. New publishers and journals have
emerged so-called open-access potential, possible, or
probable predatory publishers and journals, and so-
called hijacked journals. It was our aim to increase
awareness and warn scholars, especially young re-
searchers, how to recognize these journals and how to
avoid submission of their papers to these journals.
Methods. Review and critical analysis of the relevant
published literature, Internet sources and personal
experience, thoughts, and observations of the authors.
Results. The web blog of Jeffrey Beall, University of
Colorado, was greatly consulted. Jeffrey Beall is a Den-
ver academic librarian who regularly maintains two
lists: the first one, of potential, possible, or probable
predatory publishers and the second one, of potential,
possible, or probable predatory standalone journals.
Aspects related to this topic presented by other authors
have been discussed as well.

Conclusion. Academics should bear in mind how to
differentiate between trustworthy and reliable journals
and predatory ones, considering: publication ethics, peer-
review process, international academic standards, in-
dexing and abstracting, preservation in digital reposito-
ries, metrics, sustainability, etc.

Keywords: predatory publishers, standalone journals,
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Ancrpakr

Bosen. IHTEpHETOT OBO3MOXKM JIECEH METOJ 3a Ipe-
OapyBame OrpoMeH Opoj IyOJHMKAIlMH U TO 3roJIeMH
BIIMjaHUETO Ha HAYYHHUTE clucaHuja. MerfyToa, TOj
HCTO TaKa MPETCTaByBa M 3aKaHa 3a KBATUTETOT Ha 00ja-
BeHuTe TpynoBu. Ce TojaBHja HOBU HM3I1aBa4d M CITH-
caHMja, T.H. IOTECHIIMjaJTHU, MOKHHU WM BEPOjaTHH H3-
JaBaYl M CIIUCAHUja-TPaOJIMBIK CO OTBOPEH MPHUCTAI
W T.H. KUTHamupaHu cnucanwja. Llenta Ha TpymoT
Oemre ga ce MOAMIHE CBECHOCTA M Jia ce MpeaynpenaT
HAYYHUIIUTE, & OCOOCHO MJIAJMTE MCTPAKYBAYH, KAKO
Jla TH TIpero3HaaT OBHE CITMCaHMja M KaKo Ja nu30er-
HyBaaT Ja TH IOJHECYBaaT CBOUTE TPYIOBH BO BAKBH
CIUCaHuja.

Metoau. Ilpernen u KpUTHYKA aHAIU3a HA PEIEBaHT-
HaTa o0jaBeHa JmTeparypa, HTepHeT n3Bopu Ha UHPOP-
Mali 1 JIMYHO HUCKYCTBO, pa3sMHCITyBamba U NOIJICAU
Ha aBTOPHTE HA TPYHOT.

Pesynararun. HajMHOry TO KOHCYJITHpaBMe OJIOTOT Ha
[ledppu ben on YuuBepsuteroT Bo Komapamo. Toj e
oubnunortexap Bo JleHBepckaTa akajeMcKa OHOIMoTeKa
U Ha CBOjOT OJIOT PEJOBHO T JOIOJHYBA IBETE JIHCTH:
IpBaTa 3a MOTEHIMjaJIHU, MOKHU WM BEpOjaTHU U3-
JaBaun-rpaOiIMBIH, U BTOPATa 32 MOTCHIINjaJTHHA, MOX-
HU WIA BEPOjaTHU I'paOiMBH M KUJHAIIMPAHU CITHCA-
HHUja CO OTBOPEH mpuctamn. Bo TpyaoT ce nmpercraBeHu
M CTAaBOBUTEC Ha JAPYI'M aBTOPH BO BpPCKa CO OBaa
npoOJemMaTHka.

3akayuok. Hayunurnure Tpeba na mpaBar pasimuka
Merly ClrcaHHja KOM ce Beke aupMupaHud W Kpeau-
OWJHM W CIIMCAaHWjaTa-rpabiuBIHM, TPUTOA UMAjKH TH
Ha yM CIEIHUTE pabOTH: €THKa BO ITyOIMKYBAambeTo,
TIpOIIEC Ha PELCH3UPAhe Ha TPYHAOBUTE, HHTCPHAIIMOHA-
HU aKaJEMCKH CTaHIapay, UHIECKCUPAKHE U BKIyYyBahe
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Potential, possible, or probable predatory open-access publishers and journals

BO 0a3u Ha noaaTronu, 3a4yByBarbEe BO JUT'MTAJIHU PEIO-
3UTOPUYMU, METPUKA, OAPKIIMBOCT, UTH.

Kiay4yHu 360poBuU: 131aBaun-rpaOIuBIH, CITMUCAHH]ja-
rpabIMBIM, KHIHATUPAHH CIIUCAHU]a, OTBOPCH
npucTan

Introduction

Over the past several years there has been a debate in
academic circles on the issue of how to recognize
potential, possible, or probable open-access predatory
scholarly publishers and how to avoid publishing in so-
called hijacked journals.

Researchers, scholars, doctors and academic staff need
to publish the results of their work and make them
accessible to their colleagues and to the public. Also,
academics tend to publish as many papers as possible
in order to be promoted within their academic insti-
tutions. At this point, they have to cope with the issue
of how to choose a relevant, reliable, true, peer-review
journal, indexed in a reputable scientific database and
then submit their manuscripts for publication. Since
the emergence of these potential, possible, or probable
open-access predatory publishers and journals this task
has become even more daunting for scholars. Online
hackers and cybercriminals have built fake or coun-
terfeit websites for journals that actually mimic repu-
table journals.

Background: In 2008 Jeffrey Beall, an academic librarian
and researcher at the University of Colorado, Denver,
U.S.A. had received a large number of e-messages
inviting him to submit articles to journals he was not
familiar with. He then started extensive research on
open-access publishers and coined the term "predatory
scholarly open-access publishers". Such publishers use a

business model where authors have to pay in order to
publish their articles. In the Chronicle of Higher
Education from 2012 Beall gives his definition of
predatory open-access publishing: "Predatory open-
access publishers are those that unprofessionally
exploit the gold open-access model for their own
profit. That is to say, they operate as scholarly vanity
presses and publish articles in exchange for the author
fee. They are characterized by a various level of
deception and lack of transparency in their operations.
The open-access publishing model seems like a recipe
for abuse: The more articles a publisher publishes, the
more money it makes" [1].

The aim of this paper is to give authors guidelines on
how to recognize hijacked journals and to avoid coopera-
tion with potential, possible, or probable predatory
open-access publishers; that is, to raise awareness of
dishonest publishing practices.

Methods

To accomplish the set aim, we have used information
from the relevant published literature and registered web-
sites available to the public, as well as our personal ex-
perience, thoughts, and observations.

First of all, we have consulted the blog platform and web-
site of Jeffrey Beall (See: https://scholarlyoa.com) [2].
We have also consulted the list compiled and updated
by Dr. Mehrdad Jalalian, a physician, journalist, book
publisher and publication ethics researcher, who
considers himself the world’s leading researcher on the
topics of hijacked journals (See: http:/Aww. mehrdadjalalian.
com/index.php/updates-of-hijacked-journals) [3].

To further illustrate the topic, we present the charac-
teristics of predatory publishers and hijacked journals
(Box 1).

Box 1. Characteristics of Predatory Publishers and Hijacked Journals

Large fees for articles revealed only after papers are submitted
Aggressively campaigning for academics to submit articles or serve on editorial boards
Listing academics as members of editorial boards without their permission

Appointing fake academics to editorial boards

Mimicking the name or web site style of more established journals

Improper use of ISSNs
Fake or non-existent impact factors

Accepting articles quickly with little or no peer review or quality control
Journals are not listed in standard periodical directories (such as Urlich’s Periodicals Directory)

Results
Potential, possible, or probable predatory publishers

Predatory publishers use spam email to invite authors
to publish their manuscripts, usually indicating large
fees after papers are submitted. In fact, predatory
publishing uses the open-access publishing business
model, where it is very easy to set up an open-access

publishing website. These websites can be created by
almost anyone who has some knowledge of how to
design them [4,5]. They charge publication fees to
authors without providing the editorial and publishing
services associated with legitimate journals. Sometimes
they even negotiate a lower fee, when a potential author
would comment on excessive fees. They indulge in
very unethical and unscholarly practices just to collect
money for publication. These publishers do not respect
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any of the policies and guidelines given by the Council of
Science Editors [6], International Association of Scien-
tific, Technical & Medical Publishers (STM) Code of
Conduct [7], or Committee on Publication Editors
(COPE) [8]. Instead, to promote, preserve and make
the published material available, these publishers
exploit the author-pays model for their own profit.
They also call academics to serve on the editorial
boards in order to present an impression that it is a
respectable journal. They have little or no peer review
in most cases. Some claim to assess submission within
72 hours and digitally publish them upon acceptance
and receipt of the fee. “If the peer-review process
were only that simple!”’-says Robert Bartholomew in
his paper [9, 10]. Many of them have no digital
preservation and they can disappear at any time, which
will result in the loss of content.

Declan Butler, in his excellent paper on the explosion
of open-access publishing [11], offers a checklist to
identify reputable publishers. He warns authors to per-
form due diligence before they submit their manuscripts
to a journal. He advises authors to: check whether the
publisher has verifiable contact information, check
whether editorial board list includes recognized
experts with full affiliations, check whether the journal
prominently displays its policy for author fees, be
cautious when receiving e-mail invitations to submit to
journals or to become an editorial board member, etc.
Beall has created Beall’s List of potential, possible, or
predatory scholarly open-access publishers (See:
https://scholarlyoa.com/publishers/) [12] and he upda-
tes it regularly. He published his first list of predatory
publishers in 2010 and in 2012 he posted his criteria
for determining and evaluating publishers (See: https://
scholarlyoa.com/2012/11/30/criteria-for-determining-
predatory-open-access-publishers-2nd-edition) [13].
Here is one example of a medical publisher with some
problems, which has been recently presented by Beall
on his site [14]. It is InnoVison Health Media, which is
a Minnesota-based publisher of six online medical jour-
nals. Beall has investigated this publisher and disco-
vered that there were many editorial problems, including
late issues, poor editing practices, etc. as well as ques-
tionable editorial boards. Therefore, Beall recommends
that researchers consider publishing their papers in
higher-quality journals than in InnoVision’s offerings.
Potential, possible, or probable predatory open-access
publishers have no transparency in publishing operations,
provide insufficient information or hide information
about author fees, falsely claim to have their content
indexed in legitimate abstracting and indexing servi-
ces, operate based in a Western country chiefly for the
purpose of functioning as a vanity press for scholars in
a developing country, copy "authors guidelines" from
other publishers, do not use ISSN numbers, DOI num-
bers or use them improperly, and so forth.

Potential, possible, or probable predatory scholarly
open-access journals (standalone journals)

These standalone journals do not have an official pub-
lisher behind their work. They act essentially alone,
that is to say, on behalf of one or several individuals.
Those who publish in predatory journals are, for the
most part, young and inexperienced researchers from
developing countries [15]. We believe that economic
and sociocultural conditions in these developing coun-
tries have contributed to the differences found in
authorship between predatory and nonpredatory jour-
nals [16]. These new journals are actually competing for
authors and their money and offer little in return [17].
Jeffrey Beall has also created a list of questionable, scho-
larly open-access standalone journals (See: https://
scholarlyoa. com/individual-journals/) [18].

For example, one of the journals on his list is
American Journal of Advances in Medical Science
(ARNACA) [19]. If you visit this website, you will
discover that the chief editor, associate editor, and
managing editor are from India, and all the members
of the Editorial Board are from Asian countries.
Furthermore, all the reviewers are from India, yet the
journal title is "American Journal of Advances in
Medical Science".

Hijacked journals

Hijacked journals are those that try to defraud aca-
demics and researchers by using the name and repu-
tation of the original journals. They usually send e-
mails to attract their victims who are from certain
countries (usually low and middle-income countries).
The journal falsely claims to have an impact factor and
to be included in reputable databases. It lacks peer-
review, or the corresponding author is asked to suggest
reviewers, who are subsequently used later by the pub-
lisher. Hijacked journals are usually not listed in stan-
dard periodical directories or are not cataloged in
library databases.

The number of hijacked journals has rapidly increased
over the past several years. People included in this
process have managed to cheat professors and Ph.D.
scholars who are in urgent need of publishing their
articles in journals that are found on the Web of
Science Journal Citation Reports. Hijackers create a
journal website and attract authors by indicating an
impact factor of the journal, which means that it is a
Thomson Reuters indexed journal, and by conducting
the peer review process in just a couple of weeks.
Also, many require considerable manuscript proce-
ssing charges for authors. Such journals are considered
to be primarily interested in making quick money and
paying little or no attention to peer review [16].

A study by Jalalian and Mahboobi has shown that
many of the fake journals have started to imitate the
features of respectable scientific journals, and not only
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some relatively young journals but also such with a
long tradition [20]. They even mimic the name of the
journals. Among these journals are Wulfenia Journal,
Jokull Journal, or Sylwan.

Authors can be easily deceived when they receive an
invitation to submit their manuscript to journals whose

title or logo closely resembles a highly respected pub-
lication [17].

Here is one example: The real Wulfenia journal may be
found on the following website http:/mwww.landesmuseum.
ktn.gv.at/210226w_DE.htm?seite=15 [21] where there
is a warning on the other website where the hijacked
Woulfenia Journal is found (Box 2).

Box 2. Warning at the genuine Wulfenia journal regarding websites of the hijacked Wulfenia Journal [21]

The real Wulfenia journal website:

http://www.landesmuseum.ktn.gv.at/210226w_DE.htm?seite=15
Warning about the other website where the hijacked Wulfenia Journal is found:

Warning!

The websites
www.wulfeniajournal.at
www.wulfeniajournal.com
www.multidisciplinarywulfenia.org

are not the official websites of the journal “Wulfenia: Mitteilungen des KéarntnerBotanikzentrums”
published by the Regional Museum of Carinthia. These websites criminally usurp the identity of the
official journal. They fraudulently use false information, a false editorial board, and false publication
requirements to encourage authors to submit articles and to transfer page fees to a bank account in

Yerevan (Armenia).

The list of hijacked journals created by Jeffrey Beall
can be seen at https://scholarlyoa.com/other-pages/
hijacked-journals/ [22]. He updates it regularly.

There is also another list created by Dr. Mehrdad
Jalalian, journalist, and researcher, who is particularly
concerned with the issue of hijacked journals [23]. His
hijacked journal list can be found and consulted from
the following website: http:/Mww.mehrdadjalalian.com/
index.php/list-of-hijacked-journals-and-fake-publishers/
30-hiajcked-journal-list-2014-first-edition-june-2014 [24].
We have to emphasize the fact that this issue of hi-
jacked journals is a great threat for medical sciences,
that is, for clinical practice and health policy making.
Many of the articles published in these journals will
appear in the search results when retrieving literature
and will be a source of new medical hypotheses that
can be used to attack the reliability and validity of future
clinical research [25-27].

Mehdi Dadkhah and Giorgio Bianciardi [28] in their pa-
per discuss the possible ranking of predatory journals.
First, they present criteria for detection of predatory
journals, which include: editorial members’ credentials,
review process, and publishing, announcements, Open
Access policies and publication charges. Further in
their paper they present their predatory ranking metric
entitled "predatory rate", based on the noted criteria.

Discussion

Open-access is a noble concept by which research is
freely accessible to scholars and the public. It has
brought substantial changes to higher education. Many
open-access journals are legitimate and contribute to
scientific knowledge, but recently a significant number
of untrustworthy journals has appeared [9,29].

New terms have been coined: predatory publishers and
predatory journals referring to fraudulent publication
practices. In the literature much has been lately written
on predatory journals, but not on hijacked journals
[5,16, 30-33]. The intention of those who have dealt
with the issue has been to raise awareness among
scholars how to recognize and avoid submission of
manuscripts to potential, possible, or probable preda-
tory journals and hijacked journals.

This study has purposely been presented in biomedical
journals published in Macedonia since we belong to
this academic community. It is an imperative of the
editorial board of the journals to inform scholars about
this new threat on the publishing scene. Academics
involved in faculty and staff promotion processes
should warn and advise young scholars where to sub-
mit their papers for publication and the tenure and
promotion review committees should be prepared to
conduct a serious assessment of articles published in
standalone or hijacked journals. Unethical scientists
earn tenure and promotion at the expense of the honest
[34]. The higher education sector has to employ aca-
demic rigor so as to maintain quality and integrity
within publishing practice. Academics have to be more
skilled in their own digital skills that will help them to
identify fraud on the Internet and "low credibility",
counterfeit, and predatory journals [35,36].

Scientists must be able to recognize publishing fraud.
Although there is no real clue to the problem, sugges-
tions have been offered how to combat predatory
publishers and journals. There is an ongoing debate
over the use of black- and white-lists of journals, as well
as over the use of metrics, being identified as a
problematic factor and needs further elaboration in
some other study [29].


http://www.landesmuseum.ktn.gv.at/210226w_DE.htm?seite=15
http://www.wulfeniajournal.at/
http://www.wulfeniajournal.com/
http://www.multidisciplinarywulfenia.org/
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"A blacklist is easier to compile and maintain than a
white list and by its nature contains more updated
information than a white-list could. | often hear
criticisms of my lists. Some believe that the predatory
publishing problem is really a small problem, and my
highlighting the problem is making it appear bigger
than it really is. Others claim that we really need to
give these predatory publishers a larger opportunity to
succeed, that it is not fair to attack people from poor
countries...."-said Jeffrey Beall in Learned Publishing
[4,11,37].

Open-access associations such as Open Access Scholarly
Publishers Association (OASPA) and Directory of
Open Access Journals (DOAJ) should have a set of
criteria to which publishers and journals must comply
with in order to be considered trustworthy. In fact,
OASPA was founded in 2008 after facing the cha-
llenges of OA journals. DOAJ is continually working
to strengthen the journal approval process and it has
already tightened up its inclusion criteria, with the
purpose of serving as a white-list, as opposed to
Beall’s black-list. Also, regarding medical publishers
and journals, the World Association of Medical
Editors (WAME) has collaborated with the Committee
on Publication Ethics (COPE), DOAJ and OASPA and
has developed Principles of Transparency and Best
Practice in Scholarly Publishing. Editors of peer-
reviewed medical journals should adhere to these
principles [38,39].

Beall said that he engaged himself in this topic partly
by his sense of duty, as an academic librarian, to
evaluate online resources and to help patrons to
"recognize scholarly publishing scams and avoid them",
and partly by the "private and very positive feedback"
he receives from researchers and librarians [11]. Thus,
academics may consult Beall’s weblog and check the
credibility of the listed journals. They cannot solely
rely on his list, but should make their own evaluations
as well.

Some criticize Beall’s work or wonder whether it is
fair to classify these publishers as "predatory" [40-42]
stating that Beall is acting as prosecutor, judge and
jury on who is predatory and who is not. Some say that
it is an open question whether it is fair to classify these
publishers and journals as "predatory” [43]. However,
many state that Beall’s list is widely read and con-
sulted by librarians and researchers, and they applaud
his efforts to reveal shady publishing practices. Some
publishers, for example, the Academic Research Publi-
shing Agency publish journals that cover very broad
subject areas. It is difficult to image how a single
journal of this publisher, International Journal of Re-
search and Reviews in Applied Sciences [44] can vali-
date papers from such a wide range of scientific fields
(computer science, mathematics, economics, applied
physics, nuclear engineering, chemistry, and many
more) [43].

We are absolutely confident that scholars should avoid
publishing their papers in hijacked journals; academics
should refuse membership on Editorial Boards of such
journals and they should not accept reviewing any pa-
pers submitted for publication in hijacked journals.
The question on whether to accept the already
published papers in these hijacked journals during the
tenure and promotion processes is still under debate,
since not all authors are informed about the existence
and identification of these journals. Some authors
suggest that already-published papers in the hijacked
journals deserve a second chance, that is, these papers
can be published in other legitimate journals and
cannot be considered as plagiarized papers [31].

The situation is slightly different with the potential,
possible, or probable open-access publishers and/or jour-
nals. These categories contain different sub-groups that
are very roughly categorized in the Beall’s list [41].
There is a real possibility that publishers and journals
from poor, underdeveloped and developing countries
be unfairly compared with those from developed

Box 3. Items to be checked or questions to be answered prior to making decision where to submit

the manuscript for publication

the exact title of the journal
names of the editors

its place of publication and journal’s business address

contact information
publication fees
sustainability
indexing databases
ISSN number

statement of publishing ethics, COPE membership

impact factor in the Thomson Reuters list

the quality of the already published papers, evidence of peer review

preservation that is depositing the digital content with a trusted, financially secure library

(for example many publishers deposit their digital contents in the British Library)

have leading scholars in the field you are interested in, have already published articles in those journals

consult black- and white-lists of journals

think critically and don’t do anything to compromise your career

resist the temptation to publish quickly

share information about fraudulent practices on scholarly social networks




80

Potential, possible, or probable predatory open-access publishers and journals

countries. It means that high criteria from highly
developed countries are also applied for developing
countries creating comparison bias [45,46]. Therefore,
recommendations given for hijacked journals cannot be
entirely applied to predatory publishers and/or jour-
nals. It is crucial to raise awareness among scholars for
their existence and to increase efforts for their recog-
nition and identification as well as to advise the editorial
board to improve their quality and to follow the
principles of international publishing standards.

In our opinion, everyone should check the following
items or look for answers to some questions prior to
making his/her decision where to submit the ma-
nuscript for publication (Box 3).

Further studies are necessary in order to cover other
aspects of potential, possible, or probable predatory
publishers and journals, including the used metrics and
financial issues.

Recently, at the meeting of the Annual Assembly of
the Macedonian Association of Medical Editors (MAME),
held on 13 April 2016, special attention was given to
"Critical analysis of publishing in journals with Open
Access"”, emphasizing the journals which should not
be considered for submitting papers to them. At the
MAME website (See: www.mame.mKk) [47] separate
links are available to approach "Potential, possible, or
probable predatory open access publishers", "Potential,
possible, or probable predatory open access journals”,
"Hijacked journals" and "Wrong metrics for journals”.
Predatory publishers and journals were recognized as
the most serious problem and threat. It was proposed
to inform the Faculty of Medicine and the "Ss Cyril and
Methodius" University in Skopje and other universities in
R. Macedonia to adjust the procedure and criteria for
election in academic educational and scientific titles so
as not to recognize the papers published in journals by
publishers whose names can be found in Beall's list
[12]. The warning was also directed to hijacked jour-
nals that are kidnapped by another publisher to earn
huge sums illegally.

Since the issue on predatory publishers and hijacked
journals is certainly targeting medical scholars, we
decided to publish this paper in a number of
Macedonian biomedical journals in order to warn not
only young scholars, but also all medical professionals
and academic institutions on the threat of being falsely
attracted to publish their manuscripts in illegitimate
journals.

Conflict of interest statement. None declared.
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YIIATCTBO 3A IIPUJABA HA TPY1 O COPABOTHMLIUTE HA MMII

"Makenoncku menaunmHcku npersen'(MMII) e crpydno cnmcaHme Ha MakeoOHCKOTO JIEKapCKO
APYIITBO, TPBEHCTBEHO HAMEHETO Ha JIeKapuTe Off OMIITA MPaKTUKa, CIEeUjaTuCTUTE Off OfJICTHITE
MEIUIMHCKY MUCHUILUIMHA ¥ UCTPakKyBauuTe BO obOJlacTa Ha 0a3WYHUTE MEUIIMHCKYU U IPYTU CPOJTHU
HAyKHU.

CnucaHueTo ru uMa cieiHuBe pyOpHUKH U KaTErOpuy Ha TPYAOBU:

N3BopHHu TpynOBH

CoonmryBama 3a KJIMHMYKHI U JJA00PATOPHCKH HCKYCTBA

IIpuka3n Ha cxy4yan

Op npakTHKa 3a NpakTHKA

EnykaTusan cratun

Bapnae (mmcma on penmakmujaTa, ONMINTECTBEHAa XPOHMKA, NPUKA3W HAa KHUTH, W3BELITAW Off
KOHT'PECH, CHMIIO3UYMU U IPYTH CTPYYHU cOOuMpH, pyopukara ,,Bo cekaBame,, u Jip).

SV AW

W3BopHuTE TpyaoBUM MMaaT Oeje3u Ha HAyYHH TPYAOBH, AOAEKA TPYAOBUTE KaTErOpU3MpPaHU BO
pyopukute 2-5 numaat 6ee3u Ha CTPYYHH TPY/IOBH.

Bo MMII ce o6jaByBaat TpynoBu Ha wieHoBuTe Ha MJIJ] mnm Ha 4YJIeHOBM HA APYTU CTPYUYHU
3ApYyKeHnja. ABTOPUTE c€ OATOBOPHM 32 MOUYMTYBAHETO Ha €THMYKWUTE Hauyesla IpH MEIUIUHCKHUTE
UCTpaXXyBawa, 4 U3HECEHUTE CTaBOBH, U3BEICHU O] aHANM3aTa Ha COICTBEHHUTE PEe3yNTaTH, HE ce
HY>KHO ¥ cTaBOBHU Ha Pemakumjata Ha MMIT.

PenaknujaTa ru ucnpaka pakoNMCHTE Ha CTPYYHa peleH3Hja; peneH3eHToT (ure) u Pemaknujara ja
ompefienyBaaT AeUHUTABHATA KaTeropu3alyja Ha PaKOMUCOT KOj € mpudaTeH 3a mNeyaTeme.
PepakuujaTa ro 3agpyBa npaBoOTO paKOMKUCUTE f1a TU MeYaTH CIIOPEN] PeleH3UPAHUOT MIPUOPUTET.
YnarcrBoto 3a copaborHunure Ha MMII e Bo cormacHoct co BaHkyBepckuTe mpaBuia 3a
n3eiHaYeHN Oapama 3a pakoNUCUTE KOM ce MpaKaaT 10 OMOMEIMIMHCKUTE CIIUCaHUja.

1. TEKCT HA PAKOIILCOT
Cure pakonmcy ce ucnpakaar Bo eJIeKTPOHCKa (popMa Ha eJeKTpOHCKaTa aapeca (e-mamr) Ha MJI-

MMII, co fBOeH mpopef U HajMHOTY 28 pefoBU Ha cTpaHula. TpyaoT ce MOAHEeCyBa Ha aHTJIUCKH
jasuk natuHu4yeH ¢GoHT Times New Roman ronemuHa 12 u ancTpakT Ha MakKeIOHCKH ja3uk. JleBo,
rope ¥ o1y Tpeba fa ce ocTaBU ClI00OHA MapruHa Off HajMasKy 3 cM, a IecHO of 2,5 cM.. Pegauor
Opoj Ha CTpaHMUIUTE ce MUIIYBa BO JECHUOT TOPEH aroJ.

Pakonmcor Ha TpymoT Tpeba fa € MpUAPYKEH CO MUCMO Ha MPBUOT aBTOP, CO M3jaBa ieKa MCTUOT
TEKCT He € BeKe 00jaBeH MM MOAHeceH/npudaTeH 3a NedaTewe BO APYro CHUCAHUE WU CTPyYHA
nyOJauKanyja 1 co MOTBpJia IeKa PaKOIUCOT € MpeTrJefilaH U Of00pEeH Of] CUTe KOaBTOPHU, OJTHOCHO CO
NpHUApY>KHa AeKJIapanyja 3a €BeHTyaleH KOH(IUKT Ha HHTEPECH CO HEKO] Off aBTOPHTE.

HacnoBnara crpana Tpeba 1a ©Ma: HAcJlOB Ha MaKeJOHCKU M aHTIIMCKH, UMHHba U NMPE3UMUIbAa Ha
ABTOPUTE, KaAKO U MHCTUTYUHUUTE HA KOU UM HpI/IHaf‘aaT, NMHUBbaTa Ha aBTOPUTE U HACJIOBOT Ha
ycTaHOBaTa ce MOBP3yBaaT CO aparcky OpPOjKU; aBTOP 3a KOPECIOHACNHja CO CUTe AeTaiau (Tel. e-
Mam1); KaTeroprja Ha TPYIOT; KPAaTOK HACIOB (0 65 KapaKTepH 3aelHO CO MPa3HHUOT IPOCTOP);
Kako W MH(pOpMaIyja 3a TPUIOHECOT 3a TPYAOT Ha CEKOj KoaBTOp (Wjcja, mu3ajH, coOMpame Ha
MOAATOIH, CTATUCTUCTUIKA 00pabOTKa, MUAIITYBamke Ha TPYAOT).

HacnoBor Tpe6a KOHIIM3HO fla ja u3pa3u cogpxkuHara Ha TpygoT. Ce nmpenopadyBa fa ce n30erHyBa
ynoTpe0a Ha KpaTeHKHU BO HACIOBOT.



HN3BopHNTE TPYAOBH U COOMUTYBAKHATA I'O UMAAT CIEIHUOB (hOpPMaJIEH PElOCie/l: HaclIOBHA CTpaHa,
M3BaJIOK Ha MaKEJOHCKU ja3uK (BOBEJ, METOMH, PE3YJITATH, 3aKIYIOK) CO KIIYIHU 300pOBH, N3BAJJOK
Ha MAaKe[OHCKM ja3UK CO KJIY4YHH 300pOBH, BOBEM, MaTepHjal U METOJHU, PE3yJTaTH, JUCKyCHja U
3aKITy4YOIH, JUTepaTypa U npmiosn (Tabenn, rpaduiy U CIVKW) U JETESHIN 3a TMPUIO3UTE BO efleH

daj.

IIpuka3nTe Ha caywyam TpeOa Ja coppzKaT BOBeEJ, [E€TajJeH INpPUKa3 Ha CIydajoT, AUCKycHja co
3aKJIy4OK U JIUTEpaTypa co NPUIo3u.

MN3BagoKoT HAa MaKeNOHCKH ja3uk Tpeba 1a copp:xu HajMHOry 250 300poBH 1 Ja Oujie CTPyKTypUupaH
CO cuTe OUTHU YMHUTEIN M3HECEHU BO TPYAOT: BOBEN CO LIeITa HA TPYAOT, METOAOT, pe3yaTaTu (co
HYMEPHWUKH TIOIaTOIY) U 3aKJIyYOIH. 3aeHO CO M3BAJOKOT, Tpeba Jja ce JJOCTaBaT ! J0 5 KIyJHH,
WHEKCHU 300pOBH.

M3BajoKOT HA AHIIIMCKH ja3MK MOpa J]a € CO COIPKMHA USHTHYHA CO COP>KMHATA Ha M3BAIOKOT Ha
MakeoHCKH ja3uk. Kiyunure 360poBum Tpeba jga ce Bo coriacHocT co MeSH (Medical Sibject
Headings) nucrtara Ha Index Medicus.

BoBenoT Tpeba ja mpeTcTaByBa KpaTOK U jaceH NpHKa3 Ha UCIUTYBAaHUOT NMPOOJIEM U LeuTe Ha
UCTPaKyBaWETO, CO HaBeyBalbe Ha €THUUYKUOT KOMHUTET OJHOCHO MHCTHTYLIMjaTa Koja ro ofo0puia
ACIUTYBakeTO (KIMHUYKA CTyAMja Koja ce paboTu crmopej NpUHOMNHATE HAa XeJCHHIIKATa
lieKJiapanyja 3a NaljieHTUTe U HUBHUTE TIPaBa).

Metoaute Tpeba fa OMjaT TOYHO Ha3HAUYEHM, 32 []a CE OBO3MOKM MOBTOPYBaHKE HA MPUKAXKAHOTO
uctpaxkyBambe. OcoGeHO € BaXHO J[la Cce TMpenu3upaar KpPUTEPUyMHUTE 3a ceJieKiuja Ha
ONICepBUpAHUTE CIly4aW, BOBEJECHUTEe MOAU(pUKAUU Ha BeKe IMO3HATUTE METONHW, KaKo U
ujeHTu(uKanyja Ha ynoTpeOeHUTE JIEKOBHU CIOpeJ] FeHEpUYHOTO HMME, JO3UTE€ U HAUYUHOT Ha
aJIMIHHCTpaLyja.

Pe3ynararure Tpeba fa ce mpuKaxkaT jacHO, IO JIOTUYeH pefociesl. Pesynrature ce n3HecyBaaT BO
cranpapgaute CU epmuuiu. Bo Tekcror Tpeba fa ce Ha3HayM ONTHMMATHOTO MECTO Kajie Ke ce
BMETHAT TabenTe U WIyCTpaINNTe, 32 1a ce n30erHe HemoTPeOHOTO MOBTOPYBAHk-€¢ HA N3HECEHUTE
nopaTony. 3HauyajHOCTa Ha pe3yJTaTuTe Tpeba jla ce 00paboTH CTATUCTUYKH, CO [ETAJlEH ONKC Ha
ynoTpeOeHUTe CTATUCTUYKU METOMIM Ha KPajoT Ha AEJOT MeiioOU.

JIuckycnjara Tpeba fa I'M HCTAaKHE WMMIUIMKAUUMUTE Of AOOWMEHWTE pEe3ylNTaTH, CIOPEAECHU CO
IOCTOJHUTE CO3HAHMUja 32 UCTIUTYBAHUOT MPOOIIEM.

3akaydomure Tpeba ga He 6umaT nogonru of 150 360poBu.
2. IIPH/IO3U

Kako npuior-fokymMeHTanyja Ha TpyOBATE NPEAJIOKEHN 3a IeYaTehe, MOXKe Jia ce JocTaBaar o 5
npusora (Tabenu, (pUrypu,/CIIuKY - WIYCTPALUN).

TadennTe ce focTaByBaaT Ha KpajoT Ha TPYAOT BO UCTHOT (paji. Cekoja Tabena Tpeba Ja uMa CBOj
HaCJIOB U pefieH Opoj KOj ja MOBP3yBa CO TEKCTOT. XOPU30HTAIHA U BEPTUKAJIHY JIMHAN Ha TabesnaTa
HE ce JJO3BOJICHU; O3HAKUTE Ha KOJIOHWTE BO TabejlaTa ce NMUIyBaaT CKPaTEHO MU CO CUMOOI, a
HUBHOTO 00jacHyBam€ ce MUIyBa Ha JHOTO Ha TabenaTa, BO BUJ Ha JIETeHAA.

MNaycrpanuure ce focraByBaaT co pefieH Opoj Kako ClIMKa BO IPHO-0ejla TEXHUKA, a CEKOoja CIIMKa
Tpeba Jja e mpupyKeHa co JiereHaa (Omnmuc).



Muxkpodgortorpadunrte Moxke f1a cogpKaT MOceOHU 03HAKU BO BHJ] Ha CTpesiku uinu cuMOomu. [Tokpaj
ONHKCOT Ha CJIMKaTa, MOpa Jia Ce HaBeJle W 3TOJIEMYBAaHETO M BUOT Ha OOEHETO HA MpenaparTor (ako
TOa BeKe He € HallPaBEHO BO CeKIMjaTa MAlliepujan u mMeitioou).

Cute o3Hakm Ha ¢ororpacpuure mMopa ja OupaT JOBOJHO TOJEMH, 32 Ja MOKE jacHO fa ce
pacmo3HaaT W TIO CMallyBalkbeTO BO TeYaTHUIATa, NMPU HUBHOTO BKIIyUyBame BO IedaTeHaTa
CTpaHUI]A Ha CIIUCAHUETO.

3. JIHNTEPATYPA

Lutupanara nurepaTtypa ce NUIlyBa Ha KPajoT HAa TPYAOT MO 3aKIYUYOIUTE, CO PeIHA OPOEBU CIIOPE]]
peEnoCIEnoT Ha HOjaBYBa}beTO Ha OUTATOT HAa TEKCTOT Ha TPYAOT CTaBCHU BO CPCAHU 3arpagu U oe3
mpocTop Mef'y HUB (aKO ce MoceoBaTeIHU Tpeba J1a ce MOBP3aHu CO IPTHYKa, Ha 1p. [3-6]).
JlutepaTyparta ce QUTUpa Ha CJICIHUOB HauMH (KpaTECHKHUTE 3a HACIOBHMTE Ha CIHMCcaHUjaTa Tpeba Jia
ce cnopef ucrata npudareru Vo Index Medicus):

a) ciuawiuja 60 cuucanue (ce HaBeAyBaaT CUTE aBTOPH, aKO T'M MMa JI0 4 WJIM TIOMAJIKY; aKO TH UMa
noBeKe of] 4 ce HaBeJyBaaT NMpBUTe 3 aBTOpH U ce AoAasa: u cop.) Neglia JP Meadows AT, Robison LL
et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.
0) 3aeoHu4Ku asiiop

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

B) 0e3 asiuop - anoHnMHo. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8).

r) Uoznasje 60 KHUza uau Monozpaduja

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

IIpBuTe OTHEYATOLM HA TPYOBUTE UM Ce NpaKkaaT Ha aBTOPUTE 3a KOpPEeKIfja: aBTOPUTE Ce NOIKHU
KOPUTMPAHUOT OTIEYATOK Jja 1 ro Bparat Ha Pepakuujata Ha MMII Bo pok on 2 fieHa.

Ynaara 3a ucneqyaren Tpya Bo cnucannero MMII usnecysa 3.000, 00 neHapu u ce yniakaat Ha
JKHPO cMeTKaTa Ha: MaKel0HCKO JIEKAPCKO IPYIITBO

300000000211884 — Komepuujajina 6aHka

€O IeJT HAa IO3HAKA : YIIJIAaTa 32 CTy4YeH TPyA

Anpecara na Pegakuujara
Hame I'pyes 6p. 3
I'papcku sup 610k I,

1000 Ckorje,

Ten.: ++ 389 02 3162 577

Enexktponcka aapeca (E-mann): mld@unet.com.mk

N3BecryBame 3a penenzenrure 3a MMII

Bo cknag co npaBunHukoT Ha YKUM peueH3eHTUTe LITO HaBpPeMeHO U OArOBOPHO Ke ja oapabortart
peueH3ujata Ke pgobujat 0.4 6oaa KoM ce cobupaar 3a yHanpeayBawe BO aKaAeMCKATe 3Bakba.
BopoBuTe Moxar Aa ce gob6ujat n peTporpagHo npeky no6apysawe Bo MJ1[ — 3162 557.


mailto:mld@unet.com.mk

	Slide 1

