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Editorial

KINHUYKA ITPOTEOMMUMKA - HEJIM 1 IEPCIIEKTNBU

CLINICAL PROTEOMICS - AIMS AND PERSPECTIVES

Katerina Markoska’, Jelka Masin-Spasovska®, Olivera Stojceva-Taneva” and Goce Spasovski?

'PhD student, Medical Faculty, University "Ss. Cyril and Methodius" of Skopje, Macedonia, 2Department of
Nephrology, University "Ss. Cyril and Methodius", Medical Faculty, Skopje, Republic of Macedonia

Biomarkers are measurable characteristics that provide
information about normal physiological or pathogenic pro-
cesses, as wWell as about a disease progression or response to
treatment. Usually their levels differ from average levels
typical for health or a given condition. When these
characteristics are represented by a specific protein or
peptide, they are defined as proteomic biomarkers [1,2].
Proteomics has the ability to characterize an extensive set
of proteins that are present in a given specimen. One of
the aims of proteomics is to discover biomarkers of a di-
sease and therefore has potential to contribute to persona-
lized medicine [3,4].

Clinical proteomics is an interdisciplinary research field
with rapidly growing potential that applies proteomic ana-
lysis in clinical medicine and bring benefits to patients
improving current diagnostic methods. It has capacity to
bring together researchers from different fields and com-
bine findings, not only from clinical science and protein
biochemistry, but also from physical analysis of the pro-
teins and bioinformatics. Using new approaches, clinical
proteomics aims to establish noninvasive screening and
monitoring methods that would improve disease manage-
ment and patient’s health [5-7].

Nowadays, the focus in this field is to discover biomar-
kers that would enable early disease detection, prediction
of its progression and outcome as well as identifying in-
dividuals at risk of developing diseases. In addition, it is
also imperative to identify biomarkers that would be able
to predict and/or monitor patients’ response to a specific
therapy as well as to identify novel therapeutic targets [8,9].
Proteomics studies can be performed using different
sources of samples such as tissue and body fluids. Cu-
rrently many studies are addressing the biomarker speci-
ficity through a parallel analysis of tissue and biologi-
cal fluids. Clinical proteomics mostly focus on blood and
urine analysis, as they are easily accessible biological fluids.
Nevertheless, urine has been so far the most successful
target for clinical proteomics, where with recent techno-
logies assessing of thousands peptides and proteins is
possible within 60-90 min.
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Thus, urine proteome analysis becomes a routine tool in
research and towards clinical implementation [10-13].
Implementation of the findings and their clinical impact
are the main criteria for defining the success and scienti-
fic validity of this field. Despite that many proteomic
biomarkers have been identified, their clinical impact
is not always properly determined. The main reason for
this can be the lack of proper study design or subsequent
validation of the findings [14]. Hence, these issues can
be avoided setting up an appropriate study design with
clearly defined clinical questions, outcomes and purpose
of the biomarker research. Primarily, the purpose may
be prevention that aims at screening healthy individuals
and determining their need for treatment and subsequent
monitoring. One should also take into account what test
options for prevention and treatment are available and
whether the new findings show a superior diagnostic
and monitoring performance to replace them [4].
During the study, a sufficient demographic and/or clinical
data should be collected and presented, as well as in-
formation on the sampling and experimental methodo-
logy. An appropriate sample size is also important for
the statistical power of the findings, which should be
in the end tested in independent sets [2].

It is essential for the biomarker evaluation to have a
well-characterized disease and control samples. After-
wards, a screening for representative proteins and their
actual abundance should be performed, followed by
detection of those showing a difference in expression
level between the disease and control group. Furthermo-
re, additional experiments testing the specificity and
sensitivity of the selected markers are required. Finally,
those with best performance ability can be selected for
development of clinical assays [15,16].

Nowadays, majority of the available diagnostic tests at
the clinics are based on a single proteomic-based biomar-
ker with a moderate performance not fairly sufficient to
define the specific disease. Therefore it is expected that
an improved diagnostic method should be observed through
identification and validation of a clearly defined biomarker
panel, sequenced and validated in a blinded set [10,13,17].
Recent advances in urinary proteomics have enabled
to identify biomarkers not only for urogenital diseases
(chronic kidney disease, diabetic nephropathy, antineutro-
phil cytoplasmic antibody-associated vasculitis, IgA nephro-
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pathy, autosomal dominant polycystic kidney disease,
acute kidney injury, acute renal allograft rejection, pros-
tate cancer, bladder cancer), but also for other systemic
diseases and processes such as coronary artery disease,
diabetes, preeclampsia and aging. Although these biomar-
kers have potential to improve the care of patients and
have been validated in blinded studies, still none of them
have been approved by regulatory authorities so far [6,10,18].
In order to develop and use the proteomic test, discovery
and validation processes should have been already per-
formed. Finally, as they are to be routinely used and easily
performed in laboratories, their cost-effectiveness, perfor-
mance, outcomes and impact on decision-making should
be considered [4].

Applying basic proteomic discoveries and experimen-
tal approaches to clinical settings and covering all steps
from biomarker identification to clinical implementation
take time and it is highly complex and expensive process.
It is evident, that there is a need of interdisciplinary co-
llaboration and involvement of a wide variety of stake-
holders (clinicians, statisticians, health economists, repre-
sentatives of patient groups, health insurance, pharma-
ceutical companies, biobanks, and regulatory agencies)
[4,5,7,19].

Taking all together, it is reasonable to hope that the actual
goal of clinical proteomics which is to implement proteo-
mic biomarkers for improvement in medicine and pa-
tient's care can be reached in the near future.
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CO XPOHMYHA BYBPEXHA BOJECT

ASSESSMENT OF GLOMERULAR FILTRATION RATE IN CHRONIC KIDNEY DISEASE
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Olivera Stojceva-Taneva', Jelka Masin Spasovska® and Borjanka Taneva?

University Clinic of Nephrology, Skopje, University Clinic of Cardiology, Skopje, University "Ss. Cyril and
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Abstract

Chronic kidney disease (CKD) is a worldwide problem
and a new epidemic of the 20" and the 21% century. The
prevalence of CKD differs among countries and ethni-
cities. According to the level of glomerular filtration rate
(GFR) and urinary abnormalities, there are five stages of
CKOD. Clinical assessment of kidney function is central
to the practice of medicine and GFR is the best index of
it. Accurate values of GFR are needed for optimal deci-
sion making in clinical settings. An ideal tool to easily and
correctly assess GFR in everyday practice is not yet found.
GFR can be either measured, based on the clearance of
an exogenous marker which is neither secreted nor ab-
sorbed by the renal tubules, or estimated, using various
equations, mostly based on the blood creatinine level.

The gold standard for measurement of GFR is inulin
clearance, the only known ideal filtration marker, but
it is difficult for handling and is invasive; therefore, it
is not convenient for everyday practice. Measurement of
GFR can be performed using urinary or plasma clearance
of different exogenous or endogenous markers. The most
widely used endogenous marker is serum creatinine and
its urinary clearance, but it is a subject to errors due to
inaccurate time record and urinary collection. lothalama-
te is an exogenous marker, which is also used in its radio-
active form as I’ iothalamate, but its urinary clearance
has a small positive bias. lohexol is another exogenous
marker and can be used for plasma and urinary clearance,
but major limitations are complexity and expense. The uri-
nary clearance of Cr”* EDTA and Tc*™ DTPA underesti-
mate true GFR, mostly as a result of tubular reabsorption.
Estimating GFR by prediction equations is a subject of
errors, too, but more convenient and practical for every-
day use. The most widely used prediction equations are
the Cockroft&Gault formula, the original and abbreviated
MDRD formula, the CKD-EPI equation, several Cystatin-
C based equations, the CRIC study equation and many

Correspondence to: Olivera Stojceva-Taneva, University Clinic of
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others. In spite of their limitations, usage of these equations
is relevant in most clinical circumstances.

Key words: chronic kidney disease, glomerular filtration
rate, predicting equations

Amncrpakr

XponnuHara 6yopexkna 6oinect (XBB) e Hatmmpoko
pacmpocTpaseT npobJeM K NpeTcTaByBa HOBA €IH-
nemuja Ha 20-toT u 21-0T Bek. [IpeBamenmmjaTa Ha
XBb ce pasnukyBa Mefy pa3HH 3eMjU U €THUKYMH.
Crnopep, HUBOTO Ha IJIOMepyJapHaTa (puiaTpanucKa
cranka (I'®C) n ypuHapHUTE aGHOPMAITHOCTH, TIOCTO-
jar ner craguymu Ha Xbb. Knuanykara rponeHa Ha
OyOpeskHaTa (PyHKIIMja € Off KITyYyHa BasKHOCT BO Me-
AUIUHCKaTa npakThka, a [PC e Hej3uHnoT Hajaobap
nokasaten. IlorpeOHu ce Tounn BpegHoctd Ha I'OC
3a JIOHECYBame ONTUMAIHU OJTYKM BO KJIMHHUYKOTO
onKpyxKyBame. Ho, cé ymre He e mpoHajieHa neai-
Ha anaTKa 3a JiecHa U To4Ha mnporneHa Ha ['®C Bo
CeKOjiHEBHATA TIpaKca.

I'®C moxe fa ce n3mMepy WK BpP3 OCHOBA Ha KIIMPEH-
COT Ha €r30TeH MapKep KOj HUTY Ke Ce CeKpeTupa,
HUTY Ke ce ancopOrpa BO pEHATHUTE TyOyJId, WK [1a
ce OfIpeqH co MOMOIII Ha yroTpeba Ha pa3Hu (popmy-
71, HajuecTo OGa3WpaHM Ha HUBOTO Ha KpPEaTHHWH
BO KpBTa.

3nareH cranaapy 3a Mmepewe Ha ['®P e knmpencoT
Ha VHYJIVH, €IMHCTBEHUT MO3HAT UjleajeH MapKep Ha
unTpanyja, HO cemak TeXOK 3a PaKyBamke U MHBA-
3WBEH, TIOPajiv LITO HE € TIOTOfIeH 3a ynotpeba Bo ce-
KOjgHeBHaTa npakTuka. Mepemwer Ha I'PC moxe fa
ce u3Befie NIPEeKy KOPUCTEke HAa YPUHAPEH W I1a3-
Ma KJIMPEHC Ha pa3MyHM €r30T¢HN WU CHIOTCHH
MapKepH.

Hajiumpoko ynorpeOyBaH eHIOT'eH MapKep € cepyM-
CKUOT KpPEaTHHVH M HETOBUOT YPUHAPEH KIMPEHC,
HO € IIpeMEeT Ha IPEIIKN NOpagu HETOYHOTO 3a0e-
JeKyBakhe Ha BpEMETO M cOOMpamkeTo Ha ypUHATA.
JoTanamaToT € er3oreH Mapkep Koj UCTO Taka ce
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ynoTpeOyBa M BO HEroBaTa pajuoakTHUBHa (popma
Ha Jon'® joranamar, HO HETOBHOT YPHHAPEH KIIMPEHC
laBa Maja IHO3UTHBHA rpelika. JOXeKCcoloT € pyr
er3oreH Mapkep ¥ MOKe Ja ce KOPHCTHU U 3a IJIa3-
Ma U 3a ypUHapeH KINPEHC, HO MOroeM HeocTa-
TOLM Ce HETOBOTO KOMIIJIEKCHO PAaKyBakhe M BUCOKA
IleHa. YpUHAPHUOT KiaupeHc Ha Cr YEDTA u Tc*®"
DTPA ja motienyBaat Tounata ['®P, rmaBHO mopaam
TyOyJapHa pearncopiiyja.

OnpenyBameto Ha ['OC npexky npeaukTHBHYA hopMy-
71 € MCTO TaKa IPefIMET Har PellKy, HO 3aTa IakK e
MIOIIOTOIHO U IPAKTUYHO BO CEKOjHEBHATA IPAKTH-
ka. Hajuecto ynorpeOyBaHuTEe PEUKTUBHU (DOPMY-
mm ce popmyiaTta Ha Cockroft&Gault, opurnaanna-
Ta u cKpateHata dopmymna og MDRD crymujara,
CKD-EPI dopmynara, HeKonky ¢opMynu Ga3upaHu
Ha HUBOTO Ha Cystatin-C, popmymnara og CRIS-cTy-
[ujaTa ¥ MHOTY Apyru. M mokpaj HUBHUTE OrpaHu-
yyBama, ynorpedbara Ha oBue GOpMYJIH € peieBaH-
THA BO TIOr0JieM OpOj KIMHUYKH COCTOjOu.

Koryunm 360poBu: xpoHrdHa GyOpexkHa Gorect, TioMe-
pynapHa (pruaTparycKa cTanka, MpeuKTUBHI (POpMYITH

Introduction

Chronic kidney disease (CKD) is a very important prob-
lem worldwide because it is the new epidemic of the
twentieth and twenty-first centuries. A variety of risk fac-
tors are being involved in its etiology and pathophysi-
ology. Diabetic nephropathy is the leading cause of
end-stage renal disease (ESRD), but also, the problem
of poverty currently is of increasing prevalence.

The prevalence of CKD differs among countries and
ethnicities. It is of great importance for the policy ma-
kers to know the prevalence of CKD because it is asso-
ciated with high morbidity and mortality, along with the
high cost of renal replacement therapy (RRT).

Table 1. Staging of CKD according to the level of GFR

GFR GFR Terms

category  (ml/min/1.73 m2)

Gl >90 Normal or high

G2 60-89 Mildly decreased

G3a 45-59 Mildly to moderately
decreased

G3b 30-44 Moderately to
severely decreased

G4 15-29 Severely decreased

G5 <15 Kidney failure

The NKF (K-DOQI) guidelines recommend estimating
GFR and screening for albuminuria in patients with risk
factors for CKD, including diabetes, hypertension, sys-
temic illnesses, age over 60 years, and family history of
chronic kidney disease [1]. CKD is defined as presence
of kidney damage (structural or functional abnormalities

evidenced by blood, urine, or imaging studies) lasting
for >3months with or without decreased glomerular fil-
tration rate (GFR), or a GFR<60 mL/min/1.73 m’ for >3
months with or without kidney damage. Classification
of CKD severity is shown in Table 1[2].

Clinical assessment of kidney function is central to the
practice of medicine. GFR is the best index of kidney
function in both healthy individuals and in patients.
Therefore, accurate values of GFR are needed for opti-
mal decision making in many clinical settings.

The level of GFR is only one parameter by which clini-
cians evaluate kidney disease. But, also, the presence or
absence of complications, risk factors for rapid progre-
ssion and comorbid conditions and the presence of albu-
minuria are very important.

GFR and its change over time is vital to the detection of
CKD, for understanding its severity and making deci-
sions about diagnosis, prognosis and treatment.

So, how should physicians assess GFR routinely, in everyday
practice? Unfortunately, an ideal tool to easily and correc-
tly assess GFR in everyday practice has not yet been found.
How should an ideal GFR marker look like? The ideal mar-
ker for GFR determinations would appear endogenously in
the plasma at a constant rate, be freely filtered at the glo-
merulus, be neither reabsorbed nor secreted by the renal
tubule, and undergo no extrarenal elimination [3].

It is very important to assess GFR correctly. In terms
of diagnosis, it is important to know the GFR in order to
detect CKD, or to evaluate GFR for kidney donation.
If there is a change in the level of GFR, it is important to
know GFR in order to detect eventual acute deterioration
of CKD, or to detect the progression of CKD. In terms of
prognosis, it is important to know GFR in order to predict
the risk of complications, risk of cardiovascular diseases
and mortality, and also the risk of kidney failure. In terms
of treatment, the level of GFR is important to know how
to dose and monitor medications cleared by the kidney,
to determine the safety of procedures, to know when to
refer to a nephrologist or for kidney transplantation or
vascular access [4,5].

Assessment of GFR

GFR can be either measured, based on the clearance of an
exogenous marker which is neither secreted nor absor-
bed by the renal tubules, or estimated, using various
equations, based mostly on the blood creatinine level.

Measurement of GFR

The gold standard for the measurement of GFR is a uri-
nary clearance of an ideal filtration marker (a substan-
ce that is freely filtered at the glomerulus, neither reab-
sorbed, secreted, synthesized, or metabolized by the tu-
bules, and does not alter the function of the kidney).
Inulin, a 5200-D, inert, uncharged polymer of fructose,
is the only known ideal filtration marker.
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The classic clearance method for measurement of GFR
(mGFR) is that of Homer Smith: fasting conditions in
the morning, a continuous 1V infusion, multiple clearance
periods requiring repetitive blood and urine collections
over 3 h, oral water loading to stimulate diuresis, bladder
catheterization to assure complete urine collection and
careful timing of blood sampling at the midpoint of the
urine collection. However, inulin is difficult to handle
and it is invasive. This imposed a need for alternative
clearance methods and filtration markers. All other filtra-
tion markers deviate from ideal behavior, and clearance
measurements are difficult to perform. The values for
mGFR with other filtration markers usually contain an
element of error, which differentiates it from true phy-
siologic GFR. Bias generally reflects systematic diffe-
rences in renal handling, extrarenal metabolism, or assay
of the filtration marker.

There are two methods to measure GFR: urinary clearance
and plasma clearance.

Urinary clearance for measurement of GFR

This is the most direct method for measurement of GFR.
Clearance = [C(u) x V(u)]/ C(p)
C- concentration of the endogenous
or exogenous marker
Measurement of creatinine clearance (Ccr), an endoge-
nous marker is performed in virtually every clinical cen-
ter. Within a long urinary collection period - 6 to 24h, a
single blood sample is obtained either at the beginning or
end of the collection. This method is a subject to errors
mainly because of the inaccurate record of time and
complete urine collection.
Measurement of GFR with an exogenous filtration marker
requires multiple (2 to 4) 20- to 30-min. urine collections.
The clearance is computed for each urine collection pe-
riod, and the results are averaged. The advantages are
relatively short duration of time, the marker is admi-
nistered by IV bolus or bolus SC injection (slower re-
lease of the marker into the circulation and more con-
stant plasma levels) [4].

Plasma clearance for measurement of GFR

In principle, plasma clearance should be unbiased and
more precise except for markers undergoing extrarenal
elimination. GFR is calculated from plasma clearance
after a bolus IV injection of the marker. Clearance
equals the amount of the marker administered, divided
by the AUC of plasma concentration over time. The dec-
line in serum levels is a result of the immediate disappearan-
ce of the marker from the plasma into its volume of
distribution (fast component) and to renal excretion
(slow component). The major disadvantage is the length
of time (5 h) needed to determine the disappearance curve;
even longer time is needed in people with very low GFR
(8 to 10 h). Shorter time periods may lead to overestima-

tion of GFR. It is difficult to obtain repeated blood sam-
ples in people with poor vascular access. In persons who
have a large volume of distribution, such as edematous
conditions, the initial component is prolonged, leading
to an overestimation of GFR.

Nuclear imaging of nGFR

Nuclear imaging of measured GFR is performed by
counting a radioactive exogenous filtration marker over the
kidneys and bladder. It can be combined with renal ima-
ging, usually using ®™Tc-DTPA, and is useful for determi-
nation of split kidney function. Currently, magnetic reso-
nance imaging is being introduced for measurement of GFR.

Exogenous markers

lothalamate

lothalamate is commonly administered as a radioactive
iodine label, but also in its nonradioactive form. It is measu-
red by using a high-performance-liquid-chromatography
(HPLC) without impact on its filtration progaerties. In the
radioactive form-bolus SC injection of #I-lothalamate
has been widely adopted media. Urinary clearance of iotha-
lamate compared to inulin has a small positive bias, pro-
bably because of tubular secretion of iothalamate [6].

lohexol

lohexol is administered by bolus IV injection for plasma
clearance, but could be used for urinary clearance as well.
Other advantages of this method are low expense, wide
availability, stability in biologic fluids, and rare adverse
reactions when given as a small dose (5 ml of 300 mg/ml
iodine) when assayed with a sensitive HPLC assay. Its
major limitations are the complexity and expense of
the HPLC assay [4].

Other markers for measured GFR

*ICr-EDTA (chromium 51 ethylen diamine tetra acetic acid)
The urinary clearance of *'Cr-EDTA consistently under-
estimates inulin clearance by 5 to 15% in most studies,
suggesting tubular reabsorption.

®MTc DTPA

Diethylenetriaminopenta-acetic acid (DTPA), an analog
of EDTA, usually labeled with *™Tc has a short half-
life (6 h) minimal radiation exposure; it is freely filtered
at the glomerulus, has minimal tubular reabsorption and
may undergo extrarenal elimination. The major limitation
is the dissociation of *™Tc from DTPA and binding to
plasma proteins, leading to underestimation in GFR.

Magnetic resonance

The magnetic resonance imaging contrast agents, gadoli-
nium-DTPA or gadolinium-DOTA, are novel exogenous
filtration markers. These agents are widely available and
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have a low rate of allergic reactions. The systemic nephro-
genic fibrosis has diminished transiently the enthusiasm
for these agents in people with lower levels of GFR, but
because of the very low dose needed, this reaction is
highly unlikely.

Endogenous markers for measured GFR

Urea (urea clearance)

Urea is the end-product of protein catabolism. It is syn-
thesized in the liver mainly from dietary protein intake.
Its production increases with high protein diets, medi-
cations like corticosteroids and tetracyclines, or conditions
like trauma, gastrointestinal hemorrhage, infections, heart
failure, or acute Kidney injury [7]. Urea is freely filtered
at the glomerulus, 40%-50% reabsorbed at proximal and
distal tubules, thus leading to underestimation of GFR.
Volume depletion and antidiuresis increase urea reab-
sorption which leads to greater decrease in urea clearance
than in GFR. Extracellular volume expansion and diuresis
increase urea clearance more than the GFR. Urea is an
unreliable marker of kidney function.

Serum creatinine

Serum creatinine is unreliable marker of kidney function.
The same serum creatinine may present different level
of GFR in different persons with different age and body
weight. For example, a serum creatinine of 106 micromol/l
will present a GFR of 98 ml/min/1,73 m? in a young
22-year-old black man, estimated by MDRD equation,
66 ml/min/1,73 m? in a 58-year-old white man and 46
ml/min/1,73 m?in a 80-year-old white woman.

Creatinine clearance

The clearance of creatinine is calculated by the follo-
wing equation:

CrClI (ml/min)=[urine creatinine (micromol/l)x24-hour volu-
me (ml)}/[creatinine in blood (micromole/l)x24x 60 min].
Serum creatinine is produced by skeletal muscle, con-
tained in cooked meat. Therefore, older age, white race
and female gender are associated with lower Scr. Also,
amputation and vegetarian diet lead to alterations in Scr.
Creatinine is freely filtered, not reabsorbed, but 10%-15%
is secreted at the tubules and extrarenal elimination occurs
through the gastrointestinal tract.

In CKD patients, the compensatory hypertrophy of fun-
ctioning nephrons initially prevents the increase in Scr.
At greater fall in GFR, in later stages of CKD, there is a
hypersecretion of creatinine in the functional tubules
which leads to overestimation of GFR. It is well-known
that cimetidine inhibits tubular secretion of creatinine
which leads to better GFR estimation [8]. But, there are
also some limitations. The 24-h urine collection is cumber-
some, error-prone because of specimen losses and over-
collections from failing to flush the first voided sample.
The conditions that impact creatinine concentration where
its daily production is difficult to estimate include vegeta-

rian diet, malnutrition, obesity, skeletal muscle diseases,
paraplegia, quadriplegia or amputation, and pregnancy [9].
Because creatinine clearance tends to overestimate true
GFR, and urea clearance underestimates GFR, some nephro-
logists recommend averaging values of both parameters
measured at the same time, thus having a closer estimate
of kidney function in patients in stage 4 or 5 CKD [10].

Inaccuracies in creatinine measurement and variations
in assay calibration

Most of the equations for estimation of GFR based on
Scr measurement including the MDRD equation have been
undertaken using a kinetic Jaffe assay (the MDRD has
used the Beckman Astra CX3 Analyser). In addition to
known problems of calibration, creatinine assays that
use the Jaffe reaction are also known to be susceptible to
interference from non-creatinine (“pseudo") chromogens,
which may account for up to 20% of the apparent creati-
nine component of normal serum. Enzymatic creatinine
assays do not typically suffer from this interference [11].
In an attempt to improve this situation, Roche Diagnos-
tics Ltd have introduced the so-called "compensated™
Jaffe assay for measurement of serum creatinine, in which
a fixed component is automatically subtracted from each
result to account for a reaction due to non-creatinine chro-
mogens. The revised isotope dilution mass spectrometry
(ID-MS), a traceable version of the MDRD equation was
published, validated for use with methods demonstra-
ting zero or minimal bias compared to ID-MS [11].

Standardization and Calibration of Serum Creatinine Assay

Serum creatinine measurements should be standardized.
In the classic and modified Jaffé reaction, up to 20% of the
color reaction in serum or plasma in normal subjects is
due to substances other than creatinine (*non-creatinine
chromogens"). Calibration of serum creatinine assays
to adjust for this interference is not standardized across
laboratories, so that systematic differences among labo-
ratories account for most of the differences between ob-
served and expected results compared to a reference stan-
dard. The lack of standardization can also cause differen-
ces in serum creatinine measurements within laboratories
over time. Calibration should be traceable to an interna-
tional reference creatinine method. Isotope dilution mass
spectrometry (IDMS) is an appropriate method [12].

Reporting Estimated GFR

Estimated GFR should be reported automatically using
an equation based on serum creatinine following assay
calibration and patient variables. Clinical laboratories are
critical in the implementation. This recommendation does
not preclude reporting GFR estimates prior to calibration,
recognizing that GFR estimates >45 to 60 mL/min/1.73
m’ are sensitive to calibration differences.
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For all of the above, GFR levels of <60 have been de-
monstrated to be abnormal. Values from 45 to 59 are
estimated with less precision. Some individuals with an
initial abnormal GFR in this range will have a higher
estimate on the subsequent testing. Averaging of multiple
measurements will improve the precision of estimated
GFRs as it does that of measured inulin clearance [12].

Conditions where creatinine clearance underestimates GFR

Drugs which block tubule secretion of creatinine (Trime-
toporim Amiloride, Cimetidine, Spironolactone, Probenecid
Triamterene), ingestion of cooked meat and incomplete
urine volume, all of these may underestimate GFR.

Conditions where creatinine clearance overestimates GFR

Low creatinine production, as in people with constitu-
tional small muscle mass (small women, elderly, ampu-
tees), in muscle wasting disorders and malnutrition and
administering drugs or endogenous substances that in-
fluence creatinine measurement (glucose, ketones, bi-
lirubin, cephalosporins, metamizol), all may lead to
overestimation of GFR.

Other endogenous markers-Cystatin C

Cystatin C (CysC) is a protein belonging to the cysteine
protease inhibitor superfamily (gene product, generated
continuously). It is produced by nucleated cells, filtered
at the glomerulus, reabsorbed and metabolized at tubules.
Its reabsorption, metabolism and extrarenal excretion
hinder proper measurement.

Factors associated with CysC are height, weight, smoking,
diabetes, WBC, thyroid function status, corticosteroids,
inflammation (CRP level). Unlike Scr, it is not affec-
ted by muscle mass and dietary factors. Older age and
male gender may be associated with higher CysC. It is
more sensitive than Scr in detecting early reduction in
GFR, but at level < 70, Scr may be better.

Estimation of GFR using endogenous filtration
markers (prediction equations)

Prediction equations for estimation of GFR include demo-

graphic and physiologic variables affecting endogenous

substances like creatinine or CysC. Careful interpreta-

tion of the results is needed. The equations are evaluated

through measures of bias, precision and accuracy:

* Bias - mean difference between measured GFR
(mGFR) and estimated GFR (eGFR);

*  Precision - variation or spread around that mean
difference;

*  Accuracy - refers to both, bias and precision (esti-
mates with high accuracy have low bias and high
precision [13].

The Cockroft & Gault equation-the formula is based
on a study conducted in 1976 (Cockroft&Gault)
CrCl =[(140-age) x Wt(kg)] / (72 x Scr in mg/dl)
CrCl =(140-age) x 1,23 x Wt/ Scr (in micromol/l)
X 0,85 for females

The Cockroft&Gault equation is based on serum creati-
nine. The creatinine clearance varies from mGFR due to
Scr measurement errors. Recalibration of the original
assay for creatinine is not possible, and the laboratory
method used for this formula is now abandoned [7].
The Cockroft&Gault equation overestimates GFR in obe-
sity and fluid overload, the actual weight may not clearly pre-
dict muscle mass. But, despite all limitations, this equation
is useful for tracking changes in kidney function. Im-
provement is possible when using adjustment for body sur-
face area-BSA (CrCl/1.73m?)-modified Cockroft&Gault.

The MDRD Equation (Modification of diet in renal
disease study equation)

This equation was recommended by National Kidney
Foundation and since 2002 it has been in wide clinical
use. The MDRD study included 1268 subjects, non-
diabetic CKD patients. The original MDRD equation
has 6 variables:

Cer= (170 x Scr x 0.0113) ¥ x Age **"°x Surea x 2.8 x Salb®*"® x 0.762
The abbreviated MDRD equation is 4-variable:

Ccr=186*(Scr/88.4) **** x Age***
X 0,742 if female

Cer=175%(Scr/88.4) **** x Age™®** (if standardized Scr is used)

The calibration to a standardized Scr based on the gold
standard methodology is recommended [14] as it gives
more accurate eGFRs.

While Cockroft&Gault relies on weight, MDRD is ad-
justed for BSA, accounting for variations in muscle mass
with certain diseases or amputations.

MDRD outperforms Cockroft&Gault in older age, obese
patients and diabetics [15]. But, like Cockroft&Gault,

it is less accurate in early CKD, and it is biased toward
underestimating kidney function.

Cystatin C based equations
There is a lack of homogeneity in eGFR for similar CysC

levels by using different equations.
But some studies report improvement in GFR estimation [16].
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GFR is more accurate by CysC equations in populations pro-
ducing low levels of creatinine (elderly, children, trans-
plant recipients, cirrhosis). It also gives better estimate
when using both, Scr- and CysC-based equations, than
separately. Calibration of CysC assays is recommended.

Larson: GFR = 99,43 x CysC™*%
Grubb: GFR = 84,69 x CysC™® (x0,948 )
Hoek: GFR =-4,32 + 80,35 x 1/CysC

CKD-EPI cystatin and creatinine equation adjusted
for age, sex and race:

eGFR=177,6 x Scr”® x CysC?*" x age®?° x 0,80

(if female) x1,11 (if black)

CKD epidemiology collaboration (CKD-EPI) equation
The main objective for this study equation was to achieve

greater accuracy at higher GFRs compared to MDRD
[17]. The CKD-EPI equation outperforms the recommend-

Table 2. The CKD-EPI equation for estimating GFR

Serum creatinine

Race and sex pmol/l (mg/dl)

Equation

Black

Female < 62(<0.7) GFR=166x(Scr/0.7) %%2°(0.993)°
>62(>0.7) GFR=166x(Scr/0.7)12%°x(0.993)°

Male <80(<0.9) GFR=163x(Scr/0.9) **'1x(0.993)°
>80(>0.9) GFR=163x(Scr/0.9) +2%°x(0.993)°

White

Female < 62(<0.7) GFR=144x(Scr/0.7) %*2°(0.993)°
>62(>0.7) GFR=144x(Scr/0.7)+2%°%(0.993)°

Male < 80(< 0.9) GFR=141x(Scr/0.9) **'1x(0.993)*
>80(>0.9) GFR=141x(Scr/0.9) 1?%°x(0.993)*°

ded MDRD equation. It has lower bias, higher accuracy
and prediction (p<0.001), mostly in patients with eGFR >
60_ml/min/1.73 m% The CKD-EPI prevalence of CKD
was 11.5%, and the MDRD prevalence was 13.1% [18].

Chronic renal insufficiency Cohort (CRIC) study
equation

Aiming to improve estimation of GFR, new eGFR equation
was developed in the CRIC study [19]-including Scr,
CysC, age, gender and race [20].

While the CRIC estimating equation performs very well
overall, accuracy declines among certain subgroups in-
cluding older participants, women, blacks, diabetics, obese,
those with higher levels of inflammation, and those with
lower levels of kidney function. External validation is
required to determine its clinical utility.

Predicting equations

Considering all equations for kidney function estima-
tion, future studies should pursue new markers to impro-
ve accuracy of GFR estimates and explore methods to
evaluate change in GFR over time [13].

Conclusions

Estimating GFR by the most used equations (Cockroft&
Gault, MDRD, CKD-EPI or Cystatin C) is relevant and
sufficient for clinicians in most circumstances, in spite
of their limitations.

For patients where eGFR (based on serum creatinine) is
likely to be inaccurate (extremes of age and body size,
severe malnutrition or obesity, skeletal muscle disease,

paraplegia or quadriplegia, vegetarian diet), or inaccu-
rate estimates may have adverse consequences (eva-
luation for kidney donation, before administration of
prolonged courses of toxic medications), measurement
of GFR should be considered.
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HEINIPEIIO3HAEHA ITPUYNHA 3A XUIIOHATPEMUJA

THE SYNDROME OF INAPPROPRIATE SECRETION OF ANTIDIURETIC HORMONE-

UNRECOGNIZED CAUSE OF HYPONATREMIA
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Ancrpakr

XunoHaTpemyjaTa € 4ecTo eJIEKTPOIUTHO HapyIIy-
Bame MOBP3aHO CO BICOK MOPOMAWTET U MOPTAJIUTET.
XpOHMYHATA XUIIOHATPEMUja UMa HETATHBEH e(PeKT
Bp3 MO30YHOTO U KOCKEHOTO TKWBO, a MOCJICANIATE
Of] aKyTHaTa XAIIOHATpeMHja MoXKe fia OupaT caTan-
HU. Yecra nprurHa 3a XUMOHATPEMUjaTa € CHHAPOMOT
Ha HECOOJIBETHO JIaueHe Ha aHTHIUYPETCKU XOPMOH
(the syndrome of inappropriate antidiuretic hormone
secretion-SIADH), cocToj6a Koja ce KapakTepu3nupa co
AWIYIMOHA XUIIOHATPEMHja KakKo pe3yaTar o mpe-
KyMepHa ceKpelja Ha aHTUANYPETCKUOT XOPMOH.
SIADH ce cpeTHyBa BO CKJION Ha pa3iInyHU 3a007y-
Bama. MefyToa, nako BO KJIMHMYKATA MPaKca XHIo-
HaTpeMmjaTa € MHOTY UecTa, Hej3WHATa INjarHo3a €
uHcypunmenTHa, SIADH e yeTo Henpeno3HaeH U Xu-
MOHaTpeMIjaTa He € COOJIBETHO JIEKyBaHa.

Bo oBoj Tpyn e npukaxkana eTuosnorujata Ha SIADH,
AUjarHOCTUYKUOT IIPUCTAIl Kaj XUIIOHATPEMUja U TPeT-
MaHOT Ha XUTIOHATPEMUja.

Kiy4ynu 360poBu: XunoHaTpemMuja, CHHAPOM Ha
HECOOJIBETHO JIAUEHE HA AHTUAUYPETCKI XOPMOH

Abstract

Hyponatremia is the most common electrolyte disturban-
ce encountered in clinical practice, associated with sig-
nificant morbidity and mortality. Chronic hyponatremia
has negative effect on brain and bone tissue, and acute
severe hyponatremia can have fatal outcome.

Common cause of hyponatremia is the "syndrome of
inappropriate antidiuretic hormone secretion” (SIADH),
a condition characterized by dilutional hyponatremia due
to unregulated secretion of antidiuretic hormone. SIADH

Kopeciionoenyuja u peiipuniti 0o: T'oppana Ilemoscka, J3Y YHn-
BEpP3UTETCKa KIIMHUKA 32 EHIOKPHHOJIOTHja, AujabeTec M META0OIMYHI
Gomecrn, "Bommancka 17, 1000 Ckonje, P. Makenornja; Ten.: 02 31 47 252;
Email: gpemovska@hotmail.com

can be idiopathic, but most often it is encountered in
various clinical diseases. Although hyponatremia is a
common electrolyte disturbance, its diagnosis is
insufficient, SIADH is often unrecognized and hypo-
natremia is not appropriately treated.

In this article we discuss the etiology of SIADH, diagno-
sis of hyponatremia and management of hyponatremia.

Key words: hyponatremia, syndrome of inappropriate
antidiuretic hormone secretion

Bosen

XunonaTpemuja (konrieHTpanuja Ha [Na'] <135 mmol/L)
€ Haj4yecTo eJIEKTPOJIUTHO HapyIlyBamhe IOBP3aHO CO
BUCOK MOpTajuTeT U Mopouauret [1-3]. Hajuecto
HacTaHyBa KakKO pe3yJTaT of AUcOallaHC Ha BOJCHA-
Ta xoMeocrasa. Ce cpeTHyBa BO CKJIOIN Ha Pa3/INYHH
cocTojOr 1 3a00TyBamba U BO NMOTOJIEMUOT JIEN Off HUB
XUIOHATpeMujaTa ce JOJKM Ha IPeKyMepHa ceKpe-
I7ja Ha aHTHIYPeTCKHOT XOpMoH (AJTX). Mery HuB
€ U CHHIpOMOT Ha HECOOABETHO JaU€HE HA aHTHU-
IIypeTCKHOT XOpMoH (Syndrome of inappropriate sec-
retion of antidiuretic hormone SIADH) [2,4].

Mako Bo KIMHMYKAaTa IpaKkca XUIIOHATPEMHUjaTa €
MHOT'y YecTa, Hej31HaTa AujarHos3a € UHCY(pUIUEeHTHa,
SIADH e yecTo Helnpeno3HaeH U XUMoHaTpEMHUjaTa
HE € COOJIBETHO JIEKyBaHa.

PDu3n0I0LIKa peryianyja Ha BoeHaTa
xomeocrta3a u SIADH

AHTUIMYPETCKUOT XOPMOH € IJIaBeH peryiaTrop Ha
BOJICHaTa XOMeOcTa3a BO OPraHU3MOT, [iejCTByBa Ha
HUBO Ha OyOpEKHUTE COOMPHU KAaHATUYNEA MPEKY
BazonpecuH 2 peuentopute. HeroBuor egexT ce
MaHHupecTrpa NpeKy COo3/laBamke Ha KOHLEHTpUpaHa
ypHUHa U 3afiplIKa Ha BOJa BO OPraHU3MOT.

Ilocrojar nBa He3aBUCHU MEXaHW3Ma KOM ja peryiu-
paart cekpenjata Ha AJ1X, Gapoperynangja 1 OCMOT-
cka peryaanyja. bapoperynanugjara ce BKIIydyBa npu
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naj] Ha IUPKYJIATOPHUOT BOJIYMEH [5], a ocMOTcKarta
perynangja npy IpOMEHU Ha OCMOJIAJIHOCTA Ha Ij1a3-
mara. Kora ocMomnanHocra Ha miasMara € Hag 295
mOsm/kg ce ctumynmpa madere Ha AJ1X, a kora oc-
MoJIaTHOCTa € ToHmcKa of 275 mOsm/kg ce cympu-
mupa JauewmeTo Ha AJIX [6].

Bo SIADH nocroun HecooBeTHa cekpermja Ha AIIX
BO YCIIOBU Ha HHMCKa OCMOJIAJIHOCT Ha Ijia3MarTa u
IIpu HOpMaJieH IMPKyJIaTopeH BomyMmeH [7]. [lopamm
mpeKkyMepHa cekperpja Ha AJIX HacTaHyBa eKCIeCHB-
Ha 3aJ[pIIKa Ha BOJa W AUJIYLMOHA XUIIOHATPEMH]a.
SIADH peTko € uauonaTcko, IOYECTO HaCTaHyBa
BO CKJIOIT Ha pa3JIMYHA COCTOjON 1 3a60iyBama [8].
3abonyBamaTa U cOCTOjOMTE BO KOM HAjUECTO Cce
cpetHyBa SIADH ce mopieslerr BO 5 rpymnu: myJiMo-
HaJTHU 0oJiecTH (HajuecTo ITHEeBMOHM]a); TYMOPH (Haj-
YeCTO CUTHOKIIETOUEH OesiofgpobeH KapipHoM); [THC
3a0onyBarma (HajuecTo cy0apaxXHOUHO KPBABEH:C);
u npu ynorpeba Ha nekoBu. Op agekosute SIADH
HAjueCcTo ro NpPeU3BUKYBaaT THAZUNUTE, CCIIEKTHB-
HHUTE WHXUOWTOPH Ha Tpe3eMarhe Ha CEPOTOHUH, aH-
TUJICTIPECUBUTE W aHTUIICUXOTHIUTE [9-12].
ITocrapara nomynangja e U3JoKeHa Ha MOTOJIEM PH-
3WK 0/ nojaBa Ha xunoHarpemuja [13]. Toa ce momku
Ha moroJieMaTa MHIMJICHI]ja Ha TPETXOHO HaBee-
HUTe 3a00JyBamka 1 oroieMara ynorpeba Ha Jje-

KOBU Kaj oBaa nomynanyja. Mcro Taka, ce cmera fie-
Ka IpH MPOLECOT Ha cTapeekhe HACTaHyBa Hapylly-
Bame BO peryianujata Ha AIX.

Knnauyka c1Mka Ha XHIOHATpeMuja

KnuHnukaTa ciuka Ha XUIIOHATpPEMUja 3aBUCH Off
CTENIEHOT Ha XUIIOHATPEMHUja U BPEMEHCKHIOT NIEPUOJ
BO KOj Taa HacTanyBa (Tabena 1). Kaj akyrHa xuno-
HaTpeMmuja KIMHIYKUTE MaHI(ECTAluN ce TOIKAT
Ha MO30YHHOT efieM. Kora BpegHOCTUTE Ha HATPUYMOT
pammmHO ce HaManyBaat mop 125 mmol/L, moxke fa
HaCTaHe TEeHTOpHjallHa XePHHjalija Ha MO30KOT, KOM-
Mpecrja Ha MO30YHOTO CTe6JI0 U cMpTeH ucxop [14].
Ho, ako xunoHarpemujaTa HacTaHyBa IIOCTEIIEHO BO
HnepHrop Mofour of 48 yaca, MO30YHOTO TKHBO MMa
JIOBOJTHO BpEMe Jla ce aianThpa Ha XUIIOTOHATA CPEMIU-
Ha ¥ He HAacTaHyBa MO30YeH efieM. 3aroa ceKoja Xu-
HOHATpeMHja KOja HACTaHyBa BO IIEPHOJ TOKPATOK Off
24-48 gaca ce cMeTa 3a aKyTHA XUIOHATpeMuja. AJar-
TamyjaTa Ha MO30YHOTO TKUBO HACTaHyBa IPEKy IyOe-
¢ Ha OPraHCKW YECTHUYKH W KaJMyM, KOU Ce HEOll-
XOJTHU 32 HOPMAJHO (PYHKIMIOHMpAHC¢ Ha HEBPOHUTE
[15]. [Topamm Toa, XpoHMIHATA XUMIOHATPEMUjA CE MAHH-
checTrpa co HEBPOJIOMIKN MaHU(ECTAlUH, KaKO IITO
ce HaMaJieHa MeMOpHja, HaMaJleHa KOHLEHTpalyja

Taoena 1. Knuanuka ciamka Ha XUIOHaTpeMHuja

Xponnyna AKyTHa Xunonarpemuja < 24- 48 yaca
XHUIOHATPEeMHEja Jlecna Ymepena Temxka
> 48 yaca 130-135 mmol/L 125-129 mmol/L <125 mmol/L
Hapymena pamuoTexka  I'maBoOonka Hayszea Kondysuja
Hamanena memopuja Hpurabunnocr TToBpakame XanynuHanuu
Hamanena Hamanena .
. . I'maBo6omnka CoMHoJeHIyja
KOHIEHTpalUja KOHIIEHTpalja
Ocreonopo3a Hawmanena M
. yckiHu Kpamnu  KoHByn3un
MeMopuja
OcTeonopoTHYHI o dokanen
pOMEHH BO .
dpakTypu AHnopexkcuja HEBPOJIOLIKHI
pacrosoxXeHnue
necpunuT
Terapruja Kapnuopecnupatop
€H mucTpec
Arnarnja Koma

W HapylleHa pamHoTesKa [16]. Hepororikure MaHu-
(pecranyu Ha XumoHaTpeMmuja ce CyNTWIHH U YeCTO
OCTaHyBaar Helpeno3HaeHu. OCBeH Toa, XxpOHUYHATA
XUIOHATPEMHUja MMa HEraTWBEH e(peKT U Bp3 KOCKe-
HOTO TKMBO, IIPEU3BUKYBa OCTE0NOPO3a, KOja 3ae[JHO
CO HapylIeHaTa paMHOTEKa I'o 3roJieMyBa PU3KKOT Off
ocreonopoTiynn hpakTypu [17,18].

JlujarnocTHyKy npucTan Kaj xunonarpemuja u SIADH

JlujarHo3ara Ha XUIIOHaTpeMuja € KOMIIEKCHa. MHO-
ry 4eCTo OMOXEMMCKUTE aHAJIM3H U KJIIMHUYKUOT CTa-

TyC He ce KOHKITy3MBHH, a HE PETKO UCTOBPEMEHO Ce
NPUCYTHH TIOBeKe OOJIeCTH KOU NMPEKy Pa3IuniHu Me-
XaHU3MU PEIU3BUKYBaaT XUIOHATPEMHU]A.
EBanyanujaTa Ha XMIIOHaTpeMyja 3all0YHyBa CO JoKa-
>KyBambe Ha MOCTOEHE Ha BUCTHHCKA XUIIOHATPEMHja
(Cnuka 1). BuctiHCKa XUIOHAaTpeMuja € XUIIOTOHIY-
HaTa XUIIOHAaTpeMuja, OUfiejKu caMO XUTTOTOHWYHA-
Ta XUMOHATPEMHja MPEAU3BAKYBa MO30YEH E€EM.
[Mopagm Toa, HajupBo Tpeba f1a ce UCKITYUH MPHCYC-
TBO Ha XWIIEPTOHMYHA XUIOHATPEMHMja U M30TOHUY-
Ha xunonatpemuja (Tabena 2).
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Ta6ena 2. Knacndukanyja Ha XUIIOHATPEMH]ja CIOPE]] OCMOJIATHOCT Ha IIa3Ma

Ocmonannocr [Na’] Bo cepym OcmonannocT Ha Ernonormia
HA 1a3mMa (mmol/L) miazma (mOsm/kg) J

SIADH

XUNOTOHNYHA <135 Hucka< 275 Konrecrusna cpuesa ciaboct
Lupo3sa
Xunepriaukemuja

H3oronnyuna <135 Hopmanna275-295 HCGBHOXHHOHaneM.HJ a

(xmmepnpoTenHEMHja,
XUIePIIHIHIEMHA]ja)
Temika xunepriaukemuja

XunepToHn4Ha <135 Bucoka>285 CO fexupipaTanyuja

Mannrton

XUMOTOHWYHA XWIIOHATpEMHja € XUIIOHaTpeMHja co
HUCKa OCMOJIAJTHOCT Ha I1a3Mata (<275 mOsm/Kg).
OcMmomnanHOCTa Ha IuIa3MaTa Moxke JabopaTopuc-

KU Jia ce U3MEpH WK ia ce IIpecMeTa CIOpes Clef-
HaBa popMya:

Ocmonaanocit na inrazma (mosmol/kg H,0)=
2 X [cepym Na (mmol/L) + cepym K (mmol/L)] + zauxemuja (mmol/L)

M30TOHNYHA XWIIOHATpEMUja WU NICEBAOXUIIOHATPE-
MHja € 1abopaTOPUCKH apTedaKT KOJIITO HaCTaHyBa
KaKO Pe3yqTaT off NIPHCYCTBO HA MHOTY BHCOKA KOH-
HeHTpanyja Ha OfipefieHl MOJICKYNH (TellKa XHUIep-
JUNUAeMuja U napanpoTerHeMuja) Kou MHTepde-
pHpaaT co MEPEH-ETO Ha KOHIIEHTpalyjaTa Ha HaT-
puyM Bo cepyM [19,20]. XunepToHn4Ha XUIOHATpe-
MHja HacTaHyBa Kora BO IIa3MaTa ce IIPUCYTHU MO-
JIEKYJIU KOHMIITO ja MOBJIEKyBaaT BofaTa Off UHTpa-

[EeNyIapHAOT BO EKCTpaleNyIapHIOT TIPOCTOp, 3apa-
Il IIITO HAaCTaHyBa pa3pefyBame Ha cepyMoT. Toa e
cy4aj mpu xuneprivkemuja. IMeHo, pu mopact Ha
rnukemujaTa Hax 5,5 mmol/L, 3a cexkou 5,5 mmol/L
TOKaveHa IMIMKeMHUja KOHIleHTpanyjaTa Ha [Na'] ce Ha-
MaiyBa 3a 2,4 mmol/L. 3aToa ako MOCTOM XHUIIOHATpe-
MHja U XUTepITKeMuja Tpeba fa ce HampaBu KOpeK-
1Mja Ha KOHIeHTparmjata Ha [Na'] cnopen ciefHaBa
¢opmyma [21]:

Kopuzupan Na (mmol/L)=
usmepern Na (mmol/L)+2.4 x [zauxemuja (mmol/L)-5.5 mmol/L] / /5.5 mmol/L)

AKO TOCTOM XUIOTOHWYHA XUIIOHATPEMH]a, ClefieH
III/IjaFHOCTI/I‘IKI/I YEKOp € KIIMHNYKa NPOlIEHKa Ha €K-
crpaenynapanoT BonymeH (ELIB) u nponenka Ha

OCMOJIATHOCTA HA ypUHATA.
XunoTtonnyHata xunoHatpemuja criopeqi ELIB moxke
7ia Oujie XUIIEpBOJIEMITYHA, XUTTIOBOJIEMUYHA U HOPMO-

Tagena 3. Knacuukanmja Ha XUIIOHaTpeMHuja criopes ekcrpanenynaper Boaymer (ELIB)

[Na'] Bo cepym

EIIB (mmol/L) Knnanuku KapakTepucTuka ETnonormja
OprocTaTcKka XUNOTeH3Hja; 3aryba Ha TEYHOCTH IIPEKY KOXa,
. CyBH CITy3HHILY; I'''T u 6y6pesu;
zg&%‘gggzrﬂi) <135 Hamanen koxeH Typrop; IInypercka Tepanuja;
ITokauen U/Cr,; CunppoM Ha 1iepeOpaHa 3ary6a Ha COIHg;
Bucoka ypuuHa K-Ha BO CEpyM ITpumapna agpenansa cnadbocT
SIADH;
He nocrojat 3Ha1u 3a HamaseH HCAWIJI;
nnu 3ronemeH EIB; CekyHpapHa afjpeHaIHa c1abocT;
HopmoBonemuja <135 U/Cr HOpMaeH; XUMOTUPOUAHN3AM;
(ELIB HOpMaJieH) Konnenrpanyuja Ha ypudyHa K-Ha ~ XUIOHATpeMHUja IpeAU3BUKaHa Off
BO CEPYM HOpMAJIHa; ¢usmuky Hamnop;
[Na*] Bo ypuna>30 mmol/L Husoxk BHEC Ha conn;
TTonupuncuja
Enewm; Cpuesa crmabocT;
Xuneppoaemuja <135 Acnurec; Hupo3sa;

(ELIB 3rosemeH)
AHacapka

ITynmoHnanHa KoHrecTyja;

By6pexna cnabocr;
Hedporcku cungpom

Kparenku: ELIB- ekcrpanenyaapes Bonymen; U/Cr -cOOHOC Ha ypea ¥ KPEaTHHUH BO CEPYM

HCAWIJI-mecTepougay aHTUMH(PIaMaTOPHU IEKOBU
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SIADH uyecra HENIPEIIO3HacHa NMpuinHa 3a XI'II]()HEITPCMHl]'ll

BosiemuyHa (TaGerna 3). 3a pa3nuka Off XUTIOBOJIEMIY-
HaTa W XWUIEPBOJIEMUYHATA XWIOHATPEMHja Kaje
nocrou cekpenyjata Ha AJIX cTumynupaHa o HUC-
KHOT e(peKTHBEH IUpKyIaTopeH BoiyMeH, SIADH e
HOpPMOBOJIEMUYHA COCTOj0a Kage He IIOCTOU BHUC-
TUHCKM CTUMYJIYC 3a ceKpennja Ha AIX.
Knunnuku 30anu Ha excianpupan ELIB ce egemn,
acLyUTec U NUCTEHAUPAHU jyryJapHU BeHHU; 3HAIM 3a
nerenyja Ha ELIB ce HI30K KpBEH MPUTUCOK, OPTO-
cTaTCcKa XUIOTEH3M]a, HAMaJIeH TYprop Ha Koxa H Cy-
BU ciry3HUIM. MefyToa, Kora mocTou CyNnTHIHA Jie-
XUfipaTanyja, KIMHIYKaTa IpOLEeHKa Ha BOJyMEH-
CKHMOT CTaTyc MOXe jla 6une orexnarta [22]. Kora
KJIMHUYIKA HE MOKe Jia ce uchepeHnpa HOpMOBOJIe-
MHja Off JIECHA XUIIOBOJIEMHja, TOTrall pas3juKara Mo-
K€ Jla ce HalpaBW Bp3 OCHOBa Ha HEKOJIKY OmMOXxe-
MUCKHU TIapaMeTpH KaKko IITO ce KOHIEHTpalxja Ha
[Na'] Bo ypuHa, KOHIIEHTpalHja HA ypea U YpUUHA K-
Ha BO cepyM, (ppakKIioHa EKCKpelyja Ha ypruyHa K-Ha
u pakimona exckpenyja Ha [Na'] Bo ypuna [23,24].
Bo npurior Ha HOpMOBOJIEMHja O BO: KOHIIEHTpA-
mja Ha [Na'] Bo ypuna >30 mmol/L, HucKa KOHIEH-
Tpalyja Ha ypUIHA KUCEJMHA BO CEPyM M HOpMallHa
KOHIIEHTpalja Ha ypea Bo cepyM. CIIPOTHBHO Ha 0Ba,
Kaj XUIOBOJIEMUYHATA XUIIOHATPEMHHja KOHICHTpA-
umjata Ha [Na'] Bo ypuna e <30 mmol/L, koHIeH-
TpanyjaTa Ha ypea BO CEpyM € BHCOKa, a KOHIIEH-
TpalyjaTa Ha ypu4Ha K-Ha € HopManHa [23,24]. Me-
fyroa, uaTpenpeTanujaTa Ha [Na'] Bo ypuHa He € Ba-
JAIHA aKO TOCTOjaT COCTOjOM KOM TM KOMIPOMHUTH-
paat oBue pesynTaTu (ynorpeba Ha THA3AH U TyOy-
JIOMHTEPCTULICKI HE(PPUTHC).

Hcro Taka, 3a pasnuka on SIADH kaj xumoBosiemuja
rocTou lod0ap OAroBOp BO CMUCJIa Ha KOpeKIyja Ha
XUrnoHaTpemujara pu uagysuja Ha 1 go 2 marpu 0,9%
¢puznonomku pactsop [22].

OcMmomnanHOCTa Ha YpUHAaTa ja offpa3dyBa aKTUBHOC-
ta Ha AIIX. Bo HopMaHy (pU3HOIOIIKY YCIOBU PpU
XUTIOHATpEMHja, ce CylpuMupa cekperjata Ha AIIX
U ce co3faBa fwiynpaHa ypuHa. Ocmonansoct >100
mOsm/kg 3naum Bucoka AJIX akKTHBHOCT, a HHCKa
ocmoraHocT (<100 mOsm/kg) 3Haum cynpummpa-
Ha akTHBHOCT Ha AJIX.

ujarnosa na SIADH

SIADH e cocTojba Koja HacTaHyBa Kako pe3yJTaT of
IpekyMepHa akTuBHOCT Ha AJIX 1 ce KapaKTepusu-
pa co IMpeKyMepHa 3afIplllIka Ha BOjia BO OpraHu3-
MOT €O TOCIIefJOBaTEeHA IMITYIMOHA XUIIOHATPEMH]ja
U KOHLEHTpHUpaHa ypuHa. 3a Jia ce I0CTaBU AxjarHo-
3a Ha SIADH Tpeba J1a ce UCMOJIHAT 1IECT OCHOBHU
kputepuymMu. OCBEH OCHOBHM KPHTEpPHYMH, 32 -
jarno3a Ha SIADH Moxe fja ce KOpUCTaT U JOTIOTHHU-
teran kputepuymu (Tabena 4) [8].

Ta6ena 4. Kpurepnymn 3a SIADH

I'aaenu kpuiuepuymu

[Na+] Bo cepym <135 mmol/L

Xumoocmonanaa mra3ma <275 mOsm/kg
OcMonanzocT Ha ypuHa >100mOsm/kg
Hopwmosonemuja

- Hema 3Hanu 3a fexuaparanyja:

opTrocTrasa, TaXuKapuja, HaMaJeH Typrop Ha Koxka,

CYBU CITy3HHIH

- Hema 3Hanu 3a 3ajpiika Ha TEUHOCTH:

efieM, acIuTec, anacapka

[Na'] Bo ypuna >30 mmol/L nmpu HopMasieH BHEC

Ha COJH

Hewma ynotpe6a Ha THA3HIHH JHYPETUIN
HopmainHa nutyutapHa, THPOUHA, aipeHAHA U
peHanHa pyHKIHja
Houoanuiieanu Kpuiuepuymu

Ypuuna kucenuna Bo cepym <0,24 mmol/L

Ypea Bo cepym <3,6 mmol/L

dpaknyona ekckpenyja Ha Na > 1%

PdpakyoHa eKcKpenyja Ha ypea >55%

dpaknmoHa ekcpenyja Ha ypruaHa K-Ha >12%
Kopexkuyja Ha XUMoHaTpeMujaTa Ipu peCTPUKTUBEH
BHEC Ha TeYHOCTH

XunoHaTpeMujaTa He ce KOpurupa co uHgysuja Ha
0,9% ¢usnonouku pacTsop

Ellison DH, Berl T, N Engl J Med 2007; 17: 356(20): 2064-2072.
KpaTtenku: SIADH-cuHIpPOMOT Ha HECOOBETHO
Javehe Ha aHTHUYPETCKUOT XOPMOH

Mudepennujanna nujarno3a sa SIADH

HopmoBonemuyHa XunoHaTpeMuja ocseH kaj SIADH
Ce CpeTHYBA 1 Kaj APYIH COCTOjOM CO BUCOKA AKTUBHOCT
Ha AJIX, xunorupeosaTa 1 CEKyHIapHAOT XUIIOKOP-
Tuim3aM. Bo nudepennyjantaTa aujarHo3a Ha HOP-
MOBOJIEMUYHA XUITOHATPEMH]ja, criafaaT U coCTOjOon
co Hucka AJIX aKTHBHOCT, KaKo IITO CE€ TICUXOreHa-
Ta NOJUUIICHja, TUBCKAaTa XUIIOHATPEMHUja U TaKa-
HapeyeHaTa ,4aj 4 TOCT" XUIIOHaTpeMHUja.

Bupejkn mabGopaTopucknTe KapaKTepHUCTUKU Ha
SIADH, cexyHpapeH XWIMOKOPTULM3AM U XUIOTH-
pounusam ce ucTy, fujarHoszaTta Ha SIADH ce noc-
TaByBa IO MaT Ha UCKIy4yBame (Tabema 4). imeno,
KOPTH30JI0T MIMa TOHUIKO MHXUOUTOPHO JIEjCTBO BP3
cexkpermjata Ha AJ1X [25] u ja HamayBa ekcnpecu-
jaTa Ha akBanopuH 2 KaHanute [26]. ITopanu Toa,
npu fAepUIUT Ha KOPTU30JI ce 3rojIeMyBa ceKpelyja-
ta Ha AJIX [27]. JononHuTENHO, 3a ceKpelpjaTa Ha
AJIX npupoHecyBaaT Hay3eaTa U XUIOINIUKEMUjaTa,
KOH ce JIeJT Off KIMHAYKUTE MaHU(eCcTallui Ha KOPTH-
3oscku fecprut [28]. 3a pasnmka of KOPTH30JICKHOT
feprnT, camMo TeKuTe (popMHU Ha XUIOTHPONAN3AM
ce TIPOCIIeNieHu co 3rojieMeHa cekpenmja Ha AJ1X ka-
KO pe3yJTaT ol HI30K CPLEB yAapeH BoJlyMeH [28].
Hudepennupawme Ha SIADH op ncuxoreHa mno-
JUUIICHja W IMBCKA TIOTOMaHMja ce PaBd BP3 OCHO-
Ba Ha OCMOJIAJIHOCTa Ha ypuHa. OBHe fBE cOoCcTOjOn
3a pasnuka off SIADH, umaaT HuCKa aKTUBHOCT Ha
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AJIX mopagyu 1ITO UMaaT U OCMOJIATHOCT HAa ypUHA
<100mOsm/kg. [ImBckaTa mOTOMaHMja HACTaHyBa MPU
KOHCyMIUpame Ha ToneMu kKommunad miso [30]. Iu-
BOTO MMa Maja COAp>KMHA Ha HaTPUYyM, a rojiemMa
copp:kuHa Bopia. IIpy HENOBOJIHM KOHIEHTpALUK Ha
HaTpuyM OyOpes3uTe He MOXKe Jia ja eKCpeThpaaT BO-
mara. 3aTroa BHECYBAWmETO NMBO BO TOJIEMH KOJIUYH-
HHM ¥ BHECYBAmETO MAJIKy XpaHa JOBeLyBa 10 3afp-
LIKa Ha BOJA U MOCefjoBaTe/IHa XUIoHaTpemuja. Me-
XaHU3MOT Ha HaCTaHyBamEe Ha XUIIOHATPEMU]ja € CIH-
YeH M IpU McXpaHa Koja ce COCTOM caMo Off J1e6 U To-
nemn KommumaA 4aj [29,30]. IlcmxorenaTta momwmyur-
CHja HacTaHyBa NOpajiyl KOHCYMUpame OOWIHY KONMUYK-
HE Boyia, Hayy 10 smtpu mHeBHO. KapakTepucTiuna e 3a
TIANMEHTATE KOM MMaaT MICHXOTHIHN pacTpojcTsa [31].

Enen on ocHosHuTe kpurepuymu Ha SIADH e ot-
CYCTBO Ha IOJIATOK 32 KOPHUCTEHE Ha THA3UJCH ANY-
petuk. TuasupHuTe AUYpEeTHL NPEAU3BUKYBaaT 3r0-
neMeHa cekpenyja Ha AJIX u 3rojeMeHa OcCeTiIu-
BOCT Ha OyOpe>KHUTE KaHaJ4ylia Ha JIejCTBOTO Ha
AJIX [32]. bunejku THa3ugHATE AUYPETULHN CE JIEKO-
BU KOW HajMHOTY Cce KOPHCTAT BO CEKOjTHEBHATA TIPaK-
ca, Tpeba cekorami ia ce UCKIy4d XUIOHATPEMH]ja
Npefn3BUKaHa Off THa3ujieH JUypeThK. BoobmyaeHo
XUIIOHATpEeMUjaTa ce TIOBJIEKYBa 1O MPEKIH Ha Tepa-
nyjaTa co THA3WAEH AUYPETHK. 3aTOa Off MPaKTUICH
acmekT HajnoOpo € Aa ce MpeKuHe TepanujaTa co
THA3WM 1 1a ce BUM [alli XUMOHATpeMujaTa ce Ko-
purrpa. Moske 1a ce ofjpeniu 1 (ppakioHaTa ekcKpe-

Kaupenc na cro6oona 6ooa=

Kora oBoj coognoc e merfy 0,5 u 1, BHecOT Ha Tey-
HOcTHu Tpeba faa e S00 ml mreBHO, a Kora e <0,5 BHe-
COT Ha TEYHOCTH Tpeda f1a u3HecyBa 1L gHeBHO. Me-
fyTOa, PECTPUKTUBHOTO BHECYBakE¢ TEUHOCTH HE MO-
K€ CEeKOralll Jla ce PUMEHH, OCOOEHO KOTra BO Offpe-
[eH! KJIMHWYKU COCTOjOM € HEOIXOHO NpUMame
MOToJIEMH KOJUYMHM TEYHOCTH, a HE PETKO BO
KJIMHAYKaTa MpaKca He MOCTOM JOBOJTHA KOMILIHjaH-
ca co OBOj Buj| TpeTMaH, (mepmanenteH SIADH-we-
onepabuieH TymMop). Bo 0BOj KOHTEKcT, eHec cé
MoroJieM akIeHT UM Ce JlaBa Ha BamTaHuTe. Tue ce
HOBa Tpyma JIEKOBH, aHTarOHUCTH Ha Ba30MpEecHH 2
penenTopuTe KOM OBO3MOXKYBaaT elMMUHALN]ja Ha
cro6onHa Bopia [34].

Kaj ymepeno Temika xurmoHatpemuja ce IprUMeHyBa
PECTPHUKTHBHO BHECYBare TEYHOCTH WU TpenapaTH
Ha HATPUYM XJIOPHUJ 3a€IHO CO Malli O3 JUypEeTH-
1 Ha XeHJieoBa neTenka [35].

Kaj akyTHa Termka xumoHaTpeMuja ce mpuMeHyBa 3%
XUNepToHn4YeH usnonomkn pactsop (150 ml wmm 2
ml/kg Bo KOHTHHYMpaHa MHTpaBeHCKa UH(Y3Hja BO Tie-
puont ox1 20 MuH). Moske f1a ce nH(YHIIpa BO HEKOJIKY
HaBpaTu jiofieka [Na+] He ce 3romemu 3a 5 mmol/L wm
fofieka He ce Hopjevar cumiromute. I'eHepansu mpe-

Ija Ha YpUYHA K-Ha (Koja pH yrmoTpeda Ha THA3HUIA
e Hucka, cnpotusHo off SIADH kajie e Bucoka), HO
0BOj OMOXEMHCKH IIapaMeTap € NOMAJIKy IPUMEHIINB
BO pyTHHCKaTa IIpakca, Co OIJIef] Ha Toa Jieka 3a He-
TOBO OfIpeflyBae € MOTPeOHO coOnpame Ha 24-ya-
COBHA ypHHA.

TpeTmaH Ha XUIIOHATpeMHuja

SIADH Moxke fa ce TpeTupa co peCTPUKTHUBHO BHE-
CyBame TEUHOCTHU, XMIIEPTOHUYEH PacTBOP U MEIUKa-
MEHTO3Ha Teparyja (OpaJHu NpenapaTd Ha HATPUyM
xiopup 1 BanTaan ). [lokonky SIADH e npenu3Brkan
of JIeKOoBU Tpeba a ce MPEKUHE 3eMambETO Ha JIEKOT.
M360poT Ha JeKyBame 3aBHUCH Off T€KMHATA Ha KIIU-
HUYKaTa CIMKa, CTENIEHOT Ha XUIOHATpeMHja, KOM-
IUIMjaHcaTa ¥ e(puKacHOCTa Ha TPETMAHOT BO Aajie-
HU KJIMHYKY CUTYalUH.

bupejkn Bo SIADH mocrou BUIIOK Boja BO Opra-
HU3MOT, PECTPUKTUBHOTO BHECYBAE TEUHOCTH € OC-
HOBHa Tepanyja Kaj JeCHHOT CTEIEeH Ha XHUIIOHAT-
pemuja. MefyToa, 0BOj IpHCTall € COOfIBETEH TOKOJI-
Ky [IOCTOU KJIUPEHC Ha clnobofHa Bofa. Knupencor
Ha cJI000fIHA BOJIa IOCTOM KOTa COOTHOCOT Ha 30u-
PpOT Ha HATPUYM U KaJIUM BO YPHHA CO HATPUYM BO
cepyM e <1. [IOKOJIKY KIMPEHCOT €>1, peCTPUKTUBHO-
TO BHECYBamhe¢ TEUHOCTH HE € TOBOJIHO 32 KOpeKIyja
Ha XUIIOHaTpeMujaTa, Aypy 1 MoKe f1a ja Biomm [33].

(Na 60 ypuuna +K 80 ypuuua) /' Na 80 cepym

nopaku ce Kopekimjara Ha [Na+] ma 6ume 5 mmol/L Bo
npBHOT Yac, 1o 10 mmol/L Bo npBuTe 24 yaca, a motoa
1o 8 mmol/L Bo cekom Hapenuu 24 yaca, ce 0 MOCTHUT-
HyBame Ha KoHIeHTparmja Ha [Na+] ox 131 mmol/L [35].
KopexkijaTa Ha xunoHaTpemuja He Tpeba fga o6uie
noBucoka o 10 mmol/L Bo npBute 24 yaca 6upejku
arpecuBHaTa KOpeKIUja Ha XUIOHATPEMHUja MOXe Jia
Npen3BIKa OCMOTCKY IEMUETTMHI3MUPAYKY CHHAPOM
(O1C), ocobeHo Kaj XpOHWYHATA XUIIOHATPEMH]ja
[36]. OC e nepMaHEeHTHO HEBPOJIOIIKO HapyIIyBa-
K€ KOEIITO HAaCTaHyBa BO NpBUTE 24 Jaca, U ce MaHu-
checTrpa co MyTH3aM, ClIaCTUYHA KBaJJpUIape3a 1 IceB-
noOynbapHa mapanun3a. IIlpoMeHnTe BOOGHMYEHO ce
NepMaHEeHTHHU.

AKO XunoHaTpemujaTa e npegu3BuKaHa Off XUIOKOp-
TUILM3aM W XUTIOTHPOHIN3aM, XUIIOHATPEMUjaTa ce
KOpUIHpa NpH BKIIyYyBamke HA XOPMOHCKA CYIICTHTY-
IIMIOHA Tepanuja, KOPTUCKOCTEPOHJL ¥ IEBOTHPOKCHH.

3aKkay4okK
Haxko, xAnoHaTpemMujaTa € HajuecTo eJIEKTPOINTHO

HapyalyBam€ BO KIIMHAYKATA IMpaKca € 4Y€CTO HEIl-
pe€no3HacHa 1 HECOOJABETHO TpETUPAHA. XHUnoHaT-



136

SIADH uyecTa HEINIPENO3HacHa NpruvinHa 3a XIIII()H{I'I‘pC\IIIjll

peMujarta e oBp3aHa CO BUCOK MOPOHUIUTET ¥ MOpPTa-
yreT. Yecta nprynHa 3a XunoHaTpemujara € SIADH.
Tpermanot Ha SIADH 3aBucn off eTHOIOMIKUOT (hak-
TOp U CTEMEHOT Ha xunoHatpemuja. Cexkoja HaBpe-
Me Ipeno3HaeHa U COOJIBETHO JIEKyBaHa XMIOHAT-
peMnja To HaMaJyBa PU3MKOT Off HEj3NHUTE aKyTHU
U XPOHUYHU KOMIUIUKAINY.
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Ancrpakr

HampenokoT Bo pazbupameTo Ha GMoiiorujaTa Ha
MYJITHITHUOT MHUEJIOM U MPOHAOalkeTO Ha HOBHUTE
JIEKOBU 3a JIeKyBa€e Ha MHUEJIOMHU IpHAOHEcoa JI0
nogo0pyBame BO JEKYBAKETO HA OBUE IAIMEHTH.
MyATAIHUOT MAETIOM MOXKeE Jia IPEAU3BUKA MHOTY
aKyTHM KOMIUTMKAIMM KaKo IITO Ce: XUIEePBUCKO3EH
CHHJIPOM, XWIIEpKaJleMrja, KoMIIpecrja Ha ‘pOeTeH
MO30K, paHa MH(peKIHja, KOCKeHa 6orect u 6yopexk-
Ha MHCY(pUIMEHH]ja; HEKOU Off HUB ce KUBOTO3ar-
po3yBauku. JIekyBame Ha OBUE MEIUIMHCKHU YPreH-
THHU COCTOjOM 3HAYMTEIIHO 'O HaMaJIl MOPOUAUTETOT
U paHaTa CMPTHOCT Ha manueHTure. HoBure nekosy,
Thalidomide, Bortezomib u Lenalidomide, 6ea unrer-
pHpaHu BO MHAYKIMOHATA Teparnuja npes aBTOJI0THA
crem-kierouna TpaHcimanTammja (ACKT), kako u Bo
IPBOJIMHKCKA Tepanyja Kaj nocrapute nanueHTtu. [1o-
KaxkaHa € CyeprOpPHOCT Ha OBHUE MPUCTAIH BO OIHOC
Ha nofobap OArOBOp Ha Tepanujara, NPesKNBYBaHbe
0e3 0oJIeCT U, BO HEKOM CTYIUU, U IOFOOPO CEBKYII-
HO TIpeKuByBame. [1oronemMoro McKycTBO BO JI03U-
PamETO Ha JIEKOBHUTE ja HaMaJll TOKCUYHOCTA Ha OBHE
npoTtokonu. Tperara ¢asa Ha CTyAUM NOKaxa fieKa
MPOTOKONHTE KoM To copipkat Bortezomib mpep ACKT,
uMaat nofgodap MCXOf BO OHOC Ha MOCTapUTe MpO-
ToKonu. ITocTTpaHcIIaHTaOHNTe KOHCONMMAAMOHN
Tepanuy ¥ TeparuuTe Ha Of[p>KyBarkbe CO HOBUTE Jie-
KOBH M1afioa AOMOJHUTENEH OeHe(UT, 0cCOOEHO BO
OJIHOC Ha MOJOJro NpexXXuByBame 0e3 Oonect. Mmy-
HOTepamnujara e MOTEHINjaJTHO MHOTY BeTyBaUKH Te-
pamucku Mopanutet. Daratumumab e HoBO, BUCOKO-
Crenu(PUIHO, XyMaHO MOHOKJIOHAJTHO aHTUTEIIO YCMe-
peHo npotus epuHcTBeH CD38 enuron. Toa npepus-
BUKYBa CMPT Ha TYMOPCKHUTE KJIETKU MPEKy HEKOJI-
Ky UMYHOJIOIIIKY MexaHu3mu. ima qobap curypHo-
ceH Mpo(ui 1 3HaYajHa aKTHBHOCT KaKO MOHOTe-
Tepamnuja Kaj peppakTepHH U pelaliCHA MAEIIOMH.

Kopeciionoenyuja u peiipuniti 0o: Cernana CrankoBuk, J3Y YHn-
BEep3UTETCKa KIIMHKKA 32 XeMaToJormja, "Bommancka" 17, 1000 Ckormje,
P. Makenonmja; E-mail: svetlanastankovic2002@yahoo.com

Knyunu 300posu: myntumnes muenom, ACKT,
Bortezomib, Thalidomide, Daratumumab

Abstract

Improved understanding of the multiple myeloma biolo-
gy along with the discovery of novel anti-myeloma agents
has led to a better-quality treatment of these patients. Mul-
tiple myeloma can cause a variety of complications such
as hyperviscosity syndrome, hypercalcemia, spinal cord
compression, early infection, bone disease and renal im-
pairment, some of which are life-threatening. Treatment
of these urgent conditions has been demonstrated to sig-
nificantly reduce morbidity and early fatal outcome. Uti-
lization of novel agents including Thalidomide, Bortezo-
mib and Lenalidomide as part of the induction protocols
before autologous stem cell transplantation (ASCT) and
also as a front-line treatment in older patients has been
shown to be superior in comparison to previous treat-
ment strategies. The latter has been confirmed regarding
the overall treatment response, progression-free survival
and even better overall survival in some studies. Greater
experience in dosing of these medications has led to a
decrease in the toxicity of the protocols. The third pha-
se clinical study has demonstrated a better clinical out-
come when Bortezomib was used prior to ASCT. Fur-
thermore, involvement of these agents in the post-trans-
plant consolidation and maintenance treatments has been
shown to be beneficial in other aspects such as prolon-
ged progression-free survival. The immune therapy rep-
resents a potentially promising treatment modality. Da-
ratumumab is a new, specific, human monoclonal anti-
body with high affinity to a unique epitope on CD38.
It induces plasma cells death through several immuno-
logical mechanisms. It has a good safety profile and a
substantial activity as monotherapy in refractory and
relapsed myeloma.

Key words: multiple myeloma, ASCT, Bortezomib,
Thalidomide, Daratumumab
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HCKM\'BHILC Ha MYJITUIICH MUEJIOM

Bogsen

Myntunanot muenom (MM) e ManurHo 3a60myBarbe
Ha IU1a3Ma KJIETKUTE KOe ce KapaKTepHu3upa co He-
KOHTpOJIMpaHa ¥ IporpecuBHa Mponudepanyja Ha
efleH KJIOH IIa3Ma KIIeTKU. 3a00JIyBalkbeTo JOBe-
[yBa [0 IPOrpPEeCUBEH MOPOUAUTET U €BEHTYaJIHO
MOPTAJIUTET MOpajii HamMajieHa OTIOPHOCT KOH WH-
(pexn Kako U 3HAUWTENHA CKEJIETHA ECTPyKLHja
cO OOJIKM BO KOCKHTE, IATONOIIKY (PpaKkTypd U Xu-
nepkanemuja. [pyru 3Hanm Ha GoliecTa ce: aHEMU-
ja, OyopeskHa UHCY(PUIMEHIYja, HEBPOJIOIIKU KOM-
TUTMKAIUK ¥ XATIEPBUCKO3EH CHHPOM.

Kaj noBekeTo manyeHTr o MyJITHIIEH MUAEJIOM CE CO3-
[laBa MOHOKJIOHAJICH IPOTEWH T.H. ITapanpoTenH, M-
MpOTerH Wi M-KOMITOHEHTa, KOJIITO € UMYHOITIO-
OyJIVH WITN HETOB (PparMeHT, KOjJIITO TaK ja U3ryout
cBojara ¢pynkimja [1]. HopmanauTe mMyHOTrnoGymnu-
HU ce HaMaJIeHH IITO [OBEAyBa [0 CKJIOHOCT KOH
uHpekuun. [Iponudeprpannte MUEITOMCKA KIIETKA
r'O 3aMeCTyBaaT HOPMAIHHOT KOCKEH MO30K IIPEIn3-
BUKYBajKU AUC(YHKIMja HA HOPMAJIHOTO XEMaTo-
MOETCKO TKUBO U JECTPyKI{ja Ha HOpMajHaTa ap-
XATEKTypa Ha KOCKHTE LITO KINHUYKHA MOXe Ja ce
MaHu(ecThpa cO aHeMHja, HEBPOJIOMIKH CHMITOMH
U KOCKEHa pecopIiyja Koja foBefyBa fo aucys3Ha
OCTEOMNOopOo3a WM JTUTUIKN KOCKeHH ne3nn [2]. Yec-
TONaTH Ce jaByBa W XHIepKailemuja, 6yOpexHa
uHCy(UIMEeHIIYja U [eTeKTUOMIEH MOHOKIIOHAIECH
NPOTENH BO CEpyMOT Wiy ypuHaTta [3]. Man npoueHT
of nanueHTuTe co MM ce HeceKpeTUPaUuKH.

Bo MOMeHTOT Ha mocTaByBame Ha Aujarao3ara, MM
€ XeTepOoreHo 3a00JyBamke CO TEK KOJIITO 3aBUCH Off
(pakTopu Kou mpousierysaaT of caMOTO 3a00JIyBa-
e HO, W Off IOMaKNHOT (Bo3pacT, OyOpeskHa (pyHK-
I@ja, CTaiuyM Ha 3a00J1yBambeTo, XpPOMO30MCKHU ad-
HOPMAJTHOCTH ¥ JIp.). MyJITUITHAOT MHUEJIOM TIpEIn3-
BUKYBa 3HauMTeJIeH MopoupuTeT u MopTranuTeT. Ha
MM ornarfa okony 1% of cuTe MaJIUTHUTETH U OKO-
ay 13% op XeMaTOJOLIKUTE MaTUTHUTETU. [oquIii-
HO Bo CAJl u EY uma okomy 50000 HoBoamjarHoc-
TULMPaHu nanueHT a okoay 30000 nanueHTH ro-
AWIIHO YMHUpaaT Kako nociepumna og MM [4,5].

Tepaitucku iipucinaii

My.TITI/IHHI/IOT MHUEJIOM MOXKE 1a MPEAN3BUKAa MHOTY
AKyTHU KOMIIJIMKAIIMM KaKoO IITO CE: XUIIEPBUCKO3CH
CHHJIPOM, XHIIepKaJleMuja, KOMIpecHja Ha ‘pOeTeH
MO30K, paHa uH(peKIyja, KockeHa 0onecT u 6yopex-
Ha MHCY(DUIMEHI]a; HEKOU Off HUB Ce XKMBOTO3ar-
po3yBauku. JIeKyBameTO Ha OBUE MEUIIMHCKY yPreH-
THU COCTOjOM 3HAUUTEIHO IO HaMalu MoOpOuguTe-
TOT U paHaTa CMPTHOCT Ha MAalJUEHTUTE.

Jlexysarve Ha uecitivitie MEOUYUHCKU YP2ZEHIHU
cociuojou kaj iayuenitiuitie co MM

XunepBUCKO3HOCT Ha KPBTa CE jaByBa MPHU TIOCTOCHE
Ha BUCOKH BPEJHOCTU Ha CEPYMCKH MapamnpoTeuH,
ocobeHo ako e Toj of IgA umu 1gG3 tun. CumnroMu
Ha XUIEPBUCKO3HOCT Ce: 3aMaTeH BUJ, TJIaBOOOJKA,
MYKO3HHU KpBaBema U JUCIIHEA KaKO pe3yJTaT Of
cpuesa cnaboct. Tepanujata ce coctoun Bo "plasma
exchange" u 3ameHa co TeuHocTr. AKO a3made-
pe3a He € BelHalll [oCTallHa, MOXKe Jja ce HallpaBd
U BEHENyHKIFja ¥ 3aMeHa co TeyHocTu. [ToTpebHo
€ LITO € MOXKHO NTOOP30 fa ce 3alo4uHe co e(peKTu-
BEH TpeTMaH Ha OCHOBHaTa Gosect [6].
Xunepkainiemnja ce jaByBa Kaj okoiy 30% HoBOnH-
jarHOocTHIMpaHy manueHTu. CHMIITOMH Ha aKyTHa
xunepkanuemyja ce: qucynkumja Ha LIHC mrro Bo-
Y KOH KOH(y3Hja 1 KOMa, MyCKYJIHa c1aboCT, aH-
KpeaTUTHC, KOHCTUNALM]a, XKell, OJIMypHja, CKpaTy-
Bame Ha Q-T unrepsan Ha EKT', nypu u akyTHa 6yO-
peskHa uHcyunuentyja. [Ipu 6mara ¢popma Ha xu-
HnepKalleMyja co BpeTHOCTH Ha KaJluyM of 2.6 1o
2.9 mmol/l, ce mpenopauyBa pexuapaTanyja co opa-
HM Wiy U.B. TeyHocTH. I1pu cpegna u temka ¢op-
Ma Ha XUIepKaJleMuja co BPETHOCTH Ha KaAyMOT
Hag 2.9 mmol/l, ce mpenopauyBa pexugpaTanuja co
u.B. TeuHOCTH, TuypeTtuim (furosemide) 3a mpesenimja
Ha CpIEBO MOMyIITame, 1 6rucocdoHaT (Tepanuja
Ha n300p € 30JIEHPOHIYHA KHCEJIHA).
Kowmmpecnja Ha 'pbeTeH MO30K ce jaByBa Kaj 5%
nagueHT co MM. KnuHnukuTe KapakTepucTuKu Ke
3aBUCAT Off TOAa Aaly KOMIIpecujaTa € IOCIeAuLa
OJ] KOCKEHH JIe3UH W MEKOTKUBEH TYMOp, Off BU-
CHHATa Ha Jie3ujaTa Kako M Off u3pa3eHocra u 6p3u-
HaTa Ha pa3Boj Ha Terodure (HajuecTo ryGerme Ha
CEH3UTHUBUTET, HApECTe3UN, C1a00CT Ha EKCTPEMHU-
TETH, MOTEIIKOTUH CO OIEHETO, COUHKTEPHA JIHC-
¢yHukimja). Tepanujata Ha OBaa KOMIUTAKAIAja TPET-
CTaByBa MEIMIMHCKA ypreHTHOCT. Ilpn KIMHUYKO
COMHEBame 3a IIOCTOEHE Ha BaKBa KOMIUIMKaIIYja,
Tpeba fia ce aaae mo 40 Mr fekcaMeTa3oH BO TeK Ha 4
neHa u 6p30 na ce HanpaBu MRI wnu 6apem CT cken
[7]. [1pm mocToewe Ha CTPYKTypHA KOMITpECHja Ha
'POETHHOT MO30K, MOTpeOHa € YpreHTHa XUpypLIKa
fleKoMIIpecHja, OOMYHO TpOCIIeieHa cO MocTonepa-
THBHA pajmorepanyja. [Ipn mocToeme Ha MEKOTKH-
BEH TyMOp, Tepanuja Ha u300p € JIOKaJHa pajuo-
Tepanuja (HajpgolHa 3a 24 yaca), co mpernopavaHa
no3a ox HajManky 30 Gy [8].

Panata undekuyja kaj nanuesrure co MM e pesyi-
TaT off Ae(PUINUT U HA XyMOpaJieH W Ha IeNylapeH
nmynuTeT. Oxoiy 10% off maneHTuTe yMUpaaT Kako
pe3yaTat of “H(EKTUBHY IIPUYUHU BO pok off 60 fe-
Ha Of] TIOCTaByBame Ha gujarHo3ara. Ce mpenopa-
yyBa CeKOj (peOpuiIeH mamueHT Op30 Aa ce TpeTupa
CO aHTHOMOTHLM Off IMpoK cuekTap. [Ipu noremku
CHCTEMCKM MH(EKLIUN UIM HEYTPOICHUYHA cellca,
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la ce mafgaT U.B. aHTUOMOTHUIM U IO MOXKHOCT, [ia
ce m30erHyBaaT aMIHOTIIUKO3uIu [9].

Kockena 6onecr ce jaByBa kaj 80-90% marueHTH co
MM. Ilpenn3BrkyBa 60JKa, TaTOJIOWKH (PpaKTypu
CO MOXKHA KOMIIpecHja Ha ‘pOETHHOT MO30K U XUIlep-
kanemuja. CKeJeTHUTE TIPOMEHH ja KOMIPOMUTH-
paaT MOABIKHOCTA M HE3aBUCHOCTA HA IALMEHTUTE
U IO BIIOIIYBaaT KBAJIUTETOT HA KUBOTOT. PpakTy-
PH Ha TOJTUTE KOCKH Ce TPETUPAAT CO UMOOUIN3a-
1[Fja ¥ MocJefioBaTeIHa pajjuoTepanyja Koja ja mo-
noOpyBa OonkaTa 1 ro 3a0p3yBa 3a3[[paByBalkeTO Ha
¢paktyparta. [Ipenopauana fo3a e 8 Gy 3a cekoja
¢pakrypa. [Ipu noronemu TUTUYKY JIE3UN HA CKE-
JeToT, Tpebda 1a ce KOHCYJITHpa OPTOIIEeN, a Kaj Of-
PEieHN TMaLEeHTH []a ce CIPOBENIE ONlEPATUBEH TPET-
MaH co BepTeOpoIrIacTuka 1 Kudoracruka. bucdoc-
(ponarure umaat nososeH ehekT 3a KOHTpoJa Ha
KOCKeHaTa 0oJiecT Kaj mammenTute co MM, aypu e
noKaxkaH OeHe(UT ¥ Kaj NalMeHTH KOU HeMaaT KOc-
KeHa OOJIecT IpU IIOCTaByBake Ha [ujarHos3ara.
TpaemeTo Ha TepamnujaTa 3aBUCH Ofl WHAMBUYaTHU
(pakTOpH KaKko IITO Ce: MOCTUTHYBAHKE PEMHCH]a,
M3Pa3eHOCT Ha KOCKECHUTE JIe3uH, OyOpexkHaTa (pyHK-
mmja [10]. Pazymuo Gu Gmito ma ce mpeKuHe Teparwja-
Ta Kaj NaIyeHTH KOU IIOCTUTHAJIE KOMIIETHA PEMH-
cuja (KP) wnm MHOTY 00pa mapiujajiHa peMucuja
(MJTIP) ut KoWIIITO HEMAaT aKTHBHA KOCKEHa OOIecT.
IToTpeOHa e feHTaTHA KOHTPOJIA CEKOTall Ipef fAa
ce TIoYHe co M.B. bucdocoHaTHA Tepanyja 3a fa ce
Cllpeud HajTelllkaTa KOMIUIMKaIija-0CTeOHEKPO3a
Ha BIJIALATA.

By6peskHa nHCyuiieHIrja € YecTa i OTSHINjaTHO
cepro3Ha KOMIUTHKAIMja Koja ce jaByBa Kaj 20-25%
Of] MAIMEeHTUTE MPU TOCTaByBakhe Ha AMjarHo3aTa M
peuucu kaj 50% Bo Tek Ha Gonecta. Taa e pesynraT
Of] OLLITETYBaE HA PEHAIIHUTE TyOYyJIN Off JIECHUTE
CHHIIMPY Ha IMYHOTJIOOYJIMHUTE (M3JIMBHA Heppona-
THja WM "MHEIOMCKH OyOper"), HO ipyry (hakTopu
uMaaT CBOj IPUIOHEC, a TUE ce: JieXupparauyja,
XUNepKajiemMuja, IpuMeHa Ha HeppOTOKCHYHH JIEKO-
BHU, uH(pekyja. [TanueHTuTe KON MpyU MOCTaBYBakkhe
Ha JlujarHo3ara uMaar OyOpexkHa MHCY(UIEeHIIU-
ja, ©IMaaT BUCOK IIPOLIEHT HAa paHa CMpPTHOCT. 3a
ONpKyBamke Ha OyOpeskHaTa (PyHKIMja MOTPEeOHO e
MpUMam-e TeYHOCTH, HajMasKy 3 L/ieH, 3a 1ieno Bpe-
MeTpaewe Ha Oojecra W m30erHyBame Ha MOTEH-
[[UjaJTHO He(PPOTOKCUIHY JIeKOBH [11].

Xemoilepaiiucku ipoitioxoau

Ce ymmre ocraHyBa mperopakaTa jieka aCHMITOMAT-
cku muesioM (“smouldering" nimi MHAONEHTEH MUEJIOM)
He ce JieKyBa, HO Tpeba ma ce omcepsupa. [ToT-
peGHO € peloBHO KIIMHUYKO HCIefyBambe (HajuecTo
Ha CEKOHM 3 Mecell) U Mepere Ha CEpyMCKHOT U ypH-
HapeH M-mpotenH. [TOBTOpPHO UCIMTYBarhe HA KOC-
KEH MO30K ¥ PEHJITEHCKO CHUMame Ha KOCKM Tpebda

Jla ce HalpaBy Ipef] IOYEeTOK Ha Tepanyjara. XeMo-
Tepandja € MHAUIMpaHa caMoO Kaj MalUeHTH co
CHMITTOMAaTCKH MHUEJIOM Kaj KOM MMa MPHUCYCTBO Ha
ROTI (Myeloma Related Organ or Tissue Impairment)
unu CRAB (Calcium levels increased, Renal failure,
Anemia, Bone lesions).

M360poT Ha Tepammja 3aBUCH Off BO3pacTa, nepop-
MaHC CTaTyCOT, TIOCTOCHE¢ Ha KOMOPOMIUTETH, arpe-
CHBHOCT Ha 0ollecTa Kako W APYTd MPOTHOCTHYKH
¢akropu [3]. HoBopmjarHocTumpaHuTe NagueHT
co MM ce kareropusupaatT BO 2 CyNIIONyJIaliy, Haj-
YecTo Cropej, HWBHATa BO3pacT W MOTOJHOCTA 3a
HaTaMOIIIHO JieKyBamwe. ITomany nanueHTy ce Tpe-
THpaaT Co UHAYKIUOHU NPOTOKOJIU IPOCIIEAEHU CO
KOHCOJIMIanyja co Bucokofo3Ha tepanuja (BAT) u
aBTOJIOTHA CTeM KiieTouHa TpaHciuianTamyja (ACKT).
3a nmamuenTu Kom ce Heropoonu 3a BT n ACKT, ce
TIPUMEHYBA JIOITOTPajHA Teparnyja Koja BKITyIyBa KOM-
OuHaIja Off TIOBEKe JICKOBU (ANKWJIMPAYKU areHCH,
BUCOKY 1031 KOPTHKOCTEPOUY U HOBH JIEKOBH ).

A. UHOyKyuona xemoitiepaiiuja kaj iayueHiiu
neiwoooonu 3a BT u ACKT

Llenta Ha TepanujaTa € ga ce MOCTUTHE MaKCUMaJleH
M IOJITOTPAacH OiTOBOP CO MUHMMAJTHA TOKCHYIHOCT.
Kako npBonmHNCcKa Tepanmja yirre of 1960-te rogu-
Hu ce npuMenyBa MP nporokonor (Melphalan+Pred-
nisolon) xoj monro BpeMe Gellle 371aTeH CTaHAApA 3a
JekyBame Ha namuentn HenopoOHu 3a ACKT. Cyc-
lophosphamide macipotn Melphalan man ckopo upen-
TuyHU pe3yaTtaTt Bo 2 UK MRC crymim. Cenak npef-
HOCT My ce faje Ha Melphalan mopanm mogo6pa Tose-
paHIFja Kaj mocrapata nomnyianyja. [TogomnHa moyna
lla ce MpUMeHyBa MOKOMIIJIEKCHAa KOMOMHaIja off
noBeKe XeMuoTepaneBTuuy. Meryroa, egHa rojiema
MeTa-aHanu3a Ha Myeloma Triallists® Collaborative
Group oxy 1998 He nokaxasna norojaeMa e(uKacHOCT
Ha OBHME KOMOMHUPAHU POTOKOJIM BO OTHOC Ha OpaJl-
arot MP npoToxkon [12,13].

Thalidomid e egen o mpBUTE HOBOBOBEJCHN JIEKOBU
3a JlekyBamwe Ha MM. Cnara Bo rpynara Ha "MMyHO-
MOJIyJIaATOPHU JIEKOBH " CO ITOBEKE MEXaHU3MU Ha JIE]-
CTBO: aHTU-aHTUOT€HO JIEjCTBO, MHXUOUIIKja Ha TYMOP
HekpoTu3upaukuot ¢akTop (TNF) u cekpennja Ha
MHTEPIIEYKWH-2 KaKO ¥ MHYKIHja Ha anonTo3a Ha
TyMopckuTe kiaeTku. Thalidomid-or e epukacen Bo
cute a3y Ha JekyBawmbe Ha MM. Moxe fa ce Ko-
pUCTH KakKO MOHOTepanuja Wil BO KOMOMHAIja CO
crepony (JeKcaMeTa30H) WM JIPYTU XeMOTepareB-
tumy. Crypaujata Ha Rajkumar et al. 2006, ¢aza Il
[14], ro ciopenyBana Ha TD nportokonor (Thalidomide
+Dexamethason) co Dexamethason MoHOTepamnmja Kaj
MaIMEeHTH Ha cpefHa Bo3pact off 65 rof. Taa mokaka-
Jla 3HaunTeNeH OeHe(UT BO OTHOC HA OATOBOP Ha
tepanmjata (overall response CR+PR) kaj 63% Hac-



140

;1(.‘[(}'L§Hlb() Ha MYJITUIICH MUEJIOM

npotu 46% op nanuentute. [lokaxkan 6un u 6eHe-
¢uUT BO OTHOC HA BPEMETO JI0 porpecyuja Ha 6oJec-
Ta BO TD rpynara HO, ¥ rpafyc 3 HEXeMaTOJIOLIKA TOK-
CHYHOCT Kaj 67% op marueHTuTe Ha TD MpOoTOKOI.
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Ca. 1. CeBKYNHO NpeXXUBYBake HAa NALUEHTUTE BKIYUEHH
BO cTyAujaTa npukaxanu co Kaplan-Meier merona (Vincent
Rajkumar et al. JCO 2006; 24: 431-436)

CrynamjaTta Ha Ludwig et al. og 2009, mtupekTHO TH
criopenyBana TD u MP npotokomn. Kaj 298 mocrapn
NaleHTH MoKaxkana CyllepHOpeH OfrOBOp Ha Te-
panmjaTta Bo TD rpymara (68% vs. 50%) HO ciideH
progession free survival (PFS) u time to progression (TTP)
BO fBeTe rpymu. Cemak, CEBKYITHOTO IPEKNBYBAE
OO0 3HayYajHO MOHMUCKO BO TD rpymara mTo Bepo-
jaTHO ce HOJKU Ha (PAKTOT LITO OBaa MHOTY IIOC-
Tapa nomnynanyuja nanueHtn (60% Ha Bo3pacTt Mefy
70 m 79 ron.) He Guie BO cOCTOj0a fia TH TOJIEepUpaar
BrcokuTe 7031 Ha Thalidomide m Dexamethason [15].

IleT pangoMu3upanu CTyAUM Kaj MOCTapy MalUeHTH
ru ciopepysaiie MP u MPT npoTokosn Kako IpBo-
nuHKCcKa Tepanuja. CuTe nokaxkase CynepropeH Ofi-
roBop Ha Tepanmjata Bo MPT rpynara: moBucok
npoueHT Ha PR, VGPR wunu near-CR kako u PFS, a
caMo Kaj aBe [13] 6uio mpruKaskaHO 3HAYMTEIHO TO-
IONITO CEeBKYIMHO npexuByBame (OS). AHrnuckure
HCTpaKyBauM pa3BHja alTepHATUBEH MPOTOKOJ Ha
MPT so CTD (cyclophosphamide, thalidomide, dexame-
thason) (HemnBa3uBHa rpanka Ha Myeloma IX trial).
Panure pesyntatu nmokaxkaa cynepruopeH OfroBOp Off
CTD Bo ognoc Ha MP u cnmuuna ecpukacHocT co MPT.
Velcade (Bortezomibe) cnara Bo rpymara JeKOBH T.H.
mpoTeo3oMcky naxnouTopu. Kako Tapretupana te-
pamnuja, Taa IejCTBYBa MPEKY OJIOKMpame Wid 0cnady-
Bame Ha (pyHKLUjaTa Ha IPOTEO30MUTE BHATPE BO
kneTkuTe. Velcade ce kopucTn Kako MOHOTepanuja
nim Bo komOuHanmja co Melphalan u Prednisolon (VMP
npoTtokor). VMP mpoTokonoT 06MYHO ce AaBa 10
emHa ropuaa. VISTA crynmjara ro eBamympaina edek-
TOT off Teparmjata co VMP mporokomHacnpotu MP
MPOTOKOJI Kaj HOBOJIMjarHOCTUIIMPAHH MAlUEHTH CO
MM nenopo6nu 3a ACKT. Pesynrature ja noTsp-
nuja cynepuopHocTta Ha VMP Hacipotu MP Bo offHOC
Ha ofiroBop Ha Tepanmjata (CR 30% vs.4% u PR 71%

vs.35%). Cryaujara wHa Palumbo ox 2010 ru ciopepy-
Bajna edexktute og VMPT nacnporn VMP. MHayK-
nuoHaTa Tepanuja co VMPT mpocnenena co KOHTH-
HynpaHa VT Tepamnuja nokaxaja CynepaOpHOCT BO
ofiHOC Ha Tepanuja camo co VMP; 3-roqumien PFS
6mn 56% xaj VMPT-VT vs. 41% Kaj maneHTuTe Ha
VMP nportoxkodn [16].

Lenalidomide (Revlimid) cmara Bo rpymaTta uMyHO-
MOJIyJIATOPHM JIEKOBH 1 € aHanor Ha thalidomide, Ho
co pa3nuyuHu HecakaHu epekTu. HeroBata akTMBHOCT
Ce COCTOM BO MHXMOWIIMja HAa aHTMOTeHe3aTa U BO
UTOKUWHCKA MofyJanuja Ha T-kneTouyHaTa cTumy-
manuja. Bo moBeke paHJOMU3WpaHU CTYy[WH € aHa-
nm3upad edekToT Ha Lenalidomide Bo maAyKIIMOHA
Tepammja Ha MM [17]. Tonema panmoMu3upana cTyau-
ja, paza 3, (MM-020/IFM07-01), ru ciopepyBana pe-
3yATaTUTE Off Tepanuja Bo 3 rpaHKy: rpanka A (le-
nalidomide+low-dose dexamethason) koHTUHYHpaHO
JIO Tporpecuja Ha Gosecta, rpadka B (lenalidomide
+low-dose dexamethason) Bo Tek Ha 72 Hepenu, 18 nuk-
nycn, u rpanka C (MPT Bo Tek Ha 72 Henenw, 12 nuk-
aycn). Ce nokaxkano 22% HamallyBambe Ha PU3UKOT
Of1 JIeTaJIeH UCXOf| BO I'paHka A Hacupotu rpaska C;
ceBKyreH ofroBop Ha Tepanuja (ORR u PFS) mopno-
6ap Bo rpanka A HacnpoTtu rpadka C; nogobap cu-
rypHOceH npodui Bo A rpanka HacnopoTtu C. Bo
crynujata Ha Palumbo et al. og 2009, MPR mpoTokomn
(Melphalan, Prednisolon Lenalidomide), dasa I/11, ce
100K KoMIapaOuiIeH OrOBOp Ha Teparyja co HACKA
3aCTaneHoCT Ha HeXeMaTOJIOIIKY HeCAKAH! MOjaBH.
Bo EBpona cranpapisa Tepanyja 3a Naly@eHTy Hello-
noonu 3a BIIT u ACKT ocranaa nporokonure MPT
(Melphalan-Prednisolon-Thalidomide) (Fayers 2011) u
VVMP (Velcade-Melphalan-Prednisolon)(San Miguel 2008).

B. Unoykuuona itiepaiiuja iiped 8UcOKO003HA
iepaiiuja u ACKT

Ipen BOBemyBamETO HA HOBUTE JIEKOBU CTaHIApHA
tepamuja 6erme VAD npotokonor (Vincristine, Adriamy-
cin, Dexamethason). Bo crygunTte Ha Alexanian et al.
(1990), Gore et al. (1989) u Samson et al. (1989), oxro-
BOp Ha TepamnujaTa uMaio kaj 55-84% op manueH-
THTE, CO KOMIUIETHA pemuchja Kaj 8-28% [18]. Cry-
nujata Ha Cavo et al. (2005) ro cnopeayBana TD (tha-
lidomide/dexamethason) co VAD nporokodn [19]. Cur-
HU(UKAHTHO 1Of00ap oArosop nokaxan TD mpo-
TOKOJIOT, HO He M CYIIepuOpeH OAroBOp BO ha3aTa
nocT-ACKT. Cryaujata va Hovon, ¢a3a 3, ro cno-
penyBana TAD npotokosor (Thalidomide, Doxorubicin,
Dexamethason) co VAD. Bui npukaskad nogoodap of-
rOBOp Ha Tepanujara, BKIIy4yBajKi MajopeH OITOBOP
u noptonr PFS mo ACKT. Cryaujata Myeloma IX mak
ru cnopeaysana CVAD (cyclophosphamide, vincristine,
doxorubicin, dexamethason) co CTD (cyclophosphamide,
thalidomide, dexamethason) nporoko:n. [Tpenumunap-
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HHUTE pe3yJITaTh NoKaxkaje Iofodap OfiroBOp Ha Te-
pammjaTta Bo CTD KpakoT, HO cé yIITe Hema INofa-
TOIM 3a MOoOGpyBamke Bo ogHoc Ha PFS u OS [20].
CTD mpoTOKOJIOT fileHeC € HajuecTo NpPUMEeHyBaH
npoTokois Bo Benuka Bpuranuja 3atoa mTo He ja
acexTrpa MOOMIM3aIMjaTa Ha CTEM KileTKuTe. [IBe
rojemu pasza 3 cTyguu, HoKaxkaje Aeka IpOTOKOJIH-
Te co Bortezomib ce qo6pu Kako MHIYKIIMOHA Tepa-
mija ipeg ACKT. IFM rpynara cnopenyBana 4 1yk-
nycr Ha VAD co Bortezomib/Dexamethason kaj 482
MmalyeHT: Ha Bo3pacT Ao 65 rox. (Harousseau et al.).
CR wm CR/NCR 6una curanrkaHTHO opo6pa MmocT-
ACKT Bo kpakort co Bortezomib, mogo6po PFS HO
He u ogonro OS. Hekonky cryaun co Lenalidolode
u Dexamethason +/- xeMoTepanuja mokaxaie godap
oAroBOp Ha Tepanwja. Bo ucrmryBameTo Ha Rajkumar
et al. og 2005 rop., Kaj cuTe MaMEHTH OUIIA CIIPO-
BeJieHa yCIellHa MOOWIn3anuja Ha JOBOJIEH Opoj
MaTHYHH KJIETKH.

3a napykimona Tepanuja npen BT u ACKT noseke
He ce npenopadysBa VAD IpoTOKONOT Wi MOHOTEPa-
mrja co dexamethason TyKy MpOTOKOJIM KOW COfpsKAT
Oapem ezeH o HoBuTe JekoBu. Ce mpenopadyBaar
CTD, TAD (Thalidomide, Doxorubicin, Dexamethason),
Bortezomib/dexamethason u PAD (PS 341/ Bortezomib,
Doxorubicin, dexamethason). OpirykaTa Koj IPOTOKOJ
fia ce fafie, a KOjIITO HajMHOTYy OM OfiroBapas 3aBHUCH
of moBeke (hakTopu Kako: OyOpeskHa (pyHKIMja, pu-
3UK Off TPOMO03a 1 IIOCTOeUKaTa HEBPOIaTHja.
Daratumumab e xymano IgG1 kappa MOHOKIIOHAITHO
AHTHTEJNIO KOEIITO CO rojieM auHUTET ce Bp3yBa 3a
enuHcTBeH enmron Ha CD38 TpancMeMOpaHCKH I7H-
konpotewnH [21]. Tepanmjata co Daratumumab e Tapr-
eTupaHa UMyHOTepanuja HacoyeHa KOH TYMOPCKHUTE
KJIETKH CO BHCOKa eKcipecrja Ha CD38, kako mITo
ce TIa3Ma KJIETKUTe off narueaTuTe co MM. Bo tex
ce KJIMHUYKU CTYAUU BO KOU CE€ UCIUTYBa €(heKTOT
of1 oBaa Tepanuja: Daratumumab kako MOHOTepamnuja
n Daratumumab Bo komGunamnmja co Lenalidomide/
dexamethason 1 co VMP nipoTOKOIOT.

3aKkiayJoK

MyATAIUIMOT MHUEIIOM OCTaHyBa M MOHATaMy HEW3-
smednBa Oonect. MeryToa, mpuMeHaTa Ha HOBHUTE
TEPaNNCKH IPOTOKOJIM ¥ aBTOJIOTHATA CTEM KJIeTOY-
Ha TpaHCIUIaHTalMja Kako ¥ NOAOOpPYBameTO Ha
CHMIITOMATCKaTa M CyOPTHBHA Tepamnuja, JONpH-
Hecoa Jla ce oAo0pY OirOBOPOT Ha Tepanyja, ja ce
MIPOJIOJKY TIPEKUBYBAKH-ETO Oe3 GOJIECT U CEBKYITHO-
TO MPEKUBYBAK-E U, IITO € HAajBaKHO, OUTHO J1a ce
nofo6py KBaJIUTETOT HA XKMBOT Kaj OBUE MALMEHTH.

Konghauxiu na unitiepecu. He e nexnapupaH.
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OpuzuHanen wipyo

BA/IMIHOCTA HA CEHTUHEJIHUNOT ITMM®EH JA30/ KAJ NTAIIMEHTU CO
KOJOPEKTAJEH KAPIOMHOM N30/IMPAH CO YIIOTPEGA HA PAIMOAKTUBEH
KOJOUA HA Tc99m- MPOAOJI)KYBAIE HA ITMJIOT CTYAUJA

VALIDITY OF THE SENTINEL LYMPH NODE IN PATIENTS WITH COLORECTAL CANCER
ISOLATED WITH RADIOACTIVE COLLOID Tc99m-FOLLOW UP OF A PILOT STUDY

Cserosap ArToBuk', Hukona Jaukynoscku' , Curnma CrojaHoBcKH” 1 Bragumup

AHJpeeBcKn

'J3Y YHuBep3uTeTCKa KIMHUKA 34 IUTECTUBHA XUPYypruja, ‘MHCTUTYT 3a naTopu3nOI0rHja u
HyKJIeapHa MEUIMHA, “J3Y yHUBEP3UTETCKA KJIMHUKA 34 FACTPOEHTEPOXENATOJIOIH]a, Y HUBEP3UTET
,»CB. Kupun u Meronnj", Mepuuunacku gakynret, Ckormje, Penybnnka Makegonuja

Ancrpakr

Bogsen. KoopekTanHAOT KapI¥HOM € HajuYecTUOT
KapLHOM KOj C€ jaByBa BO IUTCCTUBHUOT TPAKT Kaj
nyfero. Bo mejokymnHaTa OHKOJIOTHja, KOJIOPEKTAal-
HHUOT KapIMHOM € Ha YeTBPTO MECTO KaKo IO WHIIU-
[ieHIIjaTa Ha II0jaByBambe, TaKa U 110 CMPTHOCTA, BEJI-
Halll 3371 KapIMHOMOT Ha OenuTe ApoOOBH, IPOCTa-
TaTa u fojkara. Enen of Haj3HauajHUTE (haKTOpH 32
IIPOTHO3a Kaj NallUeHTUTE CO KONOPeKTaleH Kaplu-
HoM (KPLI), 0coGeHO 5-TOgUITHOTO MPEsKUBYBaHe
€ craTycoT Ha perroHanmHuTe IMHN Kite3mn (PILK).
OTTyKa ce IeHEeITHATE IPETOpPaKy 3a CUCTEMATCKa
nuMmdpageHekToMuja npu onepanuure 3a KPLI. 3a
mpaBuIieH “'staging”, a mpucaTeHo off cuTe MeryHaPOI-
HU TIperniopaky, HajManky 12 JIXK mopa j1a 6ugat Muk-
pockorcku aHanu3upaHu. CeHTUHETHNOT JuMpeH
jazomn (CJ1J) e mpBHOT JMM(pEH ja3oIt BO KOj ce ApeHN-
pa mumMdata off TYMOPOT U co Toa npercraBysa JIK
KOja UMa HajrojieMa MOXKHOCT Jia € HOCUTEJI Ha MeTa-
crarcka Oonect. McnmryBamaTa 3a HETOBO IIPOHAora-
we kaj KPL] ce 3anmounaty of HeogaMHa 1 3a cecra He
MOCTOM KOHCEH3YC 32 METOJIOT Ha HETOBO MPOHAOla-
e HUTY 32 HETOBOTO 3Hauewe. I 1aBHa 11eJ1 Ha OBOj
TPYA € fia ce IpuKaXe MOXHOCT KaKo MOXe Jia ce
nofo6pu npoHaorameTo Ha CJIJ co ymorpeba Ha
papuoakTuBeH Konouy. CeKyHAapHU LIeJH ce Aa ce
WCIHUTa TOYHOCTA, CEH3WTHBHOCTA M CTalKaTa Ha
upeHTuukanyja Ha MeTogoT. OcoOeHO BakKHO 32
aHanmm3a e u 3HadyemeTo Ha CJIJ u HeroBaTa Kope-
nayja co ocranarure PIIXK.

Mertomun. CtynamjaTa ce u3BefilyBa Ha Y HUBEP3UTET-
cKaTa KJIMHHKA 3a AUTeCTHBHA XUPYPruja Off jaHyapH

Kopeciionoenyuja u petipuniti 0o: Cero3ap AHTOBUK, J3Y YHuBep-
3UTETCKa KIIMHPKA 3a JJUTeCTHBHA XUpYypruja, ,,Bogmancka" 17, 1000
Ckorje, P. Makenonyja; Ter.: 02 3147 235; E-mail: svetozarantovic@yahoo.com

2013 ropuHa ¥ cé ymTe Tpae. Efen ieH npey onepa-
jaTa €eHAOCKOIICKH OKOJIy TYMOPOT CE MHjeKTHpa
pammoakTHBeH Komouy co TexHumyM 99 (Sentiscint
Tc 99m Medi-radiofarma Ltd) Bo komuuuna o 4 ml
Koja ofroeapa Ha 4 mCi (Mumukupwm). BeHam moroa
Ha MHCTHTYTOT 3a maTo(pu3noIoruja co moMoII Ha
rama-kamepa (Mediso DHV nucline spirit) ce crenn
AUCTpUOyIMjaTa Ha KOJOUAOT KOjIITO OYEKYBaHO
HajBeKe ce akymyJiupa Bo npBuOT J1J, KojiTo e Buc-
TUHCKY CEHTUHE JIMM(EH ja30J1, TpaBejKu Ha TOj Ha-
YyrH JTMM(EH MaMHT BasKEH 3a BOOUYBame Ha €BEH-
TyajHa abepaHTHa ApeHaxka. Ha fieHOT Ha onepanu-
jara, HayTpo Bo 8.00 4, ce mpaBu NOBTOPHO CHIMAaH-E CO
raMa-Kamepa Koja ja IOKasKyBa JIOI[HATa TUCTpUOyIHja
Ha KOHTpacToT. ChTe NaleHTH ce ONIEpHUpPaaT co CTaH-
fapiHa XUpypIKa TEXHUKA TPaBejKN pecekIyja co CHc-
TeMmatcka muMmdazeHekTomurja. BegHan no Bafgeme Ha
NpenaparoT co Tama JieTeKTopcka conpia (Europrobe)
ce ofpeflyBa paflMoaKTUBHOCTA HA JUM(HUOT Oa3zeH
u co Toa ce nponaora suctuHckuot CJ1J Kojmro e co
HajBUCOKA PalMOaKTHUBHOCT M TOj MOCEOHO ce ucHpa-
Ka 32 1IeJI0CHA MaToXUcTonomkKa ananusa. Ha Muacru-
TYTOT 3a [IATOJNOTHja CUTE JTUM(HHU KJIe31 IIPBO Ce
TpeTtrpaar crangapaHo co XE, a noroa cute co umy-
HOXUCTOXEMHUCKH METO].

Pesynrarn. [lo cera cryaujarta orndaka 20 maumeHTH,
of xou 14 maxu u 6 3KeHH, CO cpefiHa BO3pacT Off
63,8 rogunm (42-77). JTo cera cramnkarta Ha WICHTHU-
¢ukanuja e 100%, OMHOCHO Kaj cuTe MPOLEAYPH €
npoHajaen CJ1J. Camo Kaj 4 manyeHT! ce OTKpUEHH
2 ceHTHHEITHY JTMM(HHY ja3iu, TofieKa Kaj CUTe IpyTra
no 1, unu cpegna Bpepnoct 1,2. ITpu ITX anammza uzo-
ympanu ce 16,75 (cpemHa BpeHOCT) TUM(HY ja3u
(6-29). Camo kaj 2 manmeHTa ce OTKPUEHHU JIAKHO
HeratusHu CJ1J. BpojoT Ha manueHT! co BUCTHHCKA
HeratusHu CJ1J e 7 mrro 3naun neka HeratuseH € CJ1J,
a HeraTWBHM CE W OCTaHaTHTe JMM(HH ja3mi. Bkym-
HUOT OpOj ManueHTH co BUCTUHCKY no3utnBeH CJ1J
e 11, mro 3uaun CJIJ e nOo3UTUBEH, a HO3UTUBHU CE U



144

CenTunen nuMdQeH ja3oa u ultrastaging Kaj KOJTOpeKTaleH KapluHOM

HEKOM Off ocTaHaTuTe JuM(pHM ja3nu. OTTyKa TOU-
HOCTa Ha TIpoleflypaTa BO HaIllaTa CTyAja Koja cé
yinre Tpae e 90%, a censutmBHOCTa 84,6%. 10 cera
Kaj 2 manyeHTa co MMyHOXHUCTOXEMICKH METOJ] Ce OT-
KpUEeHH MAKPOMETAacTa3W MOopafy ITo up staging-
oT 3a cera e 22%. Kaj 2 naimenra CJ1J e equncTBe-
HUOT TIO3UTUBEH JUM(EH ja30J1 Off CUTe UCITUTAHU
JI2K. Kaj HuTy efeH manueHT He Oelre 3abeexkana
abepaHTHa TuM(HA peHaxKa.

3akmyuok. Op moceramHuTe pe3yiaTaTd BO OBaa
CTyMja MOXe Jla ce 3aKJIy4d fleKa € MOXKHA UJeH-
tudukanuja Ha CJ1J co 0BOj MeTON, TOYHOCTA U CEH-
3UTUBHOCTA CE€ BUCOKHW M OUEKyBaMe Jia MopacHar.
OBa e MOTHB Jia ce POJIOJKU CO CTyfujaTa 1 1a Ou-
gaT aHanu3upanu MUHUMYM 30 MalyeHTH WTO On
6wmiro HajBucoka 6pojka orkpuenu CJIJ o crpana
Ha eieH XUpYpr W e[Ha MHCTUTYIHja W BepyBaMe
[IOBOJTHA 32 BAJIMIN3UPAH-€ HA METOJIOT.

Knyunu 300poBu: ceHTHHEN, KAaPITHOM Ha KOJIOH,
nuMeH ja3oll, paguoaKTUBEH, KOJIOW

Abstract

Introduction. Colorectal cancer is the most common
cancer of the digestive system in humans. In whole-
body oncology, colorectal cancer is on the forth place
by incidence and mortality next to the lung, prostate and
breast cancer. One of the most important factors for prog-
nosis in patients with colorectal cancer (CRC), especially
the 5-year survival is the status of regional lymph nodes
(RLN). Therefore, today’s recommendations for systematic
lymphadenectomy in CRC operations are very important.
For correct staging and accepted by all international re-
commendations, at least 12 LN must be analyzed micro-
scopically. The sentinel lymph node (SLN) is the first
lymph node that drains lymph from the tumor and thus
represents a LN that has the greatest chance to be the
bearer of metastatic disease. Tests to locate the SLN in
CRC have started recently and so far there is no consen-
sus on the method for its localization or its significance.
The main aim of this study was to improve the tracing
of SLN by using radioactive colloid. The secondary aims
were to investigate the accuracy, sensitivity and rate of me-
thod’s identification. Especially important for the analysis
is the significance of SLN and its correlation with other RLN.
Methods. The study is performed at the University Clinic
for Digestive Surgery from January 2013 and is still on-
going. A day before the surgery endoscopically around the
tumor is injected radioactive colloid with Technetium 99
(Sentiscint Tc 99m Medi-radiofarma Ltd) in the amount
of 4 ml, which corresponds to 4 mCi (mill curie). Imme-
diately after that, at the Institute of Pathophysiology
using a Gamma camera (Mediso DHV nucline spirit),
the distribution of the colloid is monitored, which as ex-
pected is mostly accumulated in the first LN, that is the

genuine sentinel lymph node, thus making lymphatic ma-
pping that is important for identifying possible aberrant
drainage. On the day of surgery at 8:00 am, a rerecor-
ding with the Gamma camera is made that shows the
late distribution of contrast. All patients are operated with
standard surgical technique by making resection with
systematic lymphadenectomy. Promptly after removing
the preparation a Gamma detector probe (Europrobe) is
used to determine the radioactivity of the lymph pool and
it finds the right SLN which has the highest radioactivity
and it is separately sent for complete pathohistological ana-
lysis. At the Institute of Pathology all lymph nodes are first
treated standardly with HE and then with immunohis-
tochemical method.

Results. So far the study includes 20 patients, 14 men
and 6 women, mean age 63.8 years (42-77). Until now
the identification rate is 100%, which means that SLN
has been found in all procedures. Only in 4 patients two
sentinel lymph nodes have been revealed while in the
remaining only 1, average 1.2. At PH analysis, an ave-
rage of 16.75 lymph nodes have been isolated (6-29).
Only in two patients false negative SLN have been re-
vealed. The number of patients with real negative SLN
is 7 which means the SLN is negative and also all the other
lymph nodes. The total number of patients with real po-
sitive SLN is 11, which means SLN is positive and also
some of the other lymph nodes. Therefore, the accuracy
of the procedure is 90%. The sensitivity of the procedure
in our study that is still ongoing, is 84.6%. Up to now in
micrometastases have been detected 2 patients with immu-
nohistochemical methods, and hence the up staging for
now is 22%. In 2 patients the SLN is the only positive
lymph node of all examined LN. In none of the patient
aberrant lymphatic drainage has been discovered.
Conclusions. From the results obtained so far in this stu-
dy, it can be concluded that the identification of the SLN
with this method is possible; the accuracy and sensitivity
are high and we expect them to be even higher, which is
our motive to continue with the study and to analyze mi-
nimum 30 patients. We think this would be the highest
number of discovered SLN by a surgeon and an institution
and believe it to be sufficient validation of the method.

Key words: sentinel, colorectal cancer, lymph node,
radioactive, colloid

Bosejn

KomnopexTaqHuoT KapLIHOM € HajueCTHOT KapLHOM
KOj ce jaByBa BO UI'€CTUBHUOT TPAKT Kaj Jiyfero. Bo
LEJIOKYITHATa OHKOJIOTHja, KOJOPEKTATHIOT KapL-
HOM € Ha YeTBPTO MECTO KaKo MO MHIMJEHIjaTa Ha
jaByBame, Taka U 110 CMPTHOCTA, BE[JHALI 3aJ] Kaplu-
HOMOT Ha OenmnTe ApOoOOBH, MpOCTaTa M fOjKa. 3a
pasnuka of] Hepa3BUEHUTE 3eMjH Kajie oBa 3a60IyBa-
¢ MMa HUCKA MHIpIeHImja (6,5/7,7 ciydan Ha 100.000
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TONyJIanyja), BO pa3BUEHHUTE 3aIIaIHOCBPOIICKH 3eMjI
1 AMeprKa KOJTOPEKTATHAOT KapITHOM He caMo IIITO
“Ma BACOKA MHIUJCHIMja, TYKY Taa KOHTUHYUPAHO
pacre (50,9/60,8 ma 100.000 monymanuja) [1].
Haj3nauajHo 3a nporHo3aTa ¥ NETTOAMUIIIHOTO Npe-
>KUBYBame Kaj HalUEeHTUTE CO KOJIOPEKTaJIeH KapLy-
HOM € CTaiulyMOT Ha OoJjiecTa Kora Taa € OTKpHeHa
u jekyBaHa. MopepHuoT Staging Ha KOJIOPEKTaIHUOT
KapuumHoM Aecunupa 4 craquymu Ha 6onecra (I-1V)
6a3upanu Ha TNM (Tumor-Node-Metastasis) cucremor
KOJIITO Off HEOlaMHa KaKo ceiMa efiiiyja € 3fajcH
o AJCC (Amercian Joint Committee on Cancer).

Kaj marmmenTn Bo | m Il ctagmym Ha Gonecra meHer-
HHTE [IPEHopaky yKaXKyBaat fileka € JOBOJIHA caMo
XHpypIlIKa peceklidja Ha TYMOPOT CO CUCTeMaTcKa
muMmdaneHekTomja. Kaj oBue manueHT HemMa MeTa-
CTa3W HUTY BO JIUM(PHUTE ja3Iu HUTY HaJCUHU MeTa-
cTasw, ¥ MOpajii TOa HajuecTo Ha OBHE MAMCHTH HE
UM Ce Hy/JU JIOTIOIHUTEJIHA aJljyBaHTHA Tepamnuja (Xe-
MoTepanuja u paguotepanuja). [Tanquenture co I
CTafiuyM Ha OOJIeCT Kaj KOM Taa € MpOIIMpeHa BO
TUM(HAUTE ja3ay, HO HeMaaT AajleYH! MeTacTa3u BO
ApPYTH OpPTaHd JIEKYBAaHETO IO MPOJOJIKYBaaT CO
ajijyBaHTHAa XeMoTepamnyja, IJIaBHO 3aCHOBaHA Ha
5-pnyopoypanmin. [lamuenture Bo 1V craguym Ha
Oorecra, MOKpaj ajjjyBaHTHA Tepammja CBOETO JIEKY-
Bam€ o MPOJOJIKYyBaaT HajueCcTO CO MOBTOPHO OT-
CTpaHyBambe Ha JJaleYHUTEe MeTacTa3u (MeTacTa3ek-
TOMHja), ¥ TOA HajUYECTO Ha IIPHUOT APOO.

Of rope U3HECEHOTO ce TIiefia AeKa TOYHaTa HaTo-
XHMCTOJIOIIKA aHalW3a W AUjarHo3a € Off 0COOEHO
3HaYeHe 3a NPaBUIeH TPETMaH Ha KOJOPEKTATHUOT
KapuuHOM. VIMeHO, ako off CTpaHa Ha IaTOJIOrOT
HE ce MPOHAjAaT MeTacTa3y BO JUM(HHTE ja3iH, TO-
raii TOj manueHT uMa GosecT Bo ctaguyM | win |l
TOj IOHaTaMy HeMa fia Oujie ucIpaTeH Ha ajjjyBaHTHa
Tepanuja, OCBeH Bo noceOHM ciydyan. Ho, fokoaky
BO JIUM(DHUTE ja3JIy ce OTKpHUjaT METacTaTCKU IEIO-
3WTH, TOTAlll TOj MaMeHT uMa domnect Bo |1l craguym
U CUTYpPHO Ke OWjie ynaTeH Ha IOHaTaMOIIHa afjy-
BaHTHa Tepanuja [2,3]. [Ipemopakara iajieHa off crpa-
Ha Ha Fielding et al. [4], koja Besn nexka MuHUMYM 12
peruoHaHu TUM(HN XKIIe30d Mopa fia OuaaT naTo-
XUCTOJIOIIKY €BaJyUpaHu 3a MpaBwieH staging Ha
KOJIOPEKTAJTHAOT KapUWHOM, AeHEeC MpeTCTaByBa
3J1aTeH CTaHJapH,.

ManyenHata guceKnyja Ha JUM(HUTE ja3iu Off CTpa-
Ha Ha MaTOJIOrOT, IPUAPYKEHA CO PYTHHCKO OOCH:-:E
Ha ciajposure co hematoxylin u eosin (XE) u HuBHa
MHKPOCKOIICKA aHaJIi3a, IcHeC peTCTaByBa CTaHap-
[HA TMATOJIONIKA ITOCTaNKa Ha eBajlyanyja Ha ceKoj
KapuuHOMcKH npumepok. Cenak, BO MHOI'YOpOjHI
CTYIUH € Ce TIOCTaByBa MpaIlamkeTo 32 TOA JIadH OBOj
METO]] € JOBOJIHO NMpelu3eH BO CTaTMHT Ha JIMM(PHUTE
ja3nu OupejKu He € BO MOXKHOCT 1a OTKPUE MUKPOMeE-
tacrasu [5]. Cure MeTacTaTcKyl JETIO3UTH CO ToJie-

muHa of 0,2-2 MummMeTpH ce neduHHpaaT Kako
mukpoMeTtactazu (MM), mojeka oHMe OMaju Off
0,2 MummeTpu ce fnedpuHApaaT Kako M30JUPAHN Ty-
mopcku KieTkn-UTK [6-8]. bunejku co XE Goeme-
TO HE € MOXKHO Jia ce AeTEeKTHpaaT MUKPOMETacTa3n
HUTY M30JIMPAaHH TYMOPCKH KJIETKU BO JUM(HUTE
jasnm, mocTou rojeMa BepojaTHOCT THE Jia Ce O3Ha-
yaT Kako HeraTusHH NO, a BCyLIHOCT BO cebe fa Ho-
caT MuKpomMeTacratcka 6omect (Down staging). Co
0oBa MOXe f1a ce objacHu (pakToT WTO Kaj 25-30%
o marenTute co craguym | u Il Ha 6onecta BO TeK
Ha HapeJgHuTe 5 TOAVMHM ce jaByBa JIOKAJIEH PEelUIuB
Ha Goiecra [9].

Centunenanot mumdeH jazon (CI1J) ce nedpunupa
KaKo MPBHUOT JIMM(eH ja3or (IpBa cTaHWIa) Ha Ape-
HHUpame Ha auMdaTa off IPUMapHUOT TYMOp H 3a
OHKOJIOTHjaTa € Off TojieMa BaxXHOCT. MIMajku To
oBa mpefBuf, jacHo e feka CJIJ e mpB Bo KojuITo ce
O4YEeKyBa fla Ce jaBaT METAacTacKy ACHO3WUTH Of NpH-
MapHHUOT TYMOP U CO CaMOTO TOa PETCTaByBa Haj-
BaykeH ja3oJ1/Kie3fa BO MaTOXUCTOJOIIKATa aHalU-
3a. McrimTyBamaTa 3a HEroBO NpoHaofame Kaj KPL]
ce 3arovHaTH Off HeOlaMHa U 3acera He MOCTOU KOH-
CEH3YC 3a METOAOT Ha HETOBO IPOHAOTakbe HATY 32
HEroBOTO 3Hauewe. Ho jacHa e ymormkara, Kako u
Kaj pakoT Ha [0jKa U MAJIUTHUOT MEJIaHOM, TaKa U
kaj KPLI Toj 6u mpeTcTaByBan pedaekcuja u jacHa
cnuka 3a cute ocranatu PJIK. Cnopen Toa, HeroBo-
TO TPAaBUJIHO IETEKTUPAE U caMO HEeroBa aHajm3a
CO UMYHOXHCTOXEMHCKM METOMIM 3Ha4ajHO OM ja Ha-
Manwie norpedara of (PMHAHCUCKU CPEJCTBA 3a
I1X ananu3a, a Taa 6u OuiIa MHOTY MONIPELU3HA.
HoceramnuTe cTyaun 3a oTkpuBamwe Ha CJIJ kako
METOJT KOPUCTEJIE CYTICEPO3HO MHjeKTHPAH-e Ha METHU-
JIEHCKO T1aBO uH 6ueo 1o mrto Kako CJIJ ce o3Ha-
yenn npsute 4 J1J kou ce npebojyBaat. CmeTame
7ieKa OBa He € JIOBOJIHO MPELU3eH METOI OPaH IITO
U TJIaBHA IIeJ1 Ha OBOj TPY/ € fila TO mogo6pu Mpo-
HaorameTo Ha CJ1J co ynotpeba Ha pagroaKTUBEH
KOJIOW]] ¥ ia C€ OfIpefyl HEropaTa BaJIMIHOCT MPEKY
WCIATYBakhe HA TOYHOCTA, CEH3UTHBHOCTA U CTaIlKa-
Ta Ha uueHTU(UKanmja Ha MeTonoT. Oco6eHO BaK-
HO 3a aHanm3a € u 3HaueweTo Ha CJ1J u HeroBaTa
kopenanuja co ocraHarute PJI2K. [Tokosnky ce poka-
ke neka CJ1J maBa jacHa cnmka Ha octaHaTtute PJIK,
TOrall caMO HEeroBaTa aHajn3a, a He ¥ Ha OCTaHATH-
Te KJIe3[U 3HaYajHO OU BiMjaesia BP3 LEJTOKYITHUOT
TpeTMaH Ha OBHe MalueHTH IIITO, aK, CeKako 61 OUo
Ba’KHO 32 HATaMOIIIHY HCITUTYBaHh-a HA OBaa MpoosIeM.

Marepujan n meroau

Crynujata e qu3ajHIpaHa Kako KOHTPOJIMpaHa mpoc-
NeKTUBHA cryauja. Taa ce u3BegyBa Ha YHUBEpP3U-
TeTCcKaTa KJIMHKKA 3a AUreCTUBHA XUpypruja, Menu-
HCKY (pakynret, Ckorje Bo copaboTka co Kimnnu-
KaTa 3a racrpoeHTepoxenaroinoruja, HCTHTYTOT 3a
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nmatopu3noNoryja M HyKJeapHa MenunuHa u MH-
CTUTYTOT 3a HmaTojioruja mpu MeguimHCKUOT hakyJi-
teT Bo Ckomje. Bo cTyamjaTa ce BKIy4eHH CUTE Ma-
nueHTr nomery 18 u 80-ropuiHa Bo3pacT Kou nMaat
KOJIOPEKTaJIeH KapLHOM [OKaXKaH E€HOCKOIICKU U
MaTOXKUCTOJIOMIKY CO OuorcHja (MHKIIy3HOHM KpHTe-
puymu). Kputepnymn Ha eKCKiIy3mja ce: ManueHTH
KOM Ha NpeloNepaTUBHUOT Staging nuMaaT fajeyHu
MeTacrasu, manueHT co ASA score ox IV, manueHTn
KOM ce TPETXOHO 3pavyeHy, NalMeHTH O JOKa’kaHa
ajiepruja KOH palioN30TONHN JIMjarHOCTHYKY areHCcH
KaKO M CHTe NMalUeHTH KOM Ha caMaTta olepanuja
“MaaT MakeTH Ha JUM(HU KIIe311 KOU O roiemMa
BEPOjaTHOCT CE METACTATCKN IPOMEHETH.

CuTe manyeHTH KOU ce BKIIYYEHU BO CTyAMjaTa IOT-
nuiaa THQOPMHUPaHa COIIACHOCT.

ITarmeHTHTE BKIIyYEHN BO CTyAMjaTa C€ XOCHUTAJIN-
3UpaaT Ha KJIMHUKaTa 3 [eHa Mpef] onepaTUBHUOT
TpeTt™maH. [IpBuTe fBa ieHa Kaj NaliEHTHTE CO YIOT-
peba Ha Fortrans ce mpaBu YucTeHE Ha Je0ENIOTO Lpe-
BO KakKO IpefonepaTuBHa MOAroToBKa. EfeH nex
npep onepanyjara Ha KnuHnkara 3a ractpoesTepo-
XeTaToJIorHja 1Mo eHAOCKOIICKY AT ce NHjeKTHpa cyo-
MYKO3HO, BO 4 TOUKH OKOJIy TYMOPOT, pagrogapma-
LEBTCKM NpenapaT paiuoakTHBEH KOJIOU Ha TEXHHU-
myM 99m KomepuyjajgeH KUT, co ToJeMHUHa Ha 4Yec-
traku of 100-600 nm (Sentiscint Tc 99m Medi-radio-
farma Ltd) Bo konmmumHa of 4 MIT KOja ofiroBapa Ha
4 mCi (munm kupm) wiu 148 MBq (Mera Gekepen).
OBa e IujarHoCTUYKK Tpacep, raMa-eMHuTep, CO HUC-
Ka eHepruja a rojem AocTpel, Ia copef Toa 0e3 pa-
AUjaliOHO ONTOBapyBame. BefHall o eHfgocKoI-
cKarTa amukanuja Ha Tc99m, Ha MTHCTUTYTOT 3a ma-
TO(pU3NOIIOTHja CO MOMOII Ha rama-Kamepa (Mediso
DHV nucline spirit) ce cienn aucrpubynmjara Ha KO-
soufoT Bo npsuTe 30 MUHYTH, paHa (pa3a Ha JUCT-

a- 6poj Ha U3BPIICHH IPOLEAYPH

6- 6poj Ha npouenupu Kaje e orkpuen CJ1J

B- Opoj Ha nanuenTn co no3utusHu CJ1J

r- Opoj Ha ManUeHTH co axkHo HeraTtuseH CJIJ

1- Opoj Ha manyeHTH co BUcTUHCKM HeraTtuseH CJIJ

puly1yja, 0 IITO ce MpaB! paHa CTaTWKa Ha M-
HaTa JipeHaka. Y TpefieHTa, HETIOCPEHO TIPef] onepa-
@jaTa ce mpaBd MOBTOPHO CHUMame Ha VHCTUTY-
TOT 3a MATO(PU3NONIOTH]a U HyKJIeapHa MEUIMHA CO
raMa-kKamepa Koja ja IoKaxkyBa JoI[HaTa AuCTpuOy-
IMja Ha KOHTPACTOT (IOIHA CTaTWKa) CO INTO Ce
no6uMBa KOMIUIETEH IMM(peH ManuHr Ha TuMdgHaTa
[peHaxka Ha TYMOPOT CO perujaTa Ha CEHTUHEJIHUOT
nuMeH jazon. CuTe ManueHTHTe ce Onepupaa co
CTaHJjapiHa OHKOJIONIKA XUPYPIIKA TEXHUKA, Of UCT
CHelyjancT-XUpypr, MpaBejKu pecelikuja Ha el Off
11e6eJI0TO LPEBO KOJIUITO T'O COAPKA TYMOPOT CO CHC-
TeMaTcka ImMdaaeHekTomrja. BegHamr mo otcTpa-
HyBam€ Ha MpenapaToT, TOj ce aHaJIN3upa co rama-
[eTeKTOopcKa cuumHTHiIanuoHa coxpga (Europrobe
System, France) co mTo ce ofpeyBa paioaKTHBHOC-
Ta Ha IMMHNOT 6a3eH. JImvpHIOT jason co HajBuCO-
Ka pajiiokaThBHOCT ce o3HauyyBa kKako CEHTHWHEIJI
U TOj ToceOHO ce ucmpaka 3a IeJI0CHa NMaTOXUCTO-
JIOIIKA aHAIH3A.

Ha HMHcTuTyTOT 32 HaTosnoruja cute TMMHH XKITE3I
MPBO Ce TpeTupaaTt cTaHmapaHo co haematoxylin u
eosin (XE). XE ce 60ema Kou ce CTaHJapJHu U PY-
THHCKY BO TEKOT Ha CEKOja IMjarHOCTUYKA MOCTAIl-
Ka. JIOKOJIy BO HUTY €icH Off aHAIM3UPAHUTE JINM(-
HU ja3id HE Ce MPOHAjAaT METACTATCKU ACTO3UTH
(No), Tve ce aHanmM3mpaar cO MMYHOXHCTOXEMHUCKH
METOJ] 32 OTKpUBakhe Ha MAKPOMETACTa3| CO yHOT-
pe6a Ha Tpm antuTena, CK20, CEA, EMA, Bo coon-
BETHHM pa3peflyBama. 3a IMyHOXHCTOXEMHCKATA aHa-
JM3a e KopucTeHa MofduIpana Texanka Ha Avidin-
Biotin Immunoperoxidase Complex, agantupana Bo
naboparopujata Ha MlHcTuTyTOT 32 marosormja (101),
co mpuMeHa Ha EnVision (Dako, Denmark) cucremor
3a BU3yenu3anyja Ha aHTUTea.

Tounoct Ha MeTOOT = B+//0 X 100%
CeH3UTHBHOCT Ha MeTOOT = B/(B+T) x 100%
Upsatging = f/(g+1) x 100%

- 6poj Ha MauMeHTN KoM nMaaat no3uTuBHU JIK caMo co MMyHOXMCTOXEMHUCKA aHalIn3a

Jlepurnuyuu

Cute MUKpoOMeTacTa3u BO JUM(MHUTE XKIIE3N Ce CO
ronemuHa of 0,2-2 mm. Cute noefuHEYHN TYMOPCKHU
KJIeTKH ce co ronemmua nox 0,2 mm. Kora ke ce ot-
KpHjaT MUKPOMETACTa3u WU MOESANHEYHN TYMOPCKU
KJIeTKHU Kaj JIJ TpeTnpaHn IMyHOXHCTOXEMHCKH, a
kou Omsie HeraTuBHY Ha XE, 360pyBaMe 3a upstaging.
Jlaxxno "eratuBan CJIJ ce cute kane CJIJ e HeraTu-
BeH, a Hekown ofi ocranatute PJIK e mosutuseH (T).
Cranka Ha unertudukanyja Ha CJ1J e 6poj Ha mpo-
nenypu co otkpuen CJ1J (6)/6poj Ha U3BpIIIeHN MPO-
nenypu (a)x100%. TouHocT Ha mpouenypaTa ce fe-

¢pmHMpa KaKo BKyINEH Opoj MalyeHTH CO MO3UTHUB-
Hu CJ1J (B)+0poj Ha MaIMEeHTH CO BUCTMHCKU Hera-
tuBHU CJ1J (1)/ 6poj Ha mammenTu co otkpuenn CJ1J
(6)x100%. CeH3UTUBHOCT Ha METOAOT € Opoj Ha Ma-
ueHTn co nosutusHu CJ1J (B)/ BKynen 6poj mo3u-
TtuBHU mamyenTn (B+1)x100%. Upstaging e 6poj Ha mo-
suTuBHE nanueHTn co MXX (1)/6poj Ha manueHTn
kou ce HeratuBHY co XE (q+1)x100%.

Pesyaratn

o cera crygujaTa omndaka 20 nmanuenTu, of kou 14
Maxu 1 6 JXKeHH, Ha cpefHa Bo3pact of 63,8 roguHn
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(42-77). KapakTepucTHKUTE HA TYMOPHUTE Ce JIAJICHA
Ha Tabena 1. O nanueHTUTEe KOW MHUIMjaTHO 6ea
BKJIYYEHHM BO CTyAMjaTa M Kaj KoM Oellle eHJOCKOI-
CKM WHjEKTHPAHO PafinOaKTUBEH Kooy, 8 6ea mc-
KJIy4eHM HOpajy IOCTOCHE Ha HallpeiHaTa JOKaJlHa
0OJIECT M TaKeTHu Off TUM(HY ja3ny KOU KIMHUYKHI
CO ToJIeMa BEepOjaTHOCT ce MO3UTUBHU. [Jo cera Bo
CcTyamjaTa cramnkata Ha uaeHtudukangja e 100%,
OJTHOCHO Kaj cuTe mpouenypu e mponajaen CJ1J.
Camo kaj 4 nanmentu ce orkpuenu 2 CJ1J, noneka
kaj cute apyru no 1. ITpu I1X ananuza uzonupanu
ce 16,75 numdnm jaznu (cpemna BpegHOCT) (6-29).
Bpemero Ha perekTrpame Ha CJ1J mo 3aBpuryBame
Ha onepanyjata kaj npsute 10 caydyau Oelle IORONI-
ro Bo ofgHoc Ha BTopute 10 ciayyau, IITO ce coBNa-
fa co MepHOfiOT 3a yUeHhe Ha METOAOT. 3a cera Kaj
2 mayueHTH ce oTKpu JaxHo HeratuBeH CJ1J, on-
HOCHO aHAJM3UPAHUOT CEHTUHEN HeMa METacTaTCKU
[EeNOo3UTH, AofileKa HEKOU Off PYIUTe PErnOHaHU
nUMHA ja3nu € Ho3uTHBeH. bpojoT Ha manueHTH
co BuctuHckM HeratuseH CJIJ e 7, mTo 3HauM geka
ananusupannot CJIJ Hema MeracTasu, a HEraTUB-
HU Cce M OCTaHaTUTE PETHOHAIHY TUMQHH ja3mu. bpo-
jOT Ha marenTyn co BucTuHCKYM nmo3utneer CJ1J e 11,
OJTHOCHO Kaj oBwe marueHTn no3utusen e CJ1J, a
MMO3UTHBHU CE 1 HEKOU Of] OCTaHATUTE PErMOHAIIHU
nuMHY jaznu. OTTyKa TOYHOCTA Ha MpolefypaTa
e 90%, u e ueHTHYHA CO OHAa Kaj MIJIOT CTyAMjara.
CeH3UTHBHOCTA Ha mpoleayparta 3acera e 84,6% n
€ HelIlITO IToMaJjia Off MUJIOT CTyAMjaTa Kajie Taa u3-
HecyBaule 87,5%. Opf moyeToKOT Ha CTygdjaTa jo
cera camo Kaj 2 ManjeHTH € OTKPUEH NMO3UTUBUTET Ha
SKJIe3[IUTE TpH yoTpeba Ha IMyHOXUCTOXEMHUCKHAOT

Tadena 1. KapakTepucTuku Ha TYMOpPUTE
Jokanuja Ha TYMOpOT
IleceH KOJIOH
JleB konOH
Pextym
Tpanceep3yM
T-stage
1
2

= O

2
4

3 13

4 1
BxynHo nzonupanu
SKIIE3[IU-CpeHa BPEJHOCT
Nzonupann CJ1J-cpenna
BpEIHOCT

16,15

1,2

METOJT TIOPaJH IIITO YIICTATMHT-OT 3a Cera BO CTYMH-
jaTa e 22%, v Toa: Kaj 1 maruenT 6ea OTKPUEHH BO €THA
KIIe37la MUKPOMETACTa3H, a BO Ipyra NoeuHEeYHI
TYMOPCKY KJIeTKU. ZKite3aara co MUKpoMeTacTasu Oe-
me Tokmy CJ1J. Kaj mpyruor nmarpeHT 6ea OTKpreHH
MUKpoMeTacTasu, 1 Toa noBTopHo Bo CJ1J. Kaj 2 na-
muenTu CJIJ Ha oOuuHuTe 60ema co XE Oertre equH-
CTBEHHMOT MO3WTUBEH JIMM(EH ja30Il Off CUTe MCIUTA-
HU pEeruoHaNHM 3Kie3au. JOKJI0IKy OBa ce BKITY4H
KaKO €BEHTYaJICH YIICTaruHT, TOTaIll IPOIIEHTOT 61 ce
sroiemun Ha 44%. Kaj HUTY efieH naneHT He Oeltie
3a0enexkana abepaHTHA IMM(pHA IpeHasKa.

Huckycuja

XupyprkuoT TpetMan Ha KPLI ocranyBa HajBaskeH
CErMEHT BO JIEKYBalkhEeTO Ha nanueHTure. OBa noj-
pa3bupa OTCTpaHyBame Ha TYMOPOT 3a€[[HO CO CH-
Te TUM(HH ja3I KOU IO JPEeHUpaar 1 ce HapeKy-
BaaT peruoHayHu JuMpau xie3nu. [IpommpeHocra
Ha OoJiecTa BO OBHE XKJI€31 OTHOCHO HUBHA MO3U-
THBHOCT 3HA4W JeKa Oonecra ce Haofa Bo |ll cra-
AUYM U CIIOpefi Toa MalUeHTUTE ce ymaTyBaaT Ha
aJjyBaHTHA pPajilo U XeMoTepanuja. 3aroa, IpaBui-
HaTa aHa/In3a Ha OBHE KJIE3[IU Off CTpPaHa Ha MaTo-
JIOT € Off OCOOEHO 3HAaUeHE KaKO 32 IPOrHo3ara Taka
U 32 TPETMAHOT HA MalpeHTuTe. 3a IpaBuiieH staging
noTpeOHO € fa OWpaT aHaJW3WpaHW HajMaliky 12
KJIE3IU CHOpef IeHELHUTe npernopaku [11].

CJ1J e nmpBHOT ja30 NMpeKy KOj ce APEHNpa TYMOPOT
U CIIOpef] Toa € CO HajrojemMa MOXKHOCT 3a IO3UTH-
BuTeT. HeroBoTo npaBuiiHO ofipeflyBame U MpaBUIl-
Ha [IX ananuza Bo MHOrY OU IO HOFOOPHIIO IPABWII-
HHOT Stageing Ha ManuMeHTHUTE, a CO TOA W HUBHATA
MPOTHO3a HO U JieKyBame. [o cera camo kaj 2 kap-
UHOMH, KapITHOM Ha [I0jKa W MaJIUT€H MEJIaHOM,
IPOTOKOJIAPHO CE€ OfipeiyBa OBOj JTUMQEH ja30i u
TIOKOJIKY TO]j € HeTraTHBEH He ce TPOA0JIXKYBa CO JIUM-
¢hajieHeKTOMHjaTa MITO € Off OTPOMHO 3HAYEH-E 3a
nanuenTute. Kaj KPLI, ctynunte 3a mcnmryBame
Ha OBOj CEHTHHEII Ce 3aIll0YHATH Of Mpef] HEKOJKY
TOJMHY U 3acera He TOCTOM KOHCEH3YC 3a T0a Kako
Tpeba fla ce MpoHajfie, CO KOj METO/ M KaKBO € He-
TOBOTO 3HAYEH:-E¢ BO OIHOC HA OCTAHATHTE KIIC3/IH.
Hajronewm men of cryauuTe KaKo METOJ 38 OAPEAy-
Bame KOPUCTAT CYICEpO3HO MHjeKTHparme Ha MEeTH-
JIEHCKO IUIABO UH 6UG0 CO Pa3jInyeH NPOLEHT Ha TOY-
HOCT ¥ CEH3UTHBHOCT Ha MeTofioT [10-14] (tabemna 2).

Ta6ena 2. Pe3ynTaTu off MyJITULIEHTPUYHY CTYIUH Ha ofpenyBame Ha CJ1J co METUIIEHCKO NTIaBO

. Nnentndukancka CeH3UTHBHOCT
Crynuja bp. na Bp. na cranka Tounocr upstaging

NanueHTH HEHTPH (%) (%) (%) (%)
Bilchik et al. [12] 40 3 100 100 100 10
Sahaetal. [13] 131 3 99 97 92 16
Bertagnolli et al. [14] 72 13 92 81 42 0
Read et al. [15] 38 2 79 76 25 3
Kelder and Braat [16] 69 6 97 96 89 18
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CentuHen muMdeH ja3o 1 ultrastaging Kaj KOJIOpeKTalleH KapIHHOM

Maxko Brcoka,TOYHOCTA HAa OBOj METOJ] ce 6a3mpa ce-
MaK Ha ofipefyBame Ha CEHTUHEN KOJjIITO € AeuHm-
paH Kako npBuTe 4 TMMpHA KIIe3A1 KOU ce 000jy-
BaaT. 3HauM, He 300pyBaMe 3a €IeH CEHTHHET TYKY
3a rpyma of 4, BO KOM HajBEpOjaTHO ce Haora M TOj.
Bo nHamata cTyfnuja METOIOT ce COCTOM BO MHjEK-
THpamke Ha PaOaKTUBEH KOJIOW] MEPUTYMOPCKH
[0 €HIOCKOIICKY TIaT €fleH JIeH IIpef| olepanujara,
[IpaBewEe Mana Ha JuM@HaTa IpeHasKa co rama-Ka-
Mepa U €BEHTYaJIHO OTKPHBalke Ha aOEpPaHTHU JIUM-
(bHE BOOBM KaKko W CTaHAApHA XUPYPIIKA peceK-
yja co mmMaieHeKTOMHIja TIO IIITO CO ramMa- JIeTeK-
THUpayKa COH/Ia ce OflpeflyBa PaguOaKTUBHOCTA Ha
TUM(HAUTE KIIE3IM KOja 04eKyBaHO € HajrojemMa BO
BuctuHcknoT CJ1J. Enen CJIJ oTkpuBme Kaj 16 of
20-Te manmWeHTH, MofieKa Kaj 4 malueHTH ucTa pa-
AMOAKTUBHOCT OTKPUBME Kaj 2 JIMM(PHU XKIIE3/IH IITO
3HAYM JieKa TaMy TYMOPOT ce IpEHUpPa BO JIBETE UCTO-
BpeMeHO mofiefHakBo. Of gocera aHalIu3UpaHUTE
20 mammeHTH TOYHOCTA Ha MeTonoT € 90%, censn-
TuBHOCTA 84,6% W cramkara Ha WAeHTH(UKaNHja
100%. Mimajku mpenBuy fieka NMpBUTE S5 caydyau ce
meduHUpaaT Kako KpHBa Ha y4eHe Ha METOJIOT Ove-
KyBaMe 10 KpajoT Ha CTyAHjaTa TOYHOCTA U CEH3U-
THBHOCTA fia mopacHaT. Mcro Taka, Tpeba fa ce 3e-
Me TIpefBHA ieKa METOfIOT € HajKOPHCEH Kaj MalieH-
T Bo paH craguyM (I-11) mopeka xkaj Ill-oT craguym
CaMo JIOKOJIKY JIMM(PHUTE >KIIE3[1 HE Ce MaKeTHPaHH
WM CO TOJIEMH IMMEH3MH, OTHOCHO JIOKOJIK CO ToJie-
Ma BepOjaTHOCT ce NMO3UTHBHU. Kaj oBue manueHTH
maHcaTa 3a JImMpHa peaucTprOynrja 3apagy 6JI0KH-
pame Ha MaTUIITaTa Off MeTacTa3upaHnuTe KIe3u
e IIoroJjieMa U clopesi Toa IpolefypaTa 3a ofipeny-
Bame Ha CJ1J moManky npenmsHa mTO ce pedpriek-
THpa Ha TOYHOCTa M ceH3uTuBHOCTa. Off mocera o0-
padotenute 20 nanuentu, 13 ce Bo craguym Il of
Kom 4 nmanueHTu Bo craguyM IIIC mTo 360pyBa 3a
MHOTY HampepiHaTa 60JecT, co LITOo, MaK, MOXe N1a
ce o0jacHH 30IITO TOYHOCTA U CEH3UTHUBHOCTA €
roma’sia OTKOJIKY Bo Apyrute cryauu. Ho, oBaa cTy-
[iuja jacHO NOKaXyBa Jieka cTankaTa Ha uieHTu(u-
kamuja e 100%, u emHa Of] HajBUCOKUTE.

Bpojor Ha numdnn xkne3an kou ce [1X aHamm3m-
panu e 16,1 (cpemHa BpegHOCT), IITO 300pyBa 3a Cy-
(punmeHTHOCT Ha OHKOJIOIIKaTa pecekiuja. Camo 2
NaUeHTH MMaa JIaXKHO HeraTuBeH JUMQEH ja30l
OIHOCHO CEHTHHEJIOT HETATUBEH, & OCTAHATHUTE JINM-
(Hm ke3au Gea MO3UTUBHM TOPAJIM IITO U TOY-
HOCTa 3a cera Bo cryamjaTta € 90%. OBa Moxe Aa
ce ob6jacHu co (pakTOT AeKa fBaTa Nal¥eHTH uMaa
BHCOK cTaiuyM Ha Gonecra (craguym Ill) kame ce
OueKyBaa norosiemMa JuM(Ha pefucTpudynmja, Koja
€ MPEeTXOHO OMUIIIaHa BO AncKycujaTa. On gocera
00paboOTEeHNTE MAMEHTH CO UMYHOXHCTOXEMHCKHU
METO], Kaj IBajIa ce MPOHAjIeHN MIKPOMETaCcTa3n
KaKo ¥ MOEJUHEYHN TYMOPCKH KJIETKH M OBHE Ma-

LUEHTH ce BUCTHHCKHU Upstage-upann. Co Toa upstage-
MHTOT BO fioceraimara cryauja of 20 namuentu e 22 %.
omomauTenHO Tpeba fa ce HaloMeHe AeKa Kaj 2
MaUeHTH eNHCTBEH MO3UTHBEH JIMM(EH ja30Il co
ynotpeba Ha cTrangapaaute XE 6oema Oelie TOKMY
CJ1J. Hekon aBTOpHM BO BakBH CHUTYallud W OBa IO
cMeTaar 3a upstaging 6ujiejKu JOKOJIKY TOj ja3011 HE €
noceGHO M30JMpaH NpU XUPYpIIKaTa peceKiyja, He
Moe Jia ce 3Hae fanum npu ITX anamuzaTta Ou Oui u3o-
JmpaH. [ToKoaKy Ou ru BOpOWIIe U OBHE NAJIEHTH BO
HalaTa CTyfuja Toralll upstagingot Ou ce 3roJeMuI
3a yIITe JIBajia manueHT (BKYMHO 4), OMHOCHO Ou
usHecyBai 44 %.

Pe3ynratn

Opn moceraiHuTe pe3ynTaTu BO OBaa CTyAUja, MOXKe
ma ce 3akiyun fAeka maeHTngukanujata Ha CJ1J co
0BOj METOf] € MOKHA; TOYHOCTa U CEH3UTUBHOCTA CE
BHICOKHM U O4eKyBaMe Jla nopacHaT. OBa peTcTaByBa
MOTHB JIa C€ MPOAOJIKH CO CTYAMjaTa U 1a OUaT aHa-
nu3upaHd MUHUMYM 30 DangeHTy mWTo Ou OO Haj-
BUcoKa Opojka orkpuenu CJIJ op cTpaHa Ha efieH
XUPYpr U €[lHa MHCTUTYLHja U BEpyBaMe JOBOJIHA
3a BaIMAU3HPAE HA METOLOT.

Konghaukiu na unitiepecu. He e fexnapupas.
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Opuzunanen iwipyo

JAITAPOCKOIICKA MTHI'BUHA/IHA XEPHUOILITACTUKA

LAPAROSCOPIC INGUINAL HERNIA REPAIR

Anexkcangap MuteBcku?,
Jankynosckwu?

Csero3ap AHTOBUK?,

bunjana Ky3manoBcka® u Hukomna

1J3Y Kmmawuka Gomamma lltum, 2J3Y YK 3a qurectusHa xupypruja Ckonje, SKAPUIT (Knunuka 3a
aHecTe3Mja, peaHMMalja 1 MHTCH3MBHO JieKyBambe) Ckomje, YuuBep3uret ,Cs. Kupun u Metonuj"
Mepuuuncku akyaret, Ckomnje, Penyonuka Makegauja

Ancrpakr

Bogen. [Tomanara nmocroneparuBHa 00iKa, modbp3arta
MoOMIM3aIyja U BpakameTo Ha paboTOCIOCOOHOCTa
Ha NalIEeHTUTE I'M HAIlPaBU MUHIMAIIHO WHBA3WBHUTE
TeXHUKU METOA Ha U300p BO XMpyprujaTa Ha Xep-
Huute. MlcTo Taka, BaxkeH € ¥ TOMaJIHOT NMPOLEHT Ha
MOCTONIEPAaTUBHI KOMIUIMKAIUKI, OCOOEHO Ha MECTO-
TO Ha camaTa XepPHUOIIACTUKA.

Meromu. IIpe3entupame cepuja off 8 mayeHTy Tpe-
Tpanu co Jamapockorcka TAIIIT (Tpanc aGromu-
HaJTHa ppep-epuUTOHEeaTHa) TEXHAKA.

Ce eBanynpa BpeMeTpaekme Ha onepaTuBeH 3adar,
nepuonepaTuBHaTa 00JIKa, BpeMe Ha NCIHIIYBake
of1 GosHMIa, OpOj Ha TAONIeTH (aHANTETHK ) TIOTPEOHH
3a 1a HeMa OoNKa TOCTONepaTHBHO, (PYHKIMOHAIEH
CTaTyc, TMojaBa Ha KOMIUIMKAIUUA-XEMATOM, CEPOM,
uH(peKIrja Ha paHa, HoTpeda of KaTeTepu3anyja Ha
MOYEH Meyp M NMepUopl Ha BpaKamwe Ha HOPMaJIHU
(pm3MUKM aKTHBHOCTH (PEKOHBAJIECIICHIH]A).
Pe3synrarn. Opf 8 XepHUOIUIACTUKY, Kaj €IeH NalueHT
MHTPAOIIEPATUBHO Ce IUjarHOCTUIMPAa ¥ KOHTpaJiaTe-
paJiHa OKyJITHA XepHUja 1 Oellle UCKIIyYeH Off CTY/H-
jara. Kaj egeH maupeHT e IOCTaBeH YpHHApEeH Kate-
Tap 3apajy peTeHIja Ha ypuHa, He Gea 3a0eleskaHn
ApYr' KOMIUIMKALMK Ha IeHOT Ha ucnmcot u [T1O]1 7.
CpenHo BpeMe Ha Tpaewme Ha ONepaTUBHUOT 3acaT
6eme 32,8 MuUHYTH, cpelHO BpeMe Ha ucruc 1,14
nena. Cpengna BpefgHocT Ha 6onkata ITO]] 1 6eme
1,7-1,8 unu ymepena 0ojKa Mpu MUPYBakE U Kall-
name, a [TO]] 7 6emre 1 unu 6e3 607aKa.

Bo onHoc Ha pyrkimonanuuot craryc ITOIT 1 Gere
1,7 urm necHo ymopeH, a I1O]1, 7 Beke 1 unu criocoOeH.
Cure nmanpenT gagoa nogarok aeka ITO] 3 6une cro-
COOHU J1a TH U3BPILIYBAAT CEKOjJHEBHITE aKTHBHOCTH.
3akmydok. Moxe fia ce Kaxke fieKa MpegHOCT Ha Jia-
napockornckata TATIIT Texnuka e panaTa MOOWIIU-
3a1Mja ¥ BOHOOIHMYKY TPETMaH Ha NaleHTOT, Ma-

Kopeciionoenyuja u  peiipunii  0o: Anexcanpap MwreBckwy,
Knuanuka 6onuuna Mltun , Y. Jby6en MBanos 66, 2000, Illtum,
P. Makenonuja; Tes.: 071 21 78 71; E-mail: acence03@yahoo.com

JaTa moTpeda Off aHaNIre3Mja NOCTONEPAaTUBHO U Op-
30TO BpaKame Ha CEKOjAHeBHUTE aKTUBHOCTH. [1a-
IUEHTOT TPETUPAH JIANApPOCKONCKN MMa A00ap paH
KJIMHUYKY UCXO.

Kityunn 360poBu: THIBUHAIIHA XEPHM]ja, JTalapOCKOIICKa
XEPHUOIIACTUKA, XepHHUOIIIacThka, TATIIT

Abstract

Introduction. Lower postoperative pain, faster mobiliza-
tion and earlier return to work have made minimal inva-
sive techniques a method of choice in hernia surgery.
Also, of great importance is the lower rate of postoperati-
ve complications, especially at the site of hernia repair.
Methods. We present a series of 8 patients treated with lapa-
roscopic TAPP (Transabdominal Pre- Peritoneal) technique.
Evaluation was done on the duration of surgery, perope-
rative pain, hospital discharge, number of pills (analgesic
agents) required postoperatively, functional status, occu-
rrence of complications (hematoma, seroma, wound in-
fection, need for urinary bladder catheterization) and
return to normal physical activities (convalescence).
Results. From 8 hernia repair, in one patient an occult
contralateral hernia was diagnosed and he was excluded
from the study. In one patient urinary catheter was placed
because of urinary retention postoperatively, but there were
no other complications at the day of discharge and on POD 7.
Average duration of surgery was 32.8 minutes; average
hospital discharge was on day 1.14. Mean pain value POD1
was 1.7-1.8-moderate pain at rest and coughing, and
POD 7 was 1 or no pain.

In terms of functional status POD1 was 1.7 or easily tired,
and POD 7 had 1 or capable.

All patients gave evidence that POD3 were able to ca-
rry out everyday activities

Conclusions. The advantage of laparoscopic TAPP
technique is early mobilization and treatment of patients
on an outpatient basis, little or no need for postoperative
analgesia and rapid return to daily activities. Patients
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treated laparoscopically for inguinal hernia have good
early clinical outcome.

Key words: inguinal hernia, laparoscopic inguinal hernia
repair, hernia repair, TAPP

Bosen

Hajuect npoGneM Bo omuTaTa u UreCTUBHATA XUPYP-
r'"ja mpeTcraByBaat xepHuute. CoBpeMeHaTa OTBope-
Ha IUIacTUKa Ha MHITBUHAIHA XEPHHUja CO IOJIUIPO-
MUJIeHCKa TpoTe3a (Mpeska) ja mpeTcrasui Lichtenstein
Bo 1986 [1]. TexHukaTa Koja ja IPETCTABWI JICHEC
€ "371aTeH cTaHfpapa” 3a NOIpaBKa Ha MHIBUHAJHA
XEepHHUja CcO IMpefeH OTBOPEH MPUCTAIl U € HajIecTO
U3BelyBaHa IUIaCTHKA BO CBETOT, penopavyaHa U
OJ XUPYPIIKATE acoiujanyu [2].

JlanapockorickaTa NoIpaBKa Ha MHIBUHAJIHA XEPHUja
mpBIaT e npercraBeHa Bo 1982 ox Ger [3], goneka
npBaTa 6e3 TeH3MOHA JIalapOCKOIICKa MONpaBKa ja
mpeTtcraByBaaT Arregui m Dion Bo 1992 He3aBucHO
eneH of Apyr [4,5]. TexnukaTa Koja ja mpeTcTaBuie e
TATIII (TpaHc abmoOMIHATTHA pe-MEPUTOHEAITHA).
JlanapocKOICKHATE TEXHUKHU Ce TIOBP3aHU CO MoMasa
nocronepartuBHa 6onka (1,8% Bo manmapockornckara
rpyna Hacopotu 3.5% BO rpymaTta co OTBOpPEHa Me-
Tona-Lichtenstein), moop3a MoOunu3anyja Ha MaIMeH-
TUTE W Bpakame Ha paborocmocobHocTa [6-8], mo-
Majl € ¥ OpojoT Ha KOMIIMKAllMU Ha MECTOTO Ha
WHIOM3MjaTa, KakKo M JPYTUTe IOCTONEPATUBHU
komrrkamya 3% HacnpoTtu 4,5% Kaj OTBOpeHaTa.
IIpenopakute Ha 3pyXeHHjaTa Ha XUPYP3UTE ce
BO MPUJIOT Ha JamapocKOIcKaTa XepHUOIIacTuKa
[2,9]. MuunyujanHOo MOBUCOKATA IieHa 32 GOTHIMYKO
JIeKyBarhe € KOMIapaOmiHa CO COIO-€KOHOMCKHOT
eexT of MOOOPHOT KBAIUTET HA KUBOT U PAHOTO
Bpakame Ha pabOTOCIMOCOOHOCTA Kaj JIAPOCKOM-
ckuot npucrar [10]. Permpusure kaj TATII Texanka
ce cBefieHn Ha oManky ox 1% [11,12].

Ce cMmeTra feka TOUIIHO Ce W3BEAyBaaT OKOIY 2
MWIMOHY MHI'BUHAIHN XEPHUOIUIACTUKHA BO CBETOT
ont kou okoiry 800 000 Bo CAJL (13), 15-20% op cute
u3BefieHn ce mamnapockorncku [14,15]. Bo Espoma-
Hancka okony 16% of cuTe XepHUOILIACTUKU Ce
M3BEJIeHN JanapocKorcKu [16].

Bo P. MakenoHnuja rofuiliHO ce U3BEAYyBAaaT OKOIY
2000 xepHmomacTuky. Jlamapockorckara XepHHO-
IUTACTUKA JIO TIpefl effHa TOfIIHA Ce U3BEeyBallle CaMo
Ha Knunrkara 3a purectuBHa xupypruja Cronje u
TOa BO MHOTY Mail 6poj, Bo 2012 oy 147 u3Benenn
XEPHUOIITIACTUKH caMO 4 Oujie IanapOCKOICKH.

Marepujan u meroau

[Ipesentupame cepuja of 8 manuentu co BMI (Body
Mass Index) mon 30 m ASA rpanyanmja 1 winum 2 co
eIHOCTpaHa MHIBWHAJIHA XEpHMja KOja Ha HaJBO-
pellieH mperJey He TOMUHYBA MO IOJTHATA JINHUja
Ha cuMu3ara mpyu HATIOP.

IManuenture ce Tpetupan co TATIII (TpaHc abno-
MUHAJHA Tpe-TIepUTOHeallHa) TexHuKa. [Ipefonepa-
THBHO € JajieHa e[{Ha 1032 Ha aHTUOMOTUK IapeH-
TepaJIHO Off TpyIaTa Ha 1edaloCnopuHu 3 reHepa-
nja. Bo ommra aHecTe3nja co MaMeHTOT MOCTaBEH
Bo 10-15° Trendelenburg—oBa monox6a co panere MoK-
paj TenoTo u 6e3 ypuHapeH KaTeTap, ce N3Befie CTaH-
napnHa namnapockorncka TATII nponenypa [12,17].
KunroTo kece ce peaynypa U ce NpaBy NpernepuTo-
HeaJIeH MPOCTOP 3ajl MUOIIEKTUHEATHUOT OoTBOp. Ce
KOPHCTH rojieMa efHIHeYHa OIUIPONUIIEHCKA Mpe-
Ka-pore3a (co mMaca >40 r/m?) mmpoka 13 cM u
BUCOKa Ha MeamjamHnoT (cpenen) men 10 cM u Ha
JATEPATHUAOT 8 cM (PUKCHpaHa CO TATAHUYMCKH CITH-
panHu "Takepu", nBa Ha COOpEr-oBUOT JUTaMEHT,
€fIcH Ha 3aJHaTa CTpaHa Ha MPaBUOT aOOMUHAJICH
MYCKYJI ¥ €[leH JIaTepaJlHO Ha HUBO Ha IpefHaTa
ropHa uiujayHa crnuHa. [leputoHeymor ce 3aTBOpa
HaJl MpexkaTa CO TATAHUYMCKH TaKEePH.
[NammentnTe MOOWja "HE PECTPUKTUBHU" MPETIOPAKH
NoCTONepaTHBHO (HeMa 3a0paHa 3a ABIKEHe 1 (hu-
3WYKa aKTUBHOCT).

HamnpaBeHa eBasyanyja Ha BpeMeTpaewe Ha orepa-
TUBEH 3aat, nepruonepaTuBHaTa 00yKa, BpeMe Ha
UCIIHIIYBabe OfI 0OJHUIA, OpOj Ha TabJeTH (aHam-
reTHK) MOTpeOHM 3a fAa Hema OOJika TMOCTomepa-
THUBHO U (DYHKI[MOHAJIEH CTaTYyC.

Bonkara kako cy0jeKTUBEH apaMeTap ce eBU/CH-
tpa co BPC (VRS-Verbal Rating Scale) uetnpu cre-
neHa ckana: 1-6e3 6omnka, 2-ymepeHa 00Jka, 3-CuinHa
6oska, 4-mMHory ciiHa Gonka. Ce eBupieHTHpaA TMpen-
oneparusHo, [TO]T 1, TIO[ 3 u ITOJT, 7 (ITOd-TToct
ollepaTWBEH JIeH) W Toa 0OJKa NMpPH MHPYBamke U
npu Karuiamwe [18-20] (Popmyaap 1).

HMupmmpekTen noyaTok 3a 6oiKkara e u 6pojoT Ha Tas-
neT (aHAJITeTHK) MOTPeOHN BO TEKOT Ha AICHOT 32
fa Hema 0oJIKa 1O UCHHCOT Off OOJTHHIIA BO TIPBHUTE
TPpH JieHa, NAUEeHTHTEe KOPHUCTea MeTaMU30J HaT-
puym of 500mr.

DYHKIMOHATHAOT CTaTyC KaKo CyOjeKTHBEH Iapame-
tap ce mepu co BPC (VRS-Verbal Rating Scale) co
YETUPHU CTeNeHa ckaja: 1-cnocoOeH, 2-JIECHO YMOpEH,
3-yMopeH, 4-ManakcaH 1 Toa npeponepaTiBHo, [TO]]
1,110 3 u I10[ 7 [21,22] (®opmymnap 2).

Ce eBujieHTHpa N0jaBa HA PaHU MOCTONEPATUBHH
KOMITJTMKAIIUY HA MECTOTO Ha XEPHUOIJIACTUKATA,
CepoM, XeMaTOM, WM WH(PEeKIHja Ha ONlepaTHBHA
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paHa Ha ICHOT Ha MICIHCOT M 7-OT NOCTONEpaTHBEH  IapameTap, N3BpIIyBame Ha CEKOjJHEBHN aKTHBHOC-
newn [7,8,23]. . Ce ofjpeqyBa BO OHOC Ha IMOCTONEPATUBHU
PekoBanecneHmjaTa ce ofipefyBa Kako cyojektueH  menosu (ITO]I) [24,25].

®opmynap 1
BOJIKA ITPU MUPYBAIBE
IIpenonepaTusHO

0 0e3 0onka O yMepeHa GoJlka O CMJIHA GOJIKA O MHOTY CHJIHA GOJIKa

nmoai1

0 0e3 0oka O yMepeHa Gojlka O CMJIHA GOJIKA O MHOTY CHJIHA GOJIKa

noas3

0 0e3 0onka O yMepeHa GoJlKa O CMJIHA GOJIKA O MHOTY CHJIHA GOJIKA

noa’7
0 06e36onka O yMepeHa Golka O CHJIHA GOJIKAa O MHOTY CHJIHA GOJIKa

BOJIKA TP KAIIITAIE
IIpenonepaTusHo

0 0e3 0oka O yMepeHa GoJlka O CMIIHA GOJIKA O MHOTY CHJIHA GOJIKA

noa1

0 0e3 0oka O yMepeHa GoJIKa O CMJIHA OOJIKA O MHOTY CHJIHA GOJIKA

nmoas

0 06e3 6onka O yMepeHa Go/lka O CHJIHA GOJIKA O MHOTY CHJIHA GOJIKa

nmoa7
0 06e3 6oka 0 yMepeHa Go/Ika O CHJIHA GOJIKA O MHOTY CHJIHA GOJIKa

®opmynap 2
OYHKIIMOHAJIEH CTATYC
IIpenonepaTnsHo

0 cnocodeH 0 JIECHO YMOPpPEH 0O yMOpeH O MaJIaKCaH

nmogi

U Coco0eH [ JIECHO YMOpEH O yMOpeH O MajakcaH

moa3

U COco0eH [ JIECHO YMOpEH O yMOpeH O MajakcaH

o 7

0 cnocooeH 0 JIECHO YMOPEH 0O YMOp€EH O MaJIaKCaH
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Pe3ynratn

On 8 manyeHTH KOW T MICTIONTHA]a YCIIOBHUTE 32 BIIE3
BO CTy[IjaTa Kaj efieH MalieHT UHTPAOTIEPATUBHO Ce
IWjarHOCTUIIMPA KOHTpallaTepajiHa OKYyJITHA XepHHja
u Oertie UCKIy4eH off ctynujaTa. Kaj efieH nanuenr e
MOCTaBEH YpPUHAPEH KaTeTap MOCTONEPATHBHO 3apa-
IV peTeHIyja Ha ypuHa, He 6ea 3a6eseskann Ipyru
KOMITTMKAIA Kaj HUENeH Off MalMeHTUTE Ha JeHOT
Ha ucrmcotT u [TO]I 7.

CpenHO BpeMe Ha Tpaewe Ha ONepaTHBHUOT 3adaT
Gemre 32,8 MIUHYTH, a CPEJHOTO Bpeme Ha ucrmc 1,14
nena. Cpengna BpengHoct Ha 6oskaTta [1O]] 1 Geme

1,7 mpn MupyBame n 1,8 ipy  Kaliame Wil yMepeHa
6oska cnopep ckanata 3a 6osaka. [IO]J] 3 Gonkata
oemre 1,1 npu MupyBame 1 1,3 pu Kalame, OqHOC-
HO moMefy Oe3 Oonka u yMepeHa Oonka. [TOI 7
BpengHocTa Oerre 1 minum 6e3 60nka.

Bo onnoc Ha pynkimmonanauor cratyc [IO]1 1 Gemre
1,7 unu necno ymopes, ITO]1 3 1,14 moGaucky o
crmocoben, a I[TO]I 7 Beke 1 unm cnocoGeH.

CrTe manmeHTH Aajoa MOJaTOK ieKa KOpUcTese Mmo-
MAJKYy Off B¢ TaGJeT! THEBHO NPBUTE TPH JICHA 11O
ucnucot, a Beke [1O]] 3 6uie cnocoOHM 1a TH U3BP-
myBaat cekojaqHeBHuTe aktuBHOCTH (Tabena 1).

Ta6ena 1. PezynraTu o 8 onepupaHy aleHTH CO CPEHU BPEHOCTH

bp Bpeme/ ueme  bonka  GIIOAL  6IIOA3  oIIOA7 e Hﬁ;{l H((I))EB HgEU Kar. Pex. T
1 40 1 11 2/2 11 11 1 2 1 1 3 <2
2 30 2 11 2/2 2/2 11 1 2 2 1 1 3 <2
3 40 1 11 212 11 1/1 1 1 1 1 3 <2
4 25 1 11 22 1/2 1/1 1 1 1 1 2 <2
5 30 1 11 212 11 1/1 1 2 1 1 3 <2
6 30 1 11 11 11 11 1 2 1 1 2 <2
7 Bun/50

8 35 1 11 12 11 11 1 2 1 1 3 <2
Cp 3285 1,14 1,71/1,86  1,14/1,28 1/1 1,71 1,14 1 2,71

MOJ (nmocromnepatuBeH fieH ), 1 —ce cmeTa 2449 o onepaTuBeH 3adart, 2 -48 4, T/ (TaGieTn JHEBHO), HATPABEHH Ce
ABe rpynu : |. ynoTpeda Ha 2 UM NOMaJIKy TaOjeTH AHEBHO u |l. ymoTpeba Ha nmoBeKe off 2 TablIeTH JHEBHO 3a fia ce
NOCTUTHE aHanre3wja. TabierapHaTa aHanre3wja € BO JOMAIHM YCIOBH, MO WUCIUIIYBalkbe Ha MAIMEHTOT, t¢e-

(pyHKIIMOHAJIEH CTaTyC
Huckycuja

Kaj gen op manueHTHTE KOM KIMHUYKH CE CO EHOC-
TpaHa UHTBUHAIHA XepHUja HHTPAONEPAaTUBHO IIPH
JlanapocKomnyja ce Bepuduippa OKyJITHA KOHTpaia-
TepaiHa xepHuja [26]. Enen op manmenTuTe Gere
[jarHOCTUIIMPAH CO OKYJTHA KOHTpaJaTepaiiHa Xep-
HUja u Oellle M3BeieHa OmiaTepaiHa XepHUOIUIACTH-
Ka, TOj Oelle MCKIy4yeH of crynujata. OTKpUBamHETO
¥ TPETUPAHETO HA OKYJITHUTE XEPHUAM € OBO3MOKEHO
equHcTBeHO co TAIIII TexHukara, a ro HamalyBa
HATaMOIIHAOT MOPOMAMTET M CHMIITOMATOJIOTHjaTa
OJ1 HCOTKPHEHUTE M HETPETUPAHN XEPHHU.

Bo oiHOC Ha BpeMeTpaemeTo Ha ONepaTUBHIOT 3adaT
TOa € KOMIapalWiIHO CO OTBOpEHATa XepHUOIIIac-
THKA, UaKO CTYAMUTE YKaKyBaaT Ha HEIITO MOJOJrO
Tpaeme Ha JIanapoCcKOICcKaTa XepHuoriacTuka [7,8,10].
Bonkara Bo OCTHEPaTUBHUOT TEK Ce ABMKU Off yMe-
peHa BO TPBHOT NOCTOIIEPATUBEH JIEH /IO CKOpO 6e3
60JIKa TPETHOT, MMa MaJIil PA3JIMKN BO KBaHTHUTE-
TOT Ha OMHUCOT Ha O0NKaTa NPy MUPYBamkE U HATIOP
(xamutame). CeMIOT TIOCT OTEPaTHBEH JICH CHTE Ta-
menTn 6ea 0e3 00JIKa BO OHOC Ha cKayiaTa 3a 0OJIKa.
OYHKIMOHATHUOT CTaTyC MOCTONEPATUBO BEKE Tpe-
THOT JIeH ce JOOIMXKYBa JIO CIOCOOEH, ITO OroBapa
1 Ha HamaJieHaTa 60JIKa TPETHOT JCH-OIMIIIaHa TIoMe-

fy 6e3 60JKa U yMepeHa, a CEIMUOT JIEH € CO OIHC
cnoco0eH. HamanyBameTo Ha OonkaTra TPETHOT
MOCTONEPATUBEH JIEH, X NOA0OPYBamETO Ha (PYHK-
UIOHAJTHUOT CTaTyC OAroBapa M Ha ONHUCOT Ha pe-
KOHBAaJIECIIEHIIAjaTa TPETHOT MOCTONEPATUBEH JICH
KOTa ManueHTHTe ONuilaa jieka Ouiie cnocoOHu Jia
'l U3BPIIYBAT CEKOjAHEBHATE aKTUBHOCTH. McTO Taka,
MHAMPEKTEH TOKa3aTell € W ynorpedara Ha MOMAJKY
of iBe TabJIeTH JHEBHO Kaj CUTe MallueHTH 3a Jla ce
TIOCTHUTHE aHaJIre3uja BO IPBUTE TPH JICHA TIO0 MCIIACOT.

Muckycuja

Moxke fa ce Kake fieka MPEJHOCT Ha JIarnapocKOIll-
ckata TAIIII TexHuka e paHaTa MOOMIU3aLja U BOH-
OOTHMUKM TPETMaH Ha MALUEHTOT, ManaTa norpeda
OJ1 aHANTe37ja MOCTONEPATHBHO U OGP30TO BpaKkame Ha
CEeKOjIHeBHATE aKTHBHOCTH. [TanmeHTOT TpeTnpan
JIANapOCKOIICKU NMa 100ap paH KIMHIYKH UCXO.
3a f1a ce MOTEHIMpa 3Ha4YajHOCTa Ha OBUE PE3YJITATH €
norpe6Ha CTyuja co morojeM 6poj cIydan.

Kongauxini na unitiepecu. He e nexnapupas.



154

HHll(lp()CK(')IICK{l WHTBUHAJTHA XECPHUOITACTUKA

Jureparypa

1.

10.

11.

12.

13.

14.

Lichtenstein IL, Shulman AG. Ambulatory outpatient hernia
surgery. Including a new concept, introducing tension-free
repair. Int Surg 1986; 71(1): 1-4.

Simons MP, Aufenacker T, Bay-Nielsen M, et al. European
Hernia Society guidelines on the treatment of inguinal hernia in
adult patients. Hernia 2009; 13(4): 343-403.

Ger R. The management of certain abdominal herniae by intra-
abdominal closure of the neck of the sac. Preliminary commu-
nication. Ann R Coll Surg Engl 1982; 64(5): 342-344.
Arregui ME, Davis CJ, Yucel O, Nagan RF. Laparoscopic mesh
repair of inguinal hernia using a preperitoneal approach: a
preliminary report. Surg Laparosc Endosc 1992; 2(1): 53-58.
Dion YM, Morin J. Laparoscopic inguinal herniorrhaphy.
Can J Surg 1992; 35(2): 209-212.

Eklund A, Montgomery A, Bergkvist L, Rudberg C. Chronic
pain 5 years after randomized comparison of laparoscopic and
Lichtenstein inguinal hemia repair. Br J Surg 2010; 97(4): 600-608.
Neumayer L, Giobbie-Hurder A, Jonasson O, et al. Open
mesh versus laparoscopic mesh repair of inguinal hernia.
N Engl J Med 2004; 350(18): 1819-1827.

Memon MA, Cooper NJ, Memon B, et al. Meta-analysis
of randomized clinical trials comparing open and laparoscopic
inguinal hernia repair. Br J Surg 2003; 90(12): 1479-1492.
1-danish hernia database recommendations.pdf [Internet].
[cited 2014 May 26]. Available from: http:/Awww.kirurgisk-
selskab.dk/cms/images/stories/guidelines/danish%20herni
a%?20database%20recommendations.pdf

McCormack K, Wake B, Perez J, et al. Laparoscopic surgery for
inguinal hemia repair: systematic review of effectiveness and eco-
nomic evaluation. Health Technol Assess 2005; 9(14): 1-203, iii-iv.
Singhal T, Balakrishnan S, Grandy-Smith S, El-Hasani S.
Consolidated five-year experience with laparoscopic inguinal
hernia repair. Surgeon 2007; 5(3): 137-40, 142.
Laparoscopic Inguinal Hernia Repair Technique [Internet].
[cited 2014 May 25]. Available from: http://emedicine.
medscape.com/article/1534321-technique.

Rutkow IM. Demographic and socioeconomic aspects of
hernia repair in the United States in 2003. Surg Clin North
Am 2003; 83(5): 1045-1051, v-vi.

Wellwood J, Sculpher MJ, Stoker D, et al. Randomised controlled
trial of laparoscopic versus open mesh repair for inguinal

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

hernia: outcome and cost. BMJ 1998; 317(7151): 103-110.
Laparoscopic versus open repair: A superior approach to
inguinal herniorrhaphy?OA Minimally Invasive Surgery
[Internet]. [cited 2014 May 26]. Available from: https:/
www.oapublishinglondon.com/article/618#3.

Rosenberg J, Bay-Nielsen M. Current status of laparoscopic
inguinal hernia repair in Denmark. Hernia 2008; 12(6): 583-587.
Transabdominal Preperitoneal (TAPP) Hernia Repair. 2013;
[cited 2014 May 24]; Available from: http://emedicine.
medscape.com/article/1893529-overview.

Briggs M, Closs JS. A descriptive study of the use of visual
analogue scales and verbal rating scales for the assessment
of postoperative pain in orthopedic patients. J Pain Symptom
Manage 1999; 18(6): 438-446.

Srikandarajah S, Gilron I. Systematic review of movement-
evoked pain versus pain at rest in postsurgical clinical trials and
meta-analyses: a fundamental distinction requiring standar-
dized measurement. Pain 2011; 152(8): 1734-1739.

Pain after primary inguinal herniorrhaphy: influence of surgical
technique. [Internet]. [cited 2014 Jun 1]. Available from: http:/
jsurg.com/blog/pain-after-primary-inguinal-herniorrhaphy-
influence-of-surgical-technique

Rubin GJ, Cleare A, Hotopf M. Psychological factors in
postoperative fatigue. Psychosom Med 2004; 66(6): 959-64.
Salmon P, Hall GM. A theory of postoperative fatigue. J
R Soc Med 1997; 90(12): 661-664.

O’Reilly EA, Burke JP, O’Connell PR. A meta-analysis of
surgical morbidity and recurrence after laparoscopic and
open repair of primary unilateral inguinal hernia. Ann Surg
2012; 255(5): 846-853.

Callesen T, Klarskov B, Bech K, Kehlet H. Short convalescence
after inguinal herniorrhaphy with standardised recommendations:
duration and reasons for delayed return to work. Eur J
Surg 1999; 165(3): 236-241.

Timing of return to work after hernia repair: Recommen-
dations based on a literature review | BC Medical Journal
[Internet]. [cited 2014 Jun 1]. Available from: http://www.
bcmij.org/articles/timing-return-work-after-hernia-repair-
recommendations-based-literature-review

Griffin KJ, Harris S, Tang TY, et al. Incidence of contra-
lateral occult inguinal hernia found at the time of laparoscopic
trans-abdominal pre-peritoneal (TAPP) repair. Hernia
2010; 14(4): 345-349.



Max Meo Ilpezaeo 2014;68(3): 155-159

Opuzunanen iwipyo

NHIJEKIIMCKA TEPAIIMJA CO BOTULINUM TOXIN A BO TPETMAH HA XPOHUYHU

AHAJIHA ®UCYPU: ITMJIOT CTYIUJA

INJECTION THERAPY WITH BOTULINUM TOXIN A IN TREATMENT OF CHRONIC ANAL

FISSURES: APILOT STUDY

Bnaguvmup Angpeesckn', CBeTozap AHToBuK” 1 Hukomna Jankynoscku®

'J3Y YHuBep3uTETCKAa KIMHHKA 3a TaCTPOEHTEPOXenaTonoruja, “J3Y YHuBep3uTeTcKa KIMHUKA 3a
nurectuBHa xupypruja, Yumep3uteT "CB. Kupun u Metonuj", Menuuuacku ¢akynrer Ckormje,

Peny6nuka Makenonuja
AmncrpakTt

Bosen, Llenu Ha cTygujaTa ce fja ce ogpefy KINHIY-
KHUOT OfITOBOP Ha WHjeKIIcKaTa Tepamnuja co botuli-
num toxin A (UTBT) kaj naumeHTH cO IUjarHOCTH-
qUpaHa XpoHWYHa aHamHa ¢ucypa (XAD), eBen-
TYyaJIHO TIPOjaBeHUTE HecakaHu e(PEeKTH Off Hea M
lla ce MpolleHaT KapaKTEepUCTUKUTE Ha MAIIEHTUTe
BO MOMEHTOT Ha MOCTaBYBake Ha IMjarHo3a. AHaJ-
HuTe (pucypu ce yecto 3abonyBamwe. Bo ocHOBaTa
Ha HUBHATa I0jaBa € pa3BojoT Ha 3r0JIEMEH TOHYC Ha
BHaTpelIHUOT aHaseH cunkrep (BAC). Xupyp-
IIKUTE METOAM Ha JIEKyBathe ce e(pUKacHH, HO MOXKe
lla ce MpUYMHA 32 TPajHU HecaKaHW e(peKTHu, KaKo
LITO € MUHOPHATAa aHaJTHA MHKOHTHHeHnyja. [Tpuspe-
MEHO HaMmallyBalke Ha ToHycoT Ha BAC moxe fa
ce MOCTHUTHE (papMaKOJIOWIKK CO MpUMeHa Ha ho-
tulinum toxin (BT).

Metomun. Bo crynmjata 6ea Bkiaydernn 20 manueHTH
co XA® tperupanu co botulinum toxin Tumr A. Uu-
jekumckaTa Tepanuja Oemre amnmpupana Bo BAC
co mpuMeHa Ha pactBopeH BT amnmmiupan Ha iBete
crpanu o XA® Bo no3a on 10 U, ofHOCHO BKYITHA
mo3a op 20 U Bo 0,05 mir BoyMeH.

Pesyararn. 1o nepuon Ha cinefneme of 3 Meceny,
noo6pyBame (CaHnparmbe Ha (hrCypuTe U HaMalyBa-
e Ha 60JKaTa) of] TepanujaTa Gelle perucTpupa-
HO Kaj 90% mnammenTtu. [ToTnonHo 3a3apaByBamke Ha
XA® 6eme mocturaaTo kaj 65% manmentu. Kaj
Tpu nanuenTn (15%) Gemie perucrpupaHa mojaBa
Ha TPaH3UTOPHA MUHOpHA aHAJIHA MHKOHTWHEHIIW]a
MaHugecTupana co nojasa Ha ¢uatyc. MaTeH3uTE-
TOT Ha 6oJIKa Tpy U 10 fedekanyja mo 4 HefAenu of
HTBT cnopeneHo co neprofioT Npef| THTEPBEHIINjaTa,
CTAaTUCTHYKY 3HauYajHO Gerre HamaneH (p < 0,05).
3aknydok. UTET e edukacha u 6e36enq1a popma

Kopeciionoenyuja u peiipuniti 0o: Bnagumup Amnppeescku, J3Y
‘YHuBep3uTeTCKa KIMHMKA 32 racTpoeHTepoxenaTonoryja, "Bogmancka”
17,1000 Ckomje, P. Makenonnja; E-mail: banebumbar_med@hotmail.com

Ha TpeTMaH Ha XA ®. Taa mokaxysa qobap epexT
U PEeTKH MUHOPHU U TPAH3UTOPHM KOMIUIMKAIIWU.
3aroa cekorail Tpeba fa ce uMa MpeaBuf Kako OIl-
ja mpey| MpUMeHaTa Ha HeKoja Off XUPYPIIKUTE
¢dopmu Ha Tepanwmja.

Knyunu 360poBu: XpoHNYHA aHAIIHA (PUCYpa,
botulinum toxin

Abstract

Introduction. The aim of this study was to determine
clinical response to injection therapy with botulinum
toxin A (ITBT) in patients diagnosed with chronic anal
fissure (CAF), possibly manifested side effects from it
and to assess the characteristics of patients at the time of
setting the diagnosis. Anal fissure is a common disease.
The basis of its appearance is the development of an
increased tone of the internal anal sphincter (IAS).
Surgical treatment methods are effective but can cause
permanent side effects such as minor anal incontinence.
Temporary reduction of IAS tone can be achieved phar-
macologically using the botulinum toxin (BT).
Methods. The study included 20 patients with CAF
treated with botulinum toxin type A. Injection therapy
was administered to IAS by applying the dissolved BT
situated on both sides of the CAF at a dose of 10 U, or
in other words a total dose of 20 U in 0.05 ml volume.
Results. At follow-up period of 3 months, the impro-
vement (complete repair of the fissures and pain relief)
of treatment was seen in 90% of patients. Fully reco-
very of CAF was achieved in 65% of patients. In three
patients (15%), the occurrence of minor transient anal
incontinence was registered, manifested by phenomenon
of flatus. The intensity of pain during and after defeca-
tion after 4 weeks of ITBT compared to pre-interven-
tion was statistically significantly reduced (p <0.05).
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Conclusions. ITBT is an effective and safe form of treat-
ment of CAF. It shows good effect and rare complications
that are minor and transient. Therefore, ITBT should al-
ways be considered as an option before the application
of any of the surgical forms of therapy.

Key words: chronic anal fissure, botulinum toxin

Bosen

AmanHaTa pucypa npeTcTaByBa HalOJIKEH paclen
Ha JINTaBHIaTa Off aHAJTHUOT KaHaJl IITO ce MpoTe-
ra off HaiBOPEIIHNOT aHaJIeH OTBOP BO HAacOKa Ha
Ha3za0eHaTa JIMHWja Ha BHATPEILIHUOT aHAJICH BEHELl.
ducypure ce genar Ha NIpUMapHU U CEKYHJapHU U
aKyTHU 1 XpoHWYHU. [IpuMapHuTE aHaTHN (PUCypH
ce OHHUE KOW HeE Ce jaByBaaT BO CKJION Ha APYTH 3a-
6omyBama. [locTojat aBe meprHIINT KON TOOIICKY
ru ofpefyBaat npumapaute XA P, aHaToMcKa 1 Bpe-
MeHcka. Bpemenckn XA® ce opnmukyBa co 0ojka
LITO Tpae MOJOJT0 Of 4 Hefeau Uil IIOKPaTKO, HO
CO CIIMYHH E€TIM30I1 BO MHUHATOTO. AHATOMCKH, T1aK,
ce flepuHMpa cO U3AUTHATHA padOBH, ja301 YyBap Ha
MUCTATHUOT Kpaj W/WIIM BUJIUBUA MYCKYJIHH BJIaKHA
Ha BAC Bo gHOTO [1]. [IpeBaneHumjaTa € TEMKO f1a
ce MPOIIeH! TOYHO. Peuncn cekoe 14yBCcTBO Ha HENpu-
jaTHOCT BO aHOpEKTalHaTa peruja, ce MpUIHLIyBa
OJ] CTpaHa Ha NAMEHTUTE HA CAMITOMATCKa XEMO-
poupansa 6osnect. Kaj ommurara nomnynanyja e Be-
POjaTHO MHOT'Y TOBUCOKA OTKOJIKY IITO Ce KOHCTa-
THpa BO KJIMHUYKaTa MpakTukKa [2]. Bo BTopara mno-
JIOBWHA HA MUHATHOT BEK, TEPAIMCKH TJIABHO CE TPH-
MeHyBaa KOH3ePBAaTUBHU (POPMH Ha TPETMaH cO aIl-
JMKalyja Ha JOKAJHU areHCH M TOIUIM KYIKH WJIH
HEKOU Off XUPYPIIKUTE TEXHUKH, KaKo JlaTepaliHaTa
cunkrepekTomuja [3] u JloproBara TexHuKa Ha
aHayHa uiaTtanwmja [4,5]. Xupypikure popmu Ha
Tepamnyja BKIYYUTETHO W JlaTepajiHaTa MHTEPHA
cpunkrepekromuja (JIMC) koja npeTcraByBa 31maTeH
TEpaNuCKu CTaHAapj CO YCIELIHOCT OKoay 95%,
Ce acolMpaHy CO PU3UK 3a M0jaBa HA IEpMaHEHTHA
MHHOPHA ¥ IOPETKO MajopHa (heKaslHa MHKOHTHHEH-
mja kaj 4-10% op cimygaure [6]. MajopHaTa niep3uc-
TEHTHA MTHKOHTUHEHIYja, CIIOpe]] HEKOM aBTOpHUTE-
TH, ce cMeTa 3a HenpudaTiuBa KOMIUIMKalFja Ha
TepamnujaTa Ha OEHUTHUTE COCTOjOU U 3a00J1yBamba
[7]. Nako XA® npeTcraByBa GeHUrHa cOCTOjOA, UH-
TEpecoT 3a Hea He omara JoJIro Bpeme, BO MPHUJIoT
Ha TO roBopu akToT aeka o 1966-2010 roguna
ce yOMIpany oBeKe off 75 paHIOMU3UPaHH TIPOC-
NEKTUBHYU CTYAMM Ha oBaa TeMa co 49 cnopepou Ha
pasnuuHuTe (hOPMU Ha MEAMKAMEHTO3HA U XUPYp-
mkuTe opmu Ha Tepanuja [8]. Oco3HaBameTO Ha
nmaTopu3nONIoryjaTa Ha aHAJIHUTE (PUCYpH TU TPO-
MEHH TEepaINCKUTe MOXKHOCTHU U co3fafe Hosu. Kpy-
[UjaJieH eJIeMEHT BO OBa IMa HAMaJlyBambeTO Ha XH-

nepronycoT Ha BAC. OBa MOxe Jja ce TOCTUTHE CO
IpUMeHa Ha HUTPO MpenapaTH, KaIuyM KaHaTHA
6JIOKaTOpW WIN WHjEeKIMCKa Tepamnuja co botulinum
toxin (BT), kou ce mpuMeHyBaaT 3a TaKaHapeUYeHa
XeMIcKa c(hUHKTepeKTOMIja. [ J1TaBeH MOTHB 3a CIpo-
BElyBamkETO HA OBaa CTyAuja Oellle JOCKOpelIHaTa
3aCTaneHoCT U MOXKHOCT 32 JieKyBamkhe Ha XA D Bo
MakefoHuzja caMO €O JIOKaJTHI MEIUKAMEHTH U XU-
pypuikuTe popmu Ha Tepanuja. Llennre Ha cTyau-
jaTa ce: ma ce MpoIeHaT KapaKTepUCTHKUTE Ha Ta-
UEHTHTE BO MOMEHTOT Ha MOCTaBYBame Ha JIMjar-
HO3a, [a ce ofpeau KIMMHUIKUOT ofprosop Ha UTBT
Kaj MalyueHTH co aujarHoctunupana XA®P u eBen-
TYaJIHO MPOjaBEeHUTE HecaKaH! e(PEeKTH Of] Hea.

Marepujan u meToau

On 01.01.2013 mo 01.01.2014 ra J3Y YHuBep3uTeTCcKa-
Ta KJIMHHAKA 32 TaCTPOEHTEPOXEINATOOrHja BKYITHO
23 manueHTu co XA P, Kou NpeTXoaHO Ouje Heyc-
MEITHO JIEKYBaHH CO JIOKAJIHA MEIMKaMeHTO3HH hop-
MH Ha Tepanmja BO Ieprof NORouT off 3 Hepemnn, Oea
TpeTupaHu co MHjeKnucka Tepanuja co bT. Hury
€fleH Of] MaleHTHTe, IPef XeMIcKaTa C(OUHKTEpPEK-
tomuja co BT, He mpujaBu mpucycTBO Ha aHaJTHA
MHKOHTHHEHIMja npef TpeTtMaHoT. I[IpBudHO cute
nanueHTy O6ea NOAJIOKEH! Ha KIIMHIYKA eBajyanyja
co ¢u3uKajeH nperien Ha abloMeH, HaJBOpelleH
aHalleH M JIOKaJIeH JUTUTaJIeH Tperyiefi, eHOCKOII-
CKa eBaslyalyja co CHITMOMAOCKOIIUja WM TOTAIHA
KOJIOHOCKOTHja U Gerrre 06e36efeHa mHpopMupaHa
corsacHocT. Kaj cekoj off maijueHTuTe injarHo3aTa
Oellle TOCTaBeHa BP3 OCHOBA Ha PE3YJITaTUTE Off OBUE
ucnenyBama. Bo crynmjata Oea BKIyYeHH NALUMEHTH
Ha BO3pacT HaJl 18 TOMHN U CO TIOCTOEHE Ha 00jeK-
THUBHA KJIMHUYKA U €HJOCKOIICKU NMOTBpAecHa XA P.
Kaxko kpuTepnymn 3a HcKiy4dyBame Oea mpuMeHe-
TH CJICAHUBE: MOCTOCHE HA aKyTHA aHaHA (ucypa,
NpUCyTHa MH(pIaMaTOpHa HpeBHA OOJIECT, aKTUBHA
JIOKaJIHA WJIM CUCTEMCKa MaJluTHa OOlecT, TyOepKy-
J103a, IepraHaTHi (PUCTYIIU U aTlCliecH, IUTaHNpaHa
WM TIPACYTHA OPEMEHOCT, IPETXOHA W TapaieliHa
Tepanyja co KajauuyM OJI0OKaTOpH, MIPUCYTHA JIOKAJI-
Ha uH(pek1yja, IpueM Ha XeMoTepalnyja, IOfjaToK 3a
NPEeTXOfHA JIOKAJIHA pafuoTepanyja, PEeTXOMleH onepa-
THBEH TPETMaH BO Npefiell Ha aHAIHAOT KaHAIl v TIPH-
CYCTBO Ha XeMOpouasiHa 60JIECT O YeTBPTH CTETICH.
HHjexipickarta Tepanuja Oere CripoBefieHa co IpuMe-
Ha Ha botulinum toxin Tum A (Botox, Allergan, Westport,
Ireland), mpeTxomHO cknagupan 1 yyBaH Ha -10°C, a
noroa pactBoper co sol. NaCl a 0,9%, n ammupan
Ha gaBete ctpanu of XA®P Bo BAC, Bo f03a op 10
U, ogHocHo BKymHa fo3a of 20 U Bo 0,05 M Bomy-
MeH, cO IPUMEHA Ha WHCYJIMHCKH IITPUIL Off 2 MJT 1
urna of 10 mm, 26G. Cute npouenypu 6ea cpoBe-
JIeHU Of] CTpaHa Ha UCT racTpoeHTeposor. Enen aex
npej MHTEPBEHIMjaTa CUTE MalueHTH 6ea mpoyvmc-
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TeHN CO MPUMEHa Ha PacTBOP HA TONMETWIICH TIIU-
koJ. [TocTuHTEpBEHTHO cuTe Gea COBETYBaHHM Ja BHE-
CyBaaT 3rojieMeHa KOJIWYMHA IEeNyJI03HN BJIaKHA BO
rcxpaHara. IlpumapHa nen u Mepka Ha ucxop Oelie
MOTHOJIHOTO caHUpame HA XA P, TOTBPAEHO CO Hafl-
BOpEIICH aHalleH mperies] u aHockonuja. CeKyHaap-
HU 1enn Oea HaMallyBamke Ha CHMIITOMHTE Ha 60JKa
1 KpBaBEeH-E 1 MOjaBaTa Ha HEMTOCPEHHU TN OJIOXKe-
HU KOMIUIMKAIMY BO CMHUCIIAa Ha aHAJIHA WHKOHTUHEH-
yja, ajepruja Wwin jJokaimHa uagpekipja. [TornomHo-
TO caHmMpame Oelre AeUHUPAHO KaKO IOTIONIHA
enuTeNnn3alyja Ha MeCTOTO Ha MPETXOJHO KOHCTa-
tupaHata XA®. HTeH3uTETOT HA OOJIKATA U NPH-
CYCTBOTO Ha KpBaBeme Oea MEpeHN NPeKy BHU3YeJ-
Ha aHaJorHa ckana [9]. AHasHaTa MHKOHTHHEHIINja
Oellle ciiefieHa co IprMeHa Ha CHCTEMOT Ha CTeTeHy-
Bamke W CKOpHpame cropen Pescatori: A-WHKOHTH-
HeHIyja 3a (iatyc u cny3, b-teuna cronuna, B-
TBpfa crojuia u 1 3a moBpeMeHa 1ojasa, 2 3a 1ojaBa
eJIHaIll HelleJTHO U 3 3a mojaBa cekojaaeBHo [10]. TTo
NPBIYHUOT TPETMaH MaleHTuTe Gea KIMHNYKYA Clie-
meHu BO mHTepBanu of 4 u 12 nemenn. He3aBucHo
o7 BaKa 3aKasKaHUTE KOHTPOJIN, NCTUTAHAIIATE MMaa
MOSKHOCT J1a KOHCYJITHPAaT W Ha HUBHO Oapame NpH
€BEHTYaITHO BIIOIIYBaHk-€ HA CHMIITOMHUTE.
KonTtnHynpannte Bapujadim 6ea n3pa3eHn Kako Cpefi-
Ha BPEHOCT CO CTaHAApJHA IeBHUjallfja, a KBAJIMTATHB-
HUTE BO alICOIYTHU (ppekBeHIu. 3a aHanu3a Ha pas-
JIMKUTE BO CKOPOBHUTE 3a OOJIKa MpH ceKoja rmoceta oe-
e mpuMeHeT Student-oB t-test. YTBpaeHuTe BpemHoc-
Tn 3a p<0,05 6ea cMeTaHu 3a CTATUCTUIKY 3HAYAJHU.

Pe3ynratn

On 23 matmenTH co pujarHoctunupana XAd u Tpe-
tupanu co UTBT, camo 20 6ea BKiIyyeHH BO OBaa
crypuja. ITpeocranature 3 nmanueHTH O6ea UCKIyde-
HU, OWIEejKN He ce jaBhja Ha KOHTPOJIa BO MEPUOOT Ha
cnepeme. CpeHaTa BO3pacT Ha UCIIUTYBaHATa Ipymna
n3HecyBaine 37 rogunu (Bo panr of 18-66 rogunn).
Op BKITyueHuTe nanueHTy, 14 6ea xeHu, a 6 Max.
Camo Kaj 6 mauyeHTy npef] NCIUTYBamkeTo Gellie KOH-
CTaTMPaHO YPENHO LPEBHO Mpas3HeHe, a Kaj IpeocTa-
Hatute 14 xoHcTunanuja. Cute xxeHu 6ea poguiIKu

Tadena 1. KnuHMYKYM KapaKTepUCTHKK HA MAMEHTH
co XAD

Bpoj %
Iloa
M 6 30
X 14 70
Cumitiiomu
Bonka 20 100
Kpsasemwe 17 85
[Ipyputyc 15 75
BpeMmeTpaewe Ha CAMITOMHI
Mecenu (cpeana BpenHoOCT + SD) 9,5+6,8

CO €[IHO WM [IOBEKE IPUPOHY BarHAIHU IOPOAYBakba.
[IpoceunoTo BpeMeTpacHme Ha CUMIITOMUTE TIPET] UH-
TepBeHIHjaTa n3Hecysaie 9,5+6,8 mecem. [leTHaecer
ManueHTy Tpefi UHTepPBeHIujaTa Oune HEeyClelrHo
TpeTHpaHH! CO JIOKaJHa MEINKaMEHTO3Ha Tepanuja
Ha 6a3a Ha aTCTPUreHCH, a 5 co JIOKaJIHa IPUMEHa Ha
KanuuyM KaHajeH Omnokatop. Kapakrepuctukure
Ha UCIOUTAHNULHUTE ce TpuKakaHu Ha Tabena 1.

[lo 3aBpuryBame Ha IEPUOAOT Ha cliefieke off 12 He-
nend, kaj 13 nanuenTu (65% ) Oellre KOHCTATAPAHO
MOTHOJIHO caHupame Ha XA®D. Opnpenex creneH Ha
nogo0pyBame Ha CAMIITOMHTE Oellle perucTpupan
kaj 60% on manmentute (12/20) mo 4 venenu u 90%
(18/20) mo 3 mecerm og UTBT. 3apacHyBame Ha XA D
6emre peructpupano kaj 20% (4/20) nanueHTH 1O
4 Hepenu. BKymHMOT ycnex of TepanujaTta u3pa3eH
npeKy caHnpame Ha XA P u nogoOpyBame Ha Ipu-
cyTHaTa 6onka u3HecyBaiie 90% (18/20 marmeHTn).
HHuTen3uTeToT Ha 60JIKaTa CTATUCTHYKY 3HAYAjHO
Oellie HaMaJleH yIITe Py MpBaTa KOHTpoJIa 1o 4 He-
Jiesu, KaKo 1 10 3 Mecel BO OfJHOC Ha NIEPHOIOT IPeft
tpet™MaHoT (Tabena 2). Tpu nanueHTHn mMpujaBuja
[ojaBa Ha MUHOPHA TPaH3WTOpPHA aHAJIHA MHKOHTH-
HeHIIMja MaHu(ecTrpana co nojasa Ha guatyc (15%).
He 6ea peructpupaHu Apyra HecakaHu e€(DeKTH Off
IpUMEHeTaTa Tepalyja.

Ta6ena 2. IaTeH3uTeT Ha OOJIKa €BaJIyUpPaH MpPeKy
BU3yellHa aHaJIOTHa cKalla

boaxka
HNurensurer
IIpen nHTEpBHELM]A 8,9 (1.5)
IIpBa KOHTpOJNA 1O 4 HeNen 0,8 (0,3)*
Bropa KoHTpona no 12 Henenu 0,2 (0,2)

BpengnoctuTe ce m3pa3eHn Kako CpefjHa BPEJHOCT U
SD. 3a cropen6a Ha pa3auKUATE BO cEKOja TOUKA €
npuMeHeT Student-oB t-test. CTaTHCTUYKK 3HAYAjHO:
MHTEH3UTET Ha 0OJIKa NpH 1 1o fAedeKalyja Ha npBa
KOHTpOJIIa copeieHo co npey uHTepBenimja *p<0,05.
BpenHnocTtuTe ce m3paseHn Kako CpefiHa BPEHOCT
u SD. 3a cropen6a Ha pa3UKUTE BO ceKoja TOUKa
e nmpuMeHeT Student-oB t-test. CTaTrCTHYKY 3HAYAJHO:
WHTEH3UTET Ha OOJIKa TpH U TI0 fiecpeKaliyja Ha IpBa
KOHTPOJIa CIOpefieHo co npey uHTepBentmja *p<0,05.

Muckycuja

XpoHUYHATa aHAIHA (pUCypa e yecTo 3a00TyBame
BO aHOpEKTaJlHaTa peruja. Pusuk-pakropu 3a nojasa
Ha aHaJHATE (PUCYpH NpEeTCTaByBaaT KOHCTHUIIAIW]ja-
Ta, xunepronycor Ha BAC, cexcyanHuTe aHajaHU
onmHOcH u Jip. bonkaTta Bo TekoT Ha pmedekaryja
pe3ynrupa co nopact Ha ToHycoT Ha BAC, co mto
ce co3maBa MaferncaH Kpyr KOj 3aBpIIHO Pe3yJIThupa
co pa3Boj Ha XA D.
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KonsepsaTusHuTe (hopMu Ha MEIMKaMEHTO3Ha Tepa-
Ija UMaat 3a [ell ia ro HaMmanaT ToHycoT Ha BAC
a co Toa M KPyUHjaTHHOT CHMITOM Ha 60iKka. OBa
MOZKe J1a ce IOCTUTHE CO IIPUMEHA Ha IUEeTETCKU Mep-
KM BO CMHUCJIa Ha BHEC Ha LIEJTyJIO3HM BJIaKHA, OMEK-
HyBauu Ha CTOJMIATA, TOIUIA KYIIKW W TPHMEHa Ha
nokanau areHcn [11]. KonsepBaTuBauTEe (hopmu Ha
Tepanuja ce oepuKacH BO JICKYBAHETO HA aKyTHU-
Te aHAJHU (hucypu, fofAeKa XUPypIIKUTe GopMu Ha
Tepanuja ce rIaBHO pe3epBupanu 3a XAD. Hajuec-
Tara XUpyplIKa Ipoueypa Koja ce IpuMeHyBa BO
TpetMaHoT Ha XA® e JIMC. Taa pesyatupa co Ha-
MalyBame Ha ToHycoT Ha BAC 1 ce 1ieHH fieka € BICOKO
ecukacHa co cranka Ha ycrermsocT o 95-100% [6,12].
Bo u3MuHaATHOT meprof] MOBeKe CTYIMH 3HAYajHO TO
TIPOMEHMja pa3bupameTo 3a oBaa coctojoa. Taka, 3afi-
HaTa KOMHCYpa WIH KBaJpaHT Of] aHAJTHATa peruja
€ JeTepMHUHIpaH KaKO MECTO CO HaMalleHa JIOKajHa
mupkyaamnyja [13]. Orramy, 3rolleMeHnoT TOHYC Ha
BAC ja HamanyBa 1pKysangjata, IITo pe3yiaTipa co
“cxXeMuja U HajuecTa moctraBeHOCT Ha XA D TokMy
Ha mo3nija Ha 12 gacot. Tonycot Ha BAC e mocpe-
[yBaH Of HW3a MMATHIITA KOW T WHBOJIBUPAAT €KC-
OUTATOPHUTE ala-apeHepruiKy, MHXNONTOPHUTE
OeTa-agpeHepruuky U Oucha3HUTE XONHUEPIUUKHU U
He-aipeHepPriIiIKy He-XOJIMHEPTIUKH penentopu. Tok-
My Ha OBa ce 3aCHOBa M NPHMEHATa Ha HUTPOIIpe-
napatu Bo Tepanujata Ha XA® u Toa HUTpOIIU-
LEPUHOT TJIaBHO, KOj ja MOfoOpyBa JIOKallHaTa nep-
(y3mja. Crankara Ha yCHEIIHOCT € BapujaOuiiHa U
ce mBIKM off 62-88% cropen Hekou aBTopH [14], no
CKpOMHH 53 % cropey] MogaTOLUTE Of HOociegHaTa
KoxpaHoBa meTa-ananm3a Ha oBaa Tema [8]. I'na-
BEeH HecakaH e(eKT Ha BaKBaTa Tepamnuja € moja-
BaTa Ha T71aBo0oNKY Kaj 19-58% o cygante [15].
BnokaTopuTte Ha KalIMyMOBHUTE KaHAJM, ITIABHO, CE
IpUMeHyBaaT JIOKAJIHO Kako 2% mactu [16]. TTose-
KeTo CTyAuH Off IOoCTeiHaBa JielleHnja ce paboTeH!
CO MpUMEHa Ha JokaseH HugegunuH. [TprToa, KoH-
CTaTUPAHO € 3HAYUTEIHO HaMallyBambe Ha TOHYCOT
Ha BAC, Ho cranku Ha caHanmja Ha XA D, cnmuunu
Ha oHue Kaj HuTponpenapatute [8]. Crankara Ha
CHCTEMCKY KOMIUTMKAIH € TIOHUCKA, HO TIOBTOPHO
U Kaj oBaa hopMa Ha Tepallyja € HEOIXO[EH BIUCOK
MPOLIEHT Ha coOpabOTKa Off CTpaHa Ha MalUEeHTHTE.
WHujekmuckara Tepanuja co BT e eneranTHa meTo-
a 3a IpuBpeMeHa peAyKiyja Ha TonycoT Ha BAC.
BT ro 6mokupa ocno6oayBamkeTO Ha alle THIIXOIUH
OJ1 HEpBHUTE 3aBPILIETOLM W HA TO] HAYMH NPHYNHY-
Ba Mapayin3a Ha MycKyJmre. Bo MOMEHTOB ce gocrar-
Hu 1Ba Tuna Ha BT (tun A u B). IToBekeTo cTyaun
noBp3aHu co TepanujaTa Ha XA P ce paboTeHu co
npuMmeHa Ha TunoT A [17]. BT ce unjektupa Bo BAC
u ro HamaiyBa ToHycoT Ha BAC Bo nepuop of 4-6
Mecen. Bonkara mo HeroBata npuMeHa ce Hamally-
Ba 10 2-7 ieHa, a NpHjaBeHUTEe CTANKK Ha 3apacHy-
Bame Bapupaat of 44-96% [18]. Kaj 0-12% on Tpe-

THPAHUTE € MOKHA 110jaBa HA MHKOHTUHEHIIW]a U JTU-
PEKTHO 3aBucH Off lpuMeHeTaTa no3a Ha BT, mpu
IIITO ceKorati e TpaHsuTopHa [18]. Bo pargommsmpa-
HHTE U pocniekTuBHY ctynuu BT e cynepuopeH Bo
cnopen6a co HUTpo npemnapatute [19]. Cucremcku
HecakaHM e()eKTH, OCBEH Kaj JMIa CO MOTBPAEHA
peaktuBaOCT Ha BT, He ce perucrpupanu [20]. Per-
KH C€ U JIOKATHUTE KOMIUIMKAIH CO TOSANHEYHA
OIHUIIAHY CIIy4au CO Pa3Boj Ha JIOKAJIHU XeMaTOMU
1 moTpeba off XUPYPILIKO JeKyBame [21].

3akiay4okK

PesynraTtute o oBaa MmuaoT-CTyAMja CE€ BO COTJIac-
HOCT €O IPYTUTe CTyAnn pabOTEeHM Ha OBaa Tema,
MaKo HE ce PenpoAyIUpaHd BO LEJIOCT, UCTU WIH
CIIMYHU CTAIMKM Ha YCIENTHOCT KaKO BO HEKOH JIPY-
ru crynuu [22). Hezasucro of oBa, UTBT e Tepanmc-
Ka OMIHja CO pecneKTUOWIHA cTanKa Ha edukac-
HOCT, 0OCOOEHO Ha KPaTOK [0 CPEMIEH POK W CO MHU-
HUMaJIHN HecakaHu eekTu. OTTaMy, NHjeKIUCcKa-
Ta Tepamnyja co 60TYIUH TOKCUH Tpeba fla ce uMa
MpelByUy] Kaj peuyncu CUTe TaIieHTH, Mpef Aa ce
MPUMEHN MOCIIeTHaTa TepanucKa OMIfja, OMHOCHO
XAPYPIIKOTO JIEKYBaHE.
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EHYMEPAIINJA HA CD34+ XEMATOIIOETCKN MATUYHU KJIETKHA CO TIPOTOYHA
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FLOW CYTOMETRIC ENUMERATION OF CD34+ HEMATOPOIETIC STEM CELLS: SINGLE

CENTER EXPERIENCE
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Ancrpakr

Bogsepn. Xemaronoerckn Matnunu Kietku (XMK)
ce KIIY4YHHOT (paKTOp IpH pean3anyjaTa Ha XeMaTo-
MoeTcKaTa TpaHCIUTaHTalWja. Exymepanmjata va CD
34+ KJeTKU cO TOMOII Ha MPOTOYHA IUTOMETpPHja
ce KOPHUCTH PYTHHCKHU BO IIEHTPHUTE 3a TPAHCIUIAHTA-
I@ja 3a OfpefyBamke Ha ONTUMAIHOTO BpeMe 3a MHOo-
YETOK Ha XapBecTpalyja 1 3a eBajyanyja Ha HOTrof-
HocTa Ha xapBecToT of nepudepan XMK. Bo oBoj
TPY/l ce MpUKa’kaHW MCKYCTBaTa Ofi YHUBEP3UTET-
cKaTa KJIMHHKa 3a xemaroisoruja-Ckormje BO eHyMme-
pammjaTa Ha CD 34+ KJIeTKHN cO MOMOIII Ha MPOTOY-
HaTa qUTOMETpHja.

Mertomn. Bo nepunonor of janyapu 2008 roguHa 10
okroMmepu 2014 ropuna Ha Knunukara u3BefeHu ce
BKYNHO 156 TpancinanTauuu Ha XMK. Bo 368 mpu-
Meponu off nepudepHa KpB Off NALMEHTH U 3[PaBH
JOOHOpHU U BO 212 npuMepouu fOOUEeHH Off MPOAYK-
THTe Ha adepesa ofpeneH e 6pojor Ha CD 34 mo3wm-
TuBHUTE KieTKu. EHymepanujaTa Oemie u3BefeHa
CO TIOMOIII Ha TpoToYeH mmroMeTap BD-Biosciences
(BD)-FACS-Canto Il, co mpuMeHa Ha MPOTOKOJIOT Ha
International Society of Hematotherapy and Graft Engi-
neering (ISHAGE) koj ce 6a3upa Ha fBe TaT¢opMmH,
Mopucumpan cropep npenopakure Ha LeukemiaNet,
WP9 on 2004 roguna.

Pe3ynraru. IIpoceunure Bpeguocrn Ha CD34+ knet-
KM Ha JICHOT Ha XapBecTpalyja n3necysaa 12,5 Mukpoll
(panr7-17), a Kaj cexoj manyeHT uHQYHAUpaHu Gea
nobuenn npoceuro 2.48 CD34+x 10%kr/renecnHa Te-
sxkuHa (pasr 0.1-6.3) .

3akmydok. Haimire pesynraTi NoTBpAdja feka npu-
MEHETHOT MPOTOKOJ 3a eHyMmepalyja Ha CD34+

Kopeciionoenyuja u petipuniti 0o: Vpuna Ilanoscka-CraBpupmguc,
J3Y YhnuBep3uTeTcka KIIMHNKA 3a XeMarosoryja, ,Bogmancka" 17, 1000
Ckorje; Tem.: 02 3147782; Mo6.: 070 22 10 89; E-mail: dr_irina@yahoo.com

KJIETKH OBO3MOXYBa TOYHA, IIpellu3Ha U Op3a eHy-
Mepaija Ha CD34+ KJIETKUTE U CUTYpHO CIIpOBe-
[lyBame Ha IpoleflypaTa Ha TPaHCIUIaHTalLyja.

Knyynu 360poBu: XeMaTONIOETCKU MaTHYHU KJIETKH
(XMK), CD 34 kneTku, MpoTOYHATA UTOMETpH]a,
TpaHCIIJIAaHTal}ja Ha XeMaTOIIETCKHU KJIETKH

Abstract

Introduction. Hematopoietic stem cells (HSC) are the
basic factor for consistent realization of the hemato-
poietic transplantation. Enumeration of CD34+ cells by
flow cytometry is routinely used by the Transplant center
to determine the optimal timing for harvest and to eva-
luate the adequacy of the HSC harvest. In this paper we
present the experience and practice from the Univer-
sity Clinic of Hematology-Skopje with the flow-cyto-
metric CD34 enumeration.

Methods. In the period from January 2008 to October
2014 a total of 156 HSC transplantations were performed
at our Institution. In 386 peripheral blood samples from
patients and healthy donors and in 212 samples obtained
from harvest products CD34 positive cells were assessed.
Enumeration was performed with BD-Biosciences (BD)-
FACS-Canto Il flow-cytometer by using International
Society of Hematotherapy and Graft Engineering (ISHAGE),
a two-platform based protocol modified according to
the LeukemiaNet, WP9 recommendations from 2004.
Results. An average of 12.8 CD34 positive cells/microL
(range 7-17) was obtained at the time of harvesting, and an
average dose of 2.48 CD34+x 10°kg (range 0.1-6.3)
was infused in each patient.

Conclusions. Our results confirmed that our routinely
used protocol for CD34+ cells enumeration enables
accurate, precise and fast CD34 quantification and makes
the practice of hematopoietic transplantation more re-
liable and securer procedure.
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Bosen

Xemaronoerckure MaTuuHn kKieTku (XMK) ce
MPETXOHUIM HA CHTE BUJOBH KPBHU KJeTKH. Tue
MIOTEKHYBaaT Off ME30[epMOT, a ce cpeKaBaar BO Iie-
pucepHaTa KpB U KockeHara cpuesruHa. Hocat orpo-
MeH TOTEeHIMjal 3a ien0a, caMOOOHOBYBathE 1 Ha-
TaMOIIIHA MYJITUIINHUCKA ucpepeHnmjanmja. Ha cBo-
jara HOBpIIMHA IO eKCIPUMUPAAT HOBPUIHUOT KIIETO-
yeH Mapkep CD34 koj mma yisora Bo MefyKJIeTou-
HaTa ajxe3rja U BO MOBP3YBamHETO HA MATUIHUTE
KJIETKH CO €KCTPaKIETOUYHHOT MaTPHUKC Off KOCKe-
Hata cpueBrHa. OBOj Mapkep ce eTekTupa Kaj 3%
Of] KJIETKATE BO KOCKEHATa CpLEBMHA U T NehUHH-
pa THe KIETKN KaKO XeMaTOIeOTCKA MATUIHY KIIeT-
ku. Bo nepudepHara KpB ce cpekaBa MHOTY IIOMaJl
npoueHT Ha CD34+ kneTku (<Smukpo/n CD34+) [1-3].
XMK ce kayqHHOT (haKTOp MpH peann3anmjaTa Ha
TpaHCIUIAHTALMjaTa Off KOM 3aBUCU MYJITHJIMHUCKHOT
eHrpapT™MEHT U TIO3UTUBHUOT MCXOT] Off MHTEPBCHIIU-
jara. Of HHMB 3aBHUCU JOJITOpOYHAaTa PEKOHCTPYK-
[[1ja, OMHOCHO ONIOPABYBAKETO HA MYJITHINHUCKA-
Ta XeMaToIoe3a Kaj MalieHTH 110 MUeI0a0IaTuBHA
Tepanuja. Co COBpeMHUTE TEPaNUCKU NPOTOKOIN
1 MPOTOKOIIM 32 MOOUIU3aIHja MOXKe 3HaUNTEITHO
fa ce 3rojeMaT OpojoT Ha HupKynupauku CD34+
MaTHYHM KJIETKH Kaj NalMeHTUTe U 3IpaBUTe TOHO-
pu [4-7]. KBanTtudukanujara na CD34+ kieTku co
MOMOII Ha MPOTOYHA ATOMETPHja ce KOPUCTH Py-
THHCKY BO LIEHTPUTE 3a TPaHCIUIaHTaIMja 3a ofipe-
AyBamke Ha ONTHMMAJHUOT TAjMHHT 3a MOYETOK Ha
XapBecTpalyja 1 co IeJl ia ce MOTBPAU aieKBaTHOC-
Ta Ha xapBector [8,9].

Bo 0B0j Tpyn ce mpuKaskaHW MCKyCTBaTa Off eHyMe-
parmmjata Ha CD34+ KiIeTKM cO TOMOIII Ha IPOTOYHA
OUTOMETpHja Ha YHHBEpP3WTETCKaTa KIWHUKA 32
xemaTtonoruja-Cxorje.

Marepujax u meronn

IIporouHaTa nuTOMETpUja HAa YHUBEP3UTETCKATA
KJIMHMKA 32 XeMaTOoJIOThja KaKo PyTUHCKA ijarHoC-
TH4YKa TocTanka e BoBegeHa 2008 rognaa. Bo me-
puonoT of janyapu 2008 ropuHa 0 oKTOMBpH 2014
Ha Knmamkara ce m3Begenu 117 aBromoram u 39
ajioreHu TpaHcmianTanun Ha XMK.

Enymepanujata Ha CD34+ kiieTKu € U3BEeHA BO
368 npumeponu ofi nepudepHa KpB TOOUEHH CO Be-
HEeNnyHKIMja 1 BO 212 mpuMepoI Off IPOIYKTUTE Ha
acpepesa. AHaTM3MpPaHUTE TPUMEPOIM Oea CKIIaupa-
HY Ha KOHCTaHTHa Temreparypa of 4°C 1 KOMILIET-
HaTa oOpabOTKa HAa NPUMEPOKOT CE W3BEAyBalle
BO pok off 12 gaca, co 11eJ1 ja ce CBefie Ha MUHIMYM

BJIMjaHUETO HA TeMIlepaTypara Bp3 CTaOMIHOCTA Ha
CD34 aaTturenor [10].

Amnanusure ce U3BEICHM CO IOMOUI Ha IPOTOYEH
mrrometap BD-Biosciences (BD)-FACS-Canto I, crio-
pen mpotokoJoT Ha International Society of Hemato-
therapy and Graft Engineering (ISHAGE) xoj ro monu-
¢ummpasme criopeq npenopakute Ha LeukemiaNet,
WP9 o 2004 ron. Cekoj mpuMepoK € aHaTu3upaH
co ISHAGE aHaTuTHUKHOT CUCTEM KOj ce Oa3upa Ha
nBe TIaT(OPMHU, OHOCHO arCOJNyTHUOT Opoj Ha
CD34+ kneTku ce moOuBa MpeKy Kopenalyja Ha pe-
3yNTaTH JOOMEHHU CO MPOTOYEH IUTOMETAP CO BPEH-
HOCTHUTE Ha JIEYKOLUTUTE BO MPUMEPOKOT TOOUEHN
O]l aBTOMaTU3MPAH XeMaTonomku 6pojau [10-12].
Cekoj npuMepok Gertie 00pabOTEH CIOpeN CTaHAap-
JIeH IPOTOKOJI 3a padoTa npenopayad ofi European
Group of Immunological Markers for Leukemias (EGIL) n
International Society of Hematotherapy and Graft
Engineering (ISHAGE) [11,13,14]. [IpumepouuTe ce
TpeTHpaar co pacTBOp 3a jmupame (Lyzing solution
BD-Biosciences) rna eputpormru. [ToToa, npuMepokoT
ce MHKyOMpa cO COOABETHHU aHTHTENA BO TeK Ha 20
MUH. Ha coOHa TeMmneparypa. Kopucrume Komep-
ujaTHu UpekTHO KoHjyruparn CD34PE u CD45 FITC
onoenexkaH MOHOKJIOHAJIHM aHTHUTEJa Ha MPOU3-
BomTesnoT BD-Biosciences m opruHaiHu pacTBOpU
of] ucTuoT npomsBefyBad. 1o mHKybOanujaTa npume-
poxot ce mue co PBS/BSA nBa maTu, ma ce pacTBopa
(pecyncnenpupa) co 0,5 M1 M30TOH PacTBOp W Ce
aKBHpHpaaT MOfaTOLUTE CO MPOTOYEH IIUTOMETAp.
AKBUpUpaHUTE MONATONM TMPOTOYHHOT IUTOMETAP
'l IPE3EHTUPA BO COOIBETHH XWCTOrpamu. bupejku
CD34+ kiteTKu ce peTKH HacTaHM BO nepugepHaTa
kpB Tpeba Hajmanky 75000 CD45 + u munumym 100
CD34+ nacranu 1a 6ugaTt akBupnpanu. Enymepanmja-
Ta Ha CD34+ kieTKu ce u3BeyBa BO [IBE CIPYBETH
U ce KOPUCTH cpefHaTa BpegHocT Ha CD34+ u CD34+
KJIETKH Off ABeTe enpyBeTtn [11,14].
AKBUpHpaHNUTE TOATOIM ' aHATN3WPaMe CIIOpef
ISHAGE rejTuHT cTpareruja, Koja ro KOpuCTH (hakTOT
leka OnacTHUTE KIIETKM MOXKe Jla ce WAeHTU(UKY-
Baar NMpeky HuBHaTa crnabda ekcnpecuja Ha CD 45 an-
TUTEHOT ¥ MHUBHUOT HU30K CTENEH Ha TpaHyJIapHOCT-
peuncu Hemaat rpanymu (Hu3ok SSC) [12,15]. Bo
HalllaTa CTaHAapjHa pyTHHCKA MpOolefypa Ha aHa-
NU3Mpamke Ha MPUMEPOIUTE HUE, CIIOpE]] Mpenopa-
kute o 2004 rox Ha LeukemiaNet, WP9, nogaBame
yure 2 noptu [12]. Co nmpBaTa nopTa I'i U3ABOjyBa-
Me caMO MHTaKHUTE NOESAMHEYHH KIETKH, OMHOCHO
T'Ml UCKITyYMBaMe Off HATAMOIITHUTE KaJKyJIalluy CIo-
€HWTe TIO JIBe WJIM TIOBeKe KIIETKH, a CO BTopara
nopra Tu orndakaMe caMO BUjaOMITHUTE KIIETKA BP3
OCHOBa Ha HMBHATA EKCIIpecuja Ha BujabmiHaTa 6oja
AAD-7. Hamiata nponefypa e nmpukaxkana Ha ciuka 1.
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Ca. 1. TIpuka3 Ha aHanM3a Ha aKBUPHUPAHWUTE MOAATOLH MpH HpouecoT Ha CD34 enymepannja (Mopgucdukanuja Ha ISHAGE
criopen LeukemiaNet, WP9). Co mpBara moprta (A) T U3[[BOjyBaMe caMO MHTaKTHHTE MOEAWHEYHM KieTku (singlets),
OJJHOCHO I' UCKJTydyBaM€ OJ IOHATaMOIIHUTE KaJIKyJlallui CIIOCHUTE 110 BE WJIN nmoBeke KJIETKH, a CO BTOpaTa (B) nopra
ru ondakame camo BujabwiHE JeykoruTu (viable leukocytes) Bp3 ocHOBa Ha HMBHATa eKCIpecHja Ha BujaOuiHaTa 6oja
AAJI-7. Tperara (B) mopra ru omncaka cure BHUjaOWIHM MOSJUHEYHH JICYKOIUTH BP3 OCHOBA Ha ekcrpecuja Ha CDA45
aHTUTEHOT Ha HWBHaTa moBpmmHAa. [TocaenoBaTenHO Ha OBa, yeTBpraTta (I') MopTra ce mocraByBa Bp3 CHTE MOHOjafipeHN
(mononuclear) CD34 +kneTky, a nocnenuarta (E) mopra Bp3 MoHojagpernte CD45 + KIIETKM KOWM CHITHO IO €CKIPHMHpPAaT U
CD34 anturenotr. Bo mocnegHNOT XUCTOrpaM ce TIOTBPyBa AeKa M3ABOCHUTE KIETKA (HACTAaHM) CO MIPETXOfHATA TIOpTa ce

copnafaatr co reHepuuKaTa 1uMpoO6IacTOUHA PETHja.

Co cnepHaTa, Tpeta nopra ce omndgakaat cute CD 45
MO3UTUBHM HACTaHW, BKIIyUyBajKu M M OHUE KOH
MOKaKyBaaT MHOTY cJ1a0 TIO3UTUBUTET, KaKO U OHUE
KOU Ce CHJIHO MO3WTWBHU. Ha 0BOj HaumH of HaTa-
MOIIIHATa aHaJu3a Ce MCKIIyuyBaaT epUTPOLUTHTE,
TPOMOOLIUTUTE W OLITeTeHnTe KieTKu. [loroa Kner-
KuTe onaTeH! CO OBaa IMopTa ce MPUKakyBaaT BO
HOB XHCTOTpaM KajIellITO Ha efHaTa OCKa ce TOCTa-
BeHu CD34+ Hactanu Hacripotu SSC, OFHOCHO rpa-
HyJlapHOCcTa Ha kjektuTe. Ce cTaBa HOBa MOpTa
oKoIy cute MoHojaiperu kKieTku (CD34 mo3uTneHA
W HEeraTWBHM HacTaHW). Bo meTTHoT Xmcrorpam ce
NPUKAXKyBaaT HACTAHUTE CEJIEKTUPAHM CO CHTE TIPET-
XOopHU noptu u ce cnopegya CD34 co CD 45 exc-

mpechjaTa M ce M3[BOjyBaaT cO HOBa IOpTa caMo
CD34 no3zutuBHKTE KieTku [11,12].

Anconytanor 6poj Ha CD34 knerku (x10°) ce mpec-
METyBa KOTa afcoIyTHHOT JeyKouuTeH 6poj (x10°)
ce IIOMHOXHU cO IpoceyHuoT Opoj Ha CD34 kneTku.
Jlobuenara BpegHocT ce Myaturuimpa co 1000, a
MOTOAa cymarta ce JIENu co MpoceyHroT 6poj Ha CD45+
HacTanu. Kaj npukaskaHuoT ciiy4aj BO XUCTOTpaMuTe,
aKo ce 3Hae fieka alcoJIyTHUOT JIEYKOLUTEH OpOj
usnecyBa 240,2x10°/n, kora Ke ce mpecmeTa ce Jjo-
OWBa JieKa ce MoOWeHN!:

240.2x296x1000/120400=590.5x10%/ICD34+Kk1e KN
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Mosxe fa ce openu u anconyTHoT 6poj Ha CD34+
KJIETKH BO LIEJMOT agpepe3eH NPORyKT, aKO IPETXOf-
HO no6meHaTa 6pojKa ce TIOMHOKHM CO CIaKyBaHUOT
BOJIyMEH M3pa3eH BO JUTPU. Bo mpukazkaHWOT ciy-
yaj n3HecyBa (0.120 n1. IToroa ucraTta BpegHOCT MO-
K€ J1a ce MOMeU CO BKYITHUOT Opoj Ha KUJIorpamMu
Ha pemunueHTOT (68KT) M Jla ce mpecMeTa KOJKY
CD34-+ keTKH Ha KT/TeJlecHa TesKuHa ce mooueHn [12].

590.5h0.120/68=1.04x10° CD 34 /KT TeJlecHa TeKMHA

Co mpBara xapBecTparnyja JoOueHn ce 1.04x10° CD
34 [xr.

Pe3ynratn

Bo nepuonoT op janyapu 2008 roguHa, Off BOBENY-
BambETO Ha MPOTOYHATA NUTOMETpPHja HA Y HUBEP-
3UTETCKaTa KJIMHUKA 33 XeMAaTOJIOrHja KaKo PYTHH-
CKa [IMjarHOCTHYKA TOCTamnKa 10 oKTomBpu 2014,
n3Benenu ce 117 aBronoruu u 39 amorenn TXMK.
Moobumzaimjata Ha XMK Bo nepucpepHata KpB npef,
M3BElyBambETO HA MPOLeflypaTa Ha TpaHCIUIaHTalyja
kaj anorenute TXMK ce cnpoBenysaiie camo co
arTuKaInyja Ha UTOKWHY, a Kaj anoreante TXMK
CO HEKOJIKY pa3iiMuHy MPOTOKOIIM KOU Ce HaBEICHH
Ha Tabena 1. Ha TaGena 2 ce npukaskaHu CpeJHATE
BpenHOcTH Ha CD34+Ha IEeHOT Ha XapBecTpalyja BO
KopeJaiyja co IpoTOKOJOT 3a Mobunu3anuja. Ha
cnenraTa (TaGena 3) TaGena ce MpUKaskaHW CPETHATE
BPEHOCTH Ha KJIETKUTE XapBECTPHPAHU TI0 arlIvKa-
1[ija Ha pa3INYHA MOOUIN3aI[MOHN TIPOTOKOJIH.

Taodena 1. I[Tporokonu 3a MoGunu3anyja Ha aprosoran MXK

Cyclophosphamide +  Vp-16 + DHAP +

Mujarno3a G-CSF G-CSF G-CSF G-CSF Ocranatu
MunTtunes Mueaom 20 14 / / 1
AKYTHH JIeyKeMIn 17 / 21 / 3
JInmdonponudepaTuBHI 21 6 / 11 3
3a00yBama
BkynHo 58 20 21 11 7

Ta6ena 2. Cpennu BpegHoctu Ha CD34+ kyeTKu Ha IeHOT Ha aepesa BO
KopeJalgja co pa3aInyHid MOOUIN3AIMOHH TPOTOKOIN

Moonan3anuoHeH Cpenna BpegHoCT Ha HNnTepBan na noonenn
NPOTOKOJI CD34+/muxpoJl BPEeTHOCTH HA
CD34+/mukpoll
G-CSF 10,8 9-14
Cyclophosphamide + 12,5 10-16
G-CSF
Vp-16 + G-CSF 134 10-17
DHAP + G-CSF 12,9 10-15

Ta6ena 3. Cpeniau BpefiHocTH Ha cobpanute MXK co pasnununn

MOGJII/IS&III/IOHI/I IIPOTOKOJIA

Moonau3anuoHeH Cpenna BpegHOCT HNnrepBan na
NPOTOKOJI Ha co0paHu coGpann
CD34+x 10%/kr CD34+x10%/xr
G-CSF 2,48 0,2-5,4
Cyclophosphamide + 2,36 0,1-6,3
G-CSF
VP-16 + G-CSF 2,58 1,5-48
DHAP + G-CSF 2,72 1,8-4,0

Huckycuja

Henec enymepanujata Ha CD34+ KJIETKH cO TOMOIIT
Ha MPOTOYHA IUTOMETPHja C€ KOPHUCTH PYTHHCKH
BO LIEHTPUTE 3a TpaHCIIaHTal{ja 3a Of{pefyBambe Ha
ONTHMAJTHUOT TajMUHT 3a MOYETOK Ha XapBecTpalu-
ja ¥ co 1es f1a ce MOTBPAM a[ieKBaTHOCTA Ha XapBec-
TOT. CIPOTHBHO Ha TOA, NMPOIEHaTa Ha MPOTreHU-
TOPCKUTE KJIETKH NMPEKy CTYANH 32 CIIOHTaHO (hop-
MUpame KOJIOHHM, MaKO KOpejupa cO HMBOTO Ha
CD34+ xneTkm, cemak ce MmoMajKy ce NMpuMeHyBa

Nopajy HACKaTa PeNpoRyIOMITHOCT, KaKO U MOPajii
JIOJITOTO Tpaeke Ha TocTankara [4-7].

Bo pasnuuHuTE UEHTPU ce MPUMEHYBAaaT HEKOJKY
OCHOBHM MeTONiU 3a eHyMepanuja Ha CD34+ kneTku:
Milan/Mullhouse mpotokonot, ISHAGE meTon xoj ce
6a3mpa Ha 2 mnatdopmu u ISHAGE meron koj ce
6a3upa Ha efgHa miatgopma. MckycrBara of jauTe-
paTypaTta IOKaXKyBaaT CUTE TPU IIPUCTAIM CE BHUCO-
KO KOMIIaTHOWIHM, a JOOUEHUTE pe3yJITaTh Off CHy-
Mepanujata koMmnapabunau. [lopagu Toa HajuecTo
CEeKOj IleHTap u3dupa miaTgopma 3a pabora, Koja Bo
YCIIOBUTE IIITO MOCTOjaT BO HETO € HajeBTHHA W HAj-
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elHOCTaBHa 3a paboTa, a JOONEHUTE Pe3yJaTaTH ce
MMOTBP/IyBaaT HA3 KJIMHUYKATa MpakThKa [8,16-18].
Hue ro kopucrtume ISHAGE mpoTokoIoT Koj ce 6a-
31Upa Ha JiBe MIaT¢OPMHU: IPOTOUYEH LUTOMETap U
aBTOMaTH3MpaH XemaToJomku Opojad. Ilpucranor
MIPETCTaByBa YETHPH NMapaMeTapcKu MPOTOYHO-LUTO-
MeTpucku Metop (CD34/CD45 GoemeTo pacejyBa-
weTo HaHampen (forward scatter FSC) u cTpanmasao
(side scatter SSC) Ha cBeTIIOCHHOT 3pak). UcTtnot e
aconupas co MyJITHIIapaMeTapcKa rejTuHr (TIopTa)
crparermja. AnmocomyTHHOT Gpoj Ha CD34+ kieTku
ce gobmBa MpeKy Kopenalyja Ha pe3yiITaTu JOOueHn
CO MMPOTOYEH IUTOMETAP CO BPEAHOCTUTE Ha JIEYKO-
LIUTATE BO NMPUMEPOKOT NOOMEHH Off aBTOMaTU3H-
paH xemaTosomku 6pojay [11].

Bo pyTuHCckaTa aHanu3a 0BOj MPOTOKOJ T'O MOAM-
¢putmmpame cnopeq npenopakuTe Ha LeukemiaNet,
WP9 on 2004 roguHa [12]. OBaa Mmoaundukanuja HA
OBO3MOXYBa IPUMApPHO fja TH CeJeKTUpaMe Moef-
HAYHUTE BUjaOUJIHU KIJIETKHU, CO IITO ce JoOuBa
MoNpely3Ha IpecMeTKa Ha alcolyTHUOT Gpoj Ha
CD34+ knetku. UmeHo, pu cranfgapaHata ISGAGE
Mpolieflypa ce Kpenpa mnociefiHa nopra Koja ce fo-
OuBa KOra KJIETKUTE KOU T'M HCIOJHYBaa KpHTE-
PUYMHTE OfI CUTE MPETXOJHHU MOPTH ce CTaBaa BO
HOB XHCTOIpaM Kajie IITO ce eBajyupa MpeKy COOof-
HOocT Ha ronemmHaTta (FSC) m rpanynmapHocTa Ha
kietkute (SSC) panmm cenexktupannte CD34+ KireTkn
ce COoBMaraaT CO TeHephyKaTa JUM(OUTHO-OIacTHA
peruja. Cute HacTaHM KOU ce HaIBOp Of] OBaa 006JacT
Ce MCKJIy4dyBaaT Of] MOHATaMOIIHUTE NMPECMETKH.
Co nmpuMeHa Ha HaaTa cTparerfja Hema notpeba of
OBaa MopTa, OMAejKu pyTHUHCKATa MPOBEpPKa MOKaxKy-
Ba JIeKa CUTe NPEeTXOAHO cenekTrupanu CD34+ nacra-
HU Cce coBHaraatr co reHepuykKaTa JumMpouIHO-0IacT-
Ha peruja (Cnuka 1) [11,12].

Hammre pesynraTtm mokaxkyBaaT fieKa Kaj 25 ma-
LUEHTH Kaj KO € U3BefieHa aBTOJIOTHA TPaHCIUIaH-
Talyja He OuJ MOOWIM3UpaH ONTUMAaJeH Opoj Ha
CD34+ xnerku/kr (Tabemna 4).

Tadena 4. Heycnex Bo MoOwnmM3alnujaTa Ha ONTHUMAJEH
6poj Ha CD34 KNeTKIWKT BO KOpelalyja co MOOWIU3aLOHATA
crpaTeruja

Moouau3anucKu

s (9
MPOTOKOJI EpOJ ( /0)
G-CSF 15(18.3)
Cy-G-CSF 6(30)
VP-16+ G-CSF 2(9.5)
DHAP+ G-CSF 2(18,1)

Haramomnara ananu3a Ha oBaa Trpyna HNalUeHTH
MOKaKyBa JIeKa THE MMaaT MPOJIOHTUPAH eHrpadT-
MEHT, TPOCTIEfIeH CO MOoBeKe NH(PEKTUBHU U XeMOpa-
TYHYA KOMIUTUKAIAH BO criopenfa co MalfieHTHTe Kaj
KoW € JlooueH ajkBaTeH 6poj Ha CD34+ co MoOwmu-

3alMOHATE CTPATEeTruH, HO HeMa pasiifiKa BO BKYITHO-
TO NPEKUBYBa:E OMETy OBUE JIBE MPYIM HA TALEHTH.
IIpu cnpoBenyBameTO Ha AJOTEHUTE TPAHCIUIAHTA-
I[MM Off CUTE 37paBU JOHOpU € JO0OMEeH ONTUMAaJeH
6poj Ha CD34+ KIIeTKN HOIXOEH 33 CUTYPHO CIIPO-
BeflyBame Ha Ipoliefypara.

Hammre pe3yntatu mokaxkyBaat jieka OfjpelyBambe-
TO Ha BpegHocTuTe Ha CD 34+ kneTku Bo nepudep-
HaTa KpB € €CEHIMjaJIHO IpeJ] CIPOBEAYBAkHETO Ha
xapBecTpaimjata. Taa Tpeba fia ce u3Befie Kora Gpo-
jor Ha CD 34+ knetku Bo nepudepHara kps e >10
kJeTKu/MukpoJl co nen fna ce ob6e36enu agekBaTHA
SKeTBa (XapBecT), OHOCHO J1a ce IoOre POAYKT Ha ade-
pesa koj ke compxku Hayg 2x10° CD 34+ knerku/kr [2,9].
KBaymreTor Ha TpadTOT (KIETOYHHOT XapBecT) ce
eBajlyrpa NpeKy OfipefyBame Ha alcOIyTHUOT Opoj
CD 34+ kynetku. OBOj mapaMeTap € eceHIjajIeH 3a
ofipeNlyBame Ha COAP>KMHATA Ha MaTUYHH U Ipore-
HUTOPHU KIJIETKH NPU M3BEAYBakETO HA TPAHCIIJIAH-
tampmTe Ha XMK. Konnmunaara sa CD 34+ kieTkn
nomery 2 u 5x10° CD 34 NO3UTHBHH KIIETKH HA KHIIO-
rpaM TeJleCHa TEXKWHA Ha MALUEHTOT ce IOKa)Ka
ieKa OBO3MOXKYBa aJIeKBaTE€H €HIpPa(pTMEHT BO K-
HUYKaTa Mpakca, Mako MOpajud HEZOCTaTOKOT Ha
CTaHfapAu3alyja Ha e€ced 3a HMBHA E€HyMepalyja
Ce yIITE MOIPELU3HO HE € Ae(PMHIPAHO HEOXOTHOTO
MUHUAMAITHO HUBO Ha CD 34+ KJIeTKH 3a CUI'YpHO CIPO-
BeyBarhe Ha TPoIe/lypuTe Ha TpaHcmuianTamyja [9,19].
ApekBatHuoT Opoj Ha Ha CD 34+ Bo rpa¢rot ro
CKpaTyBa IEpUOJOT Ha eHrpa)TMEHT U ja HaMallyBa
VHIWACHIATA HAa MH(EKTHBHUM XEMOPAarmyHd KOM-
TUTMKAIIY Kaj TPaHCIUTAHTUPaHUTe NanuenT [4-6,19].

3akimy4ok

HammoT MeTton 3a enymepanuja Ha CD34+ kneTku
KOj ce 6a3mpa Ha ISHAGE mpenopakuTe HairpajeH
cniopent npenopakute of LeukemiaNet oBo3MoxxyBa
TOYHa, NMpenu3Ha u 6p3a eHyMmepanuja Ha CD34+
KJIETKH U CUTYPHO CIPOBElyBame Ha IpolefypaTa
Ha TpaHciulanTanyja. IIpoTokonor Koj ro npumeHy-
BaMe HUE OBO3MOXKYBa MPUMAPHO CEJEKTUPAE Ha
NOEHMYHUTE BUjAOMIIHU KIIETKH, CO IITO ce HoOu-
BaaT MOMpPEIW3HU MPECMETKN Ha alCOIyTHUOT OpOj
Ha CD34+ knetku. Hammre pe3yaratu nmokaxyBaaT
neka 6pojor Ha CD34+ kieTku, a He IpoMeHaTa BO
BKYITHHOT OPOj JIEYKOIUTU OBO3MOXKYBa MPEUH3HO
Jla ce Ofjpefiu HajIIOTOHMOT MOMEHT 3a IOYETOK Ha
XapBecTpanyjaTa 1 ajeKBaTHOCTa Ha KJIETOUHHOT
xapBecT. AnekBaTHHOT 6poj Ha CD34+ Bo rpadpror
rO CKpaTyBa IIEPUOAOT Ha €HrpapTMEHT U ja HaMa-
JlyBa MHIWEHIaTa Ha WH(EKTUBHU U XeMOparud-
HY KOMIUTMKALWH Kaj TPaHCITIAaHTHPAHUTE MAlHeHTH.

KoHpaukiu Ha unitiepecu. He e feknapupaH.
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Opuzunanen iwipyo

EINMJIEMUNIJA HA MOPBWINU BO PETUOHOT HA CTPYMUMIIA 2010/2011

EPIDEMICS OF MEASLES IN THE REGION OF STRUMICA 2010/2011

JInumsa Manunncka', Cuexxana Crojkoscka’, Topmpana Kysmanoscka® n F'ony6ounka Bomrescka’

'J3Y Onmrra 6onanna-Crpymuna; “J3Y YHuBep3uTETCKA KIMHMKA 32 MH(EKTUBHU OOJIECTH 1
¢e6punHu coctojou, YHusep3uteT "C. Kupun n Meronnj", Mepunuacku gakyaret Ckomje,
*UucruryT 3a jaBHo 31pasje-Cromje, Peny6iuka Makegonuja

AmncrpakTr

Bogen. [Tokpaj nmpenopakuTe n Hanopute Ha CBeT-
ckara 3npaBcTBeHa opranm3anuja (C30) 3a cy36u-
Bame Ha MOPOWJINTE, C& YIIITE Ha TTI00aTHO HUBO ce
MIPUCYTHU ENHIEMIH, KaKO BO 3€MjUTE BO pa3Boj
Taka U BO pa3BueHute 3eMju. lLleaTa Ha oBOj Tpy.
Oemre fla ce IMpUKaXe eNuieMrja Ha MOpPOMIIA BO
pernoHoT Ha CTpyMmuna mpeky aHajin3a Ha emu-
[AEeMHUOJIOLIKNTE, KIMHUYKUTE U TaOOpaTOPUCKUTE
KapaKTEepUCTUKHN Ha MalieHTUTE cO MOPOWUIHU Jie-
KyBaHu Ha WH(pekTHBHOTO oppeneHue mpu J3Y
Omnura 6onxauna - Ctpymuna.

Metomu. bea ananusupanu BkynHo 117 nmauuentu,
on kou 103 maupeHTy co NOTBPACHU MaJld CUTIaHULIN,
a 14 xnmanuky cnyvan. Jlaboparopuckara ijarnosa
Oemle crnposefieHa Bo HanmonanuaTta pedepeHTHa
nabopaTopuja MpeKy UCIUTYBamkhe Ha CHeIU(PIIHA
WrM u Url" anTurena 3a mopounu co Enuca tecr.
Pesyararu. Op cenremspu 2010 ropuna o maj 2011
rojiuHa Oea JieKyBaHU BKynHO 117 nanuenTtu 3a0oie-
HU Off MaJi cumiaHuiy. 3aboseHnTe O6ea Ha BO3pacT
on 2 mecernu o 49 ropman. Haj3acramena Bo3pacHa
rpyna 6ea fiera 1o 4-rofuiiHa Bo3pacT - BKyMHO 49
(42%), on xom 22 pena nomanu of 1 roguna. Criopef
HarnoHanHocTa, 86(73,5%) 6ea Typuu u Pomu, a
31(26,5%) Makenonu. Bea xocnuranuszupanu 76
(65%) on BKymHHOT O6pOj MOTBPAEHU U KIMHUYKH
ciydan Ha Mamu cumanuim. Ocranatute 41(35%)
Oea TpeTrpaHu aMOYJIAHTCKH CO AOMAIITHO JIEKYBaHE.
Kommnukanum 6ea peructpupanu kaj 32(27,35%)
O]l CHTE PEeTHCTPUpPaHM cay4yau, u Toa 17 ciryyau Ha
OpOHXOIHEBMOHHM]ja, 15 ciyyau Ha €HTepuTucC u S5
cinydaun Ha otutuc. Off cuTe ciyyan Ha GPOHXOIHEB-
MoHmja, 64,7 % Gea fena Ha BO3pacT 1oy 4 TOAVHU.
CpegHOoTO BpeMeTpaeme Ha XOCHHTalIn3anujaTa
Oemte 9,5 neHoBu. 3abonyBameTo Oellle 1abopaTopuC-
KW TIOTBPJIEHO Kaj 24 of1 29 TecTUpaHu CEPyMH.

Kopeciionoenyuja u petipuniti 0o: Jlmspa Manuacka, J3Y Ommra
6omanma-Crpymra, P. Makenonnja; E-mail: lilemaninska@yahoo.com

ITopaTouu 3a BakKUUMHATHUOT cTaTyc Oea moOHeHN
3a 105 (90%) cayyau. On nmmaTta co NMpPOBEpPEeH
BaKIMHAJIEH cTaTyc Hajrojem nen (88,6%) Oea
HeBakuuHUpaHu. TepanmjaTa Oelre CHIMITOMATCKA.
Crygante co KoMIuKanmm 6ea TpeTHpaHd CO aH-
THOMOTHIM Off TpynaTa Ha 1edaloCIOPUHA U MaK-
pomunu. He Getre perucTpupaH CMpTEH CIIy4aj.
3akny4ok. Bo3pacHarta rpyna o 4 TOAWHH € MO
HAjTOJIeM PH3MK 32 pa3BUBAHkE KOMIUTMKAIUHN Off
Mami cunanuny. Off TvnaTa co MpoBepeH BaKIMHA-
JIeH CcTaTycC HajroeM el 6ea HeBakImHUpanu. Heor-
XOJHO € Jia ce 006e30em ceKoe ieTe Koe MOk Ha
3aJ0JKUTENHA BaKUMHAIMja Aa Oufie BaKIMHUPAHO U
peBakimHupaHo. [ToTpebeH e akTHBEH HaA30p U CIpo-
BelyBamkEe Ha JTOMOJTHUTEITHA MMYHU3aIija Ha HEBaK-
[IMHIPAHNTE W HEMIOTIOHO BaKIMHUPAHATE JIATIA.

Knyunu 360poBu: MOpOMIH, enujeMuja, KITMHIYKA
KapaKTePUCTUKH, KOMIUIMKAINY, BaKI[MHA

Abstract

Introduction. Despite the efforts and recommendations
of the World Health Organization (WHO) for the eradi-
cation of measles, there are still epidemics on a global
level, both in developing and in developed countries.
The aim of this study was to present the measles epi-
demics in the Strumica region through analysis of epi-
demiological, clinical and laboratory characteristics of
patients with measles treated at the Infectious depart-
ment of PHI General Hospital in Strumica.

Methods. A total of 117 treated patients, of whom 103
were patients with confirmed cases of measles and 14
clinical cases. The laboratory diagnosis was performed at
the National Reference Laboratory by analysis of specific
IgM and 1gG antibodies to measles with the Elisa test.
Results. From September 2010 to May 2011, a total of
117 patients suffering from measles were treated. The
infected were at the age of 2 months to 49 years. The most
common age group was children under 4 years of age,
a total of 49 (42%), including 22 children younger than 1
year. By nationality there were 86 (73.5%) Turks and
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Roma and 31 (26.5%) were Macedonians. 76 (65%) of
the total number of confirmed clinical cases of measles
were hospitalized. The remaining 41 (35%) were treated as
outpatients, with home treatment. Complications were
recorded in 32 (27.35%) of all registered cases and 17
cases of bronchopneumonia, 15 cases of enteritis and 5
cases of otitis. Of all cases of bronchopneumonia 64.7%
were children under the age of 4. The hospitalization
lasted 9.5 days on average. The disease was laboratory
confirmed in 24 of 29 tested sera. Vaccination status
data was obtained for 105 (90%) cases. From the persons
with checked vaccine status, the majority (88.6%) were
unvaccinated. The therapy was symptomatic. The cases
with complications were treated with antibiotics from the
group of cephalosporins and macrolides. Death case has
not been registered.

Conclusions. The age group of 4 is at greatest risk for
developing complications from the smallpox (64.7% of all
cases of bronchopneumonia were observed in this age
group). From the persons with checked vaccine status,
the majority (88.6%) were unvaccinated. It is necessary to
ensure high coverage of vaccine and revaccination of
any child who is subject to mandatory vaccination. An
active supervision and implementation of supplementary
immunization of unvaccinated or incompletely vaccinated
persons is necessary.
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Bpoj Ha cnyyaun

Keywords: measles, epidemics, clinical features,
complications, vaccine

Bosej

ManuTe cunaHuIy ce aKyTHO BUCOKOKOHTarno3HO
BUPYCHO 3a00JyBabe KOe MOXKeE J1a Ipen3BUKa eIu-
nemuu. [Ipen BoBeyBameTO Ha BaKIMHALjaTa IIpo-
TUB MaJli CHTIaHWUIIU, CEKOja TOlMHA MIJIMOHU Jlela
HU3 CBETOT 3a00TyBaa u ymupaa [1].
IIpeBennujaTa Ha MaIy cUMaHAI BO MakenoHuja
IO MaT Ha BaKIMHAaIMja € 3anmoynara Bo 1972 ropuna,
CO BOBEJlyBam-CTO Ha 3aJI0JIKUTEIHA BaKIIHALHja CO
MOHOBAJICHTHA BaKIIMHA MPOTUB MaJy CUIIAHWUIA Ha
13-meceuna Bo3pact. Bo 1983 roguHa MOHOBaJIEHT-
HaTa BaKIMHA POTHB MaJli CUTIaHWIM € 3aMeHeTa COo
TpuBasieHTHa MPII (MOpOMiH, pybeosia, MapoOTHTHIC)
BaKIMHA, KOja WCTO Taka ce aJMUHKICTpHpa Ha BO3-
pacr op 13 mecenn. Bo 1987 rofguna, BO pe{OBHAOT
KaJleHJap 3a MIMYHM3alHja ce BOBEyBa peBaKIMHAIIU-
ja IpOTHB Majy CHIAHUIM CO MOHOBAJEHTHA BaK-
UHA Ha 7-ropguiuHa Bo3pact. Bo 1997 roguna, peBak-
[HAIFjaTa cO MOHOBAaJIEHTHA BaKIIMHA IPOTHUB MaJd
CHIIaHWIIM Ha 7-TOJUIIIHA BO3PAcT ce 3aMeHyBa cO
tpuBaieHTHa MPII Bakuuna [1] (Crnuka 1).
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FoavHa

Cn 1. bpoj Ha ciydan of Maiy cunaHuiy Bo Makenonyja 3a nepuof 1968-2012 roguna
[IpeBennyja Ha Manu cuIaHUIM BO MaKkeoHMja MO MaT Ha BaKI[MHAI]ja

Bo 3emjurte o €BPONCKUOT PEruoH ce KOPUCTYU KUBa
BakIHA MPOTHB MaJli CUIIAHWIIM, & TIOBEKETO 3eMj1
vMaaT Kanenpgap 3a uMyHM3a1ja KOJIITO MPEABUAY-
Ba [laBame Ha [[BE€ 03U BaKI[MHA, IIpU IITO CE KO-
puctu TpuBaneHTHa MPIT BakumHa [2].

Ho, 1 nokpaj BoBelyBambeTO Ha BaKLIHALjaTa, MOP-
OUIUTETOT BO Pa3JIUYHM 3€MjU BO €BPOIICKHUOT pe-
THOH W TJI00QJTHO 3HAYMTEIHO Bapupa 3aBUCHO Off
ondaror co BakuuHa [3]. IIpen BoBemyBameTO Ha
3a[J0JKUTENIHATa BaKlMHALKja, MOPOUAUTETOT Of
Many cunaHuiy Bo Makeyionnja Oui 3HavaeH, Taka

1rTo Bo 1967 ropuna m3HecyBan peuncu 600 3a0omeHn
Ha 100.000 skuTeny 1 ce Oip>KyBas Ha BECOKO HHBO C&
IO BOBEAYBAm-ETO Ha BaKIMHATA KaKO 3aJJ0JKUTETHA
BO 1972 ropmHa, o ITO MOPOUAUTETOT omnara [1].
ITounyBajku ox 1991 roguna, MOpougUTETOT BO Ma-
KeJOHHja 3HaUYUTETHO ce HaMallyBa M CO UCKITYYOK
Ha enmaemuckute roguau 1993 (128,6/100.000) u
1996 (54,5/100.000), e korcTanTHO mop, 20 ciydan
Ha 100.000 xxurenu. Bo cnegaute roqMHu MOpOUan-
TETOT Off MaJIM CHMIaHUIM M3HECyBa MOManky of 1
cnydaj Ha 100.000 xuTenu.
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Bo enmpgemuckarta 2010 rogmHa MOpOUAUTETOT €
10,63/100.000, a Bo 2011 ropuna 34,01/100.000 [1].
Bakmuramanor ondat Bo Makengonnja ox 2000 ro-
IIMHA ce OfpKyBa Ha BUCOKO HUBO (90-95%), co nBe
O3 BaKIWHA IPOTHB Mayi cunaHuim [4]. Vickiydok
ce 2001 u 2006 roguHa KOra € perucTpupas ondgart
on 92,2%, ogaocHo 93,9%. Enunemun ce jaByBaat
BO MOJIOJNIT Mel'yelMIeMUCKA HHTepBal (TIoBeKe Off
5 ropunn) [1].

Ho u mokpaj necno gocranHaTa n epuKacHa BaKIMHA,
[II00AJTHO MOPOMIIUTE C& YIIITE Ce jaByBaaT BO emmje-
MHcKa hopMa 1 OCTaHyBaaT BOJICUKa MPUYIHA 33 CMPT-
HOCT Kaj fle1iaTa Hopafy KOMIMKALUTE Off 00JIecTa.
Llen Ha cryamjaTa e a ce mMpuKaXxe enujeMnja Ha
MOpOWIH BO perioHOT Ha CTpymuIia IPeKy aHau3a
Ha eNUIEMUOIIONIKATE, KITMHAYKATE U T1abopaTopuc-
KHUTE KapaKTePUCTUKU HA MAUEHTATE CO MOPOUIIH
nexyBanu Ha MH(peKTUBHOTO opfesienue npu J3Y
Ommra 6onxmnna - Ctpymuna.

Marepujan u meTogu

Bea ananusupanu BKynHo 117 mauueHTH, o KOH
103 co moTBpAeHN Manyu cumaHuny, a 14 6Gea Bepo-
jaTHE (KJITMHUYKK) CITyJaH.

IToTBpreH cimydaj Ha MopOunu Oeltle AeUHUPaH WA
KaKo cily4daj Koj Oemie 1ab0opaTOpPUCKH HOTBPACH
(co merekumja Ha ItM ATT nmpoTuB BHpPYCOT Ha
MOPOMJIN) UM KaKO cIydaj KOjIITO ja UCIOJIHYBa
KJIMHWYKaTa jeduHuipja 1 Oelle enujieMUOTIOIKY
MOBP3aH CO J1abOPaTOPUCKUTE CITyyau.

Knnanuka neduHnnmja Ha caydaj mpeTcTaByBalie
KJIMHWYKA CIIMKA KOMIIATUOWIHA CO Majli CUNIAHULIY,
T.€ TeHEepaJIU3UPaH MaKYJIONAIyJI03€H UCUI KOj Tpae
noBeKe Off TPH IEHA U TeMIlepaTypa MOBUCOKA Off
38" 11, Kako | €JieH WK NOBEKE O] CIIEHATE CAM-
IITOMU: KalllTUIA, CEKPET Off HOC, JaMKH ¥ KOH]jyHK-
TuBuTHC. BepojaTen cinyuaj 6erie aedpuHIpaH Kako
KJIMHUYIKA KOMIATUOWIIEH CITy4aj.
JTabopaTopuckata fujarqo3a Gelle CipoBefieHa BO
HanumonanuaTta pedepenTHa naboparopuja mpeKy
ucnutyBame Ha cnerucpuann UrM u Url anturena
3a Mop6unu co Enuca tecr.

Pe3syaratn

Op centemBpu 2010 ropmua go maj 2011 ropuHa,
Oea nexkyBaHu BKynHO 117 nanuenTu 3a60JieHU Off
MaJj CUIaHUIH.

Bo 2010 ropguna perucrpupanu 6ea 89 ciydau npu
IITO TIO Mecely HajroseM 6poj 3adoJieHn 6ea perucT-
pUpaHi BO HOEMBPH M JEKEMBPH CO MUK Ha €Mu-
nemujata Bo 47-48 Henena. Bo 2011 ropunHa Gea pe-
ructpupanu 28 ciydan Ha Mopowm (Crka 2). 3abo-
neruTe 6ea Ha Bo3pacT off 2 Mecen 10 49 roguHu.

Hajzacramena Bo3pacHa rpyma 6ea jena go 4-ro-
MUIITHA BO3pacT, BKyMHO 49 (42%), o kou 22 fenia
6ea momanu of 1 roguHa (ciamka 3).
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Cn. 2. Tuctpubynuja Ha 6omecra no mecerm Bo 2010/2011
roJIfHa
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Ca. 3. Quctpubynmja Ha GosecTa 1o Bo3pacT

Crnopen o 66 (56%) Gea mMamiku, a 51 (44% ) skeH-
cku. Criopef HallMOHAJTHOCT, TIOBEKe Of MOJIOBUHA
6ea Typuu u Pomu, 86 (73,5%), a 31 (26,5%) Gea
Makenonnu. bea xocnuranu3upanu 76 (65%) on
BKYITHHOT OpOj MOTBPACHU U KJIMHUYKY CIyYand Ha
masmn cunanniy. Ocranature 41(35% ) Gea Tpetupa-
HHU aMOYJIaHTCKH, CO IOMAIIIHO JieKyBame. Of BKyI-
HUOT OpOj XOCHHUTAaTN3UpaHH, efleH Aen Oea 3afip-
>)KaHM Ha OOJHMYKO JIEKyBame IOpaju IMojaBa Ha
KOMIUIMKANUH, IOfleKa OCTaHaTHTe Oea 3ajp>KaHu
Mopajii MOTellKa KJIMHWYKA CIIMKa Ha 3a0oiryBa-
weTo. Bo mabopaTopuckure HaoAH, MOKavYeH Bpef-
HOCTH Ha JIEyKOLMTHTE MMalle kaj 70 mauueHTH,
nokayeHn BpefgHocTr Ha ceuMenTanmjata (CE) Kaj
37, AJIT kaj 60, ACT kaj 43, JIIX kaj 12 u npoTenHy-
puja kaj 6 nanuentn (TaGena 1). Kommmmkanum Gea
peructpupanu kaj 32(27,35%) on cute cnydau, U
Toa 17 ciiydam Ha GpPOHXONMHEBMOHW]a, 15 ciydyam
Ha EHTepUTHC U 5 ciydau Ha otuTuc. Ha Hajronem
PpU3HK 3a MojaBa Ha KOMIUTUKAIUN O6ea M3IIOKEeH!
menaTa noMamu off 4 ropunau. Op cute ciayvyau Ha OpOH-
XOIMHEeBMOHMja, 64,7 % Oea Kaj ieria Ha BO3pacT IO
4 roquan. Ha penareHorpacduja anBeosapeH THIT Ha
nH(pUITpAT UMalle Kaj 9 manueHTy, Kaj 6 marmeH-
TH WHTEPCTULIMjajiHa UH(UITPALFja, a Kaj 2 malueH-
Ta MellaHa uHpunTpanuja. CpegHo BpeMeTpacme
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Ha XocmiTanu3angjara oemre 9,5 meHosn. 3abomyBa-
BeTO Oellle 1adbopaTOPUCKN MOTBPAEHO Kaj 24 ofr 29
cepymu. [logaTony 3a BaKIMHAJHUOT cTaTyc Oea
noouenn 3a 105 (90%) cnyuan, gonexa 3a 12 numa
10% ne 6ea moOueHN MH(MOPMAIH 32 BaKIIMHAITHAOT
craryc. Of miiaTta co MPOBEPEH BaKIMHAJICH CTaTyC,
HajroneM fien (88,6%) Gea HeBakuuuupanu. Co jBe
[037 BakKIMHA Oea BakIHUpaHu 2,9%, a co efHa 103a
Ha MPII BakimHa 8,6%. Co orzen Ha Toa IITO HEMa
crieryHa aHTUBAPYCHA Tepanwja 3a MOpOWIH, Te-
panmjaTa Oellle CMMIITOMATCKa BKIIyUyBajKu XuapaTa-
mmja 1 anTunupetniy. CayJyante co KOMIUTMKAAN
Oea TpeTHpaHu cO aHTUOMOTHUIIM Off TpymnaTa 1edao-
cropyHA U Makponupu. CMpTeH ciydaj He Oellle
perucTpupas.

Ta6ena 1. JJaboparopucku napameTpu

JlaGopaTopucku napamerpu NPOLEHTH
IToxauenu BpegHOCH Ha Jle >0x10%1  70/117 59,83%
TTokauyBame Ha CE>20 mm/h 37/117  31,62%
TTokauyBame Ha IIPII 10-80 mg/I 71/117  60,68%
TTokauyBame Ha AJIT>40 U/L 60/117  51,26%
TTokauyBamwe Ha ACT>35 U/L 43/117  36,75%
TTokauyBame Ha JIIX >600 U/L 12/117  10,26%
IIporeunypuja 6/117 5,13%
AnTtnmop6ounu UrM-no3uTuBHu 24/29 82,8%

LIPII-1I peaktuBen npoteut, AJIT-ananun
amuHoTpaHcdepasa, ACT acnaprat amuHOTpaHcdepasa,
JIIX-nakTaT gexuporesasa

Huckycuja

Manwure cunanuim (MOpOUIIM) Ce eHO Off HajcepHrOo3-
HHUTE 3a00JyBama Kaj flelara, Koe € MpUCyTHO BO
neanot cBeT. Cepro3HOCTa ce JJOKH Ha (PaKTOT
lieKka Kaj oBa 3a00JTyBame YeCTH ce KOMIUTMKAI[UTE
KOW TIOHEKOT Al MO3Ke J1a 3aBpIaT u (paTtaiHo [5,6].
IIpen BoBenyBameTO Ha BaKLMHALMjaTa HPOTUB MaJIi
CHUITaHMIM, ceKoja ToNHA 3a00/IyBaa U yMrupaa Mu-
MOHM Aena Hu3 cBeToT. Cnopen nporennte Ha C30
BO 1960 ropmHa Ha CBETCKO HMBO OMJIe pETMCTPUPaHI
135 MUIMOHY cy4yan Ha MaJivl CHITAHUIM, CO 8 MU-
JIMOHU CMPTHH CJIydau IOBP3aHU CO OBa 3a00J1yBatbe
[1]. Bo 1980 ropguHa perucrpupana € CMpPTHOCT Off
2,6 MUTMOHH TIMPYM cBeTOT [7,8].

Co BOBefyBameTO Ha BaKIMHanujata OpOjOT Ha
pEeTruCTpUpaHy cayyau Ha MOpPOWIM 3HAUYAjHO € Ha-
maneH. Taka, Bo nepuogot 2000-2008 roguna, rio-
0aJiHO, CMPTHOCTA Ofi MOpOMIIU ce HamaityBa 3a 78 %,
on 733.000 Bo 2000 Ha 164.000 BO 2008 ropuHa [6].
Ho, u mokpaj necHo gocranHaTa u epukacHa Bak-
[MHA, MAJIITE CUMIAHULM OCTaHyBaaT eHa Off IJIaBHU-
Te MPUYHMHU 32 BUCOK MOPOUUTET W MOPTAINUTET
Kaj JieraTa BO CBETOT, KakKO BO pa3BUEHUTE 3eMjH,
Taka 1 BO 3eMjuTe BO pa3Boj. [Topagu Toa of crpana
Ha C30 ce HampaBeHM MHOTY Hamopu Mefy KOW:
poHeceH e I'mobaseH cTpaTelKy NJ1aH 3a MaJId CU-
maaumm 2001-2005 [9]. Bo 2005 roguna m3pmaneH e

CTpaTellKHOT IUIaH 32 €BPOIICKUOT PErHOH 3a IepHo-
mot 2005-2010 roguna [10]. Bo HOemBpu 2010 roguaa
Ha 60-ta cecnja Ha Permonamamnor komuret Ha C30
3a €BPOINCKHUOT PErHOH 3alpTaHaTa Iiell 3a eJTMMUHA-
yja Ha MopomuTe e momectena o 2010 Ha 2015 ro-
mura [11]. Bo 2012 ropuna Gellie TOHECEH HOB CTpa-
Temky 1iaH 3a neprofot 2012-2020 ropuna [12]. Bo
OBOj IJTaH ce BKIIYYEeHU HOBU IJIOOATHY 1IN Mel'y KOU
MOCTUTHYBaK-€ €JIMMUHAIja Ha MOpOWIM U pydeosna
BO HajMaJIKy et pernoHaan equammm #Ha C30 [13].
Ho, n nmokpaj Hanopute Ha C30 3a enuMuHanyja,
MOPOWIIUTE Cé YIIITE Ce jaByBaaT BO enueMucKa ¢op-
Ma ¥ OCTaHyBaaT BOJieuKa NMPUYMHA 32 CMPTHOCT
kaj penata. Ha Toa ykaxyBaaT u o0jaBeHHUTE IO-
[aTOLM 3a IPUCYTHOCTA Ha MOPOMIINTE BO 3€MjUTE
OJ] EBPOIICKHOT peruoH [14], Ho u Ha T7I00aTHO HUBO.
Bo 2010 rognaa envpeMun Ha MOPOWIIH CO pa3iinieH
6poj 3a00JIeHN ce PEeTUCTPUPAHA BO TIOTOJIEM OpOj
3emju o EBpona. Ilputoa, Bo Byrapmja ce perucr-
pupanu 22.006 ciayuanm [15], a Bo Ppannmja 5.019.
INonaramy, Bo 2011 rogrHa HAjMHOTY PETHCTPUPAHA
crydan ce 3abenexkanu Bo Ppanipja 15.214, Bo Urta-
mja 5.179, Bo Pomanmja 4.417, Bo lllmanwmja 3.507 [13].
Bo 2012 ropuna Bo peruoHoT Ha EBpona 6use perucr-
pupanu 27.134 cinydan Ha MOpPOWIIH, Off KON HajMHOTY
BO Ykpanna (11.086), Pomanuja (2.447), Bemuka Bpu-
tanmja (1.093 cyuanm) [13]. MicTaTa roguHa Ha TJ10-
6anHo HUBO ce peructpupanu 122.000 cMpTHH ciyvau.
Bo 2013 ropuna Bo EBpona Oune perucrpupaHu
31.520 cnyyau Ha MOpPOUIH, CO TOA IITO HAJMHOTY
nmaio Bo I'pysuja (7.830), Bo Ykpauna (3.308), Bo
I'epmannja (1.773), Bo Uranuja (2.216) [16].

On oBa MOXKe fia ce KOHCTaTupa jieKa MOpOMInTe cé
yLITE ce aKTyellHa OOJIECT U ce jaByBaaT BO €IHjie-
Mmiucka popma. Enna off rimaBHUTE PEYKy 3a TIOCTHUr -
HyBam¢ Ha eJuMuHanpoHuTe e Ha C30 mobamHo
n Bo EBporna e HiickaTa BaKIMHaJTHA TIOKPHEHOCT [17].
Bo Makenonuja Bo m3mmHaTuTe 20 TOIUHU Mau
CHIIAHUIIM CE PETUCTpUpaaT INIaBHO KaKO MOEIMHEYHN
ciTydan, a enujeMUr CO MHOTY TIoMasl 6poj 3a001eHn
ce peructpupanu Bo 1993 n 1996. I1putoa, Bo 0BOj
NIepHOf] UMallle ¥ TOAVHU KOTa BOOMIITO HE € PETHCT-
pupaH ciy4daj Ha 3a00JIeH O MOPOWIIH.

Bo enupemujaTa Ha Manu cumanunu Bo 2010/2011
roguHa Bo Makenonuja[18] 6ea mpujaBeHU BKYITHO
911 ciydam Ha 3a00JIEHN Off MaJIM CUMAHUII, Off KOU
Bo Crpymnuiia 6ea mpujaBenu 117. Cnopepn reor-
padckara mucTpubynmja, 3a60IEHUTE Off MaJTi CHTIa-
HULIM Kou Oea jiekyBanu Ha OpeneHrneTo 3a nHgek-
TuBHM Gonectu npu J3Y Ommra 6omuuna-Crpy-
Mmula 6ea perucTpupanu 3a0oseHu off 19 HaceneHu
MecTa, BKIy4yBajKu ro u rpagot Crpymuna.

3akay4ok

BospacHara rpyna 1o 4 roguHH € TI0f] HajroJieM pu-
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3WK 3a pa3BHUBakh-€¢ KOMIUTUKAIMK Off MaJIUTe CHIIa-
HUIYM, KaKO W TPUIAJHUNIATe HA POMCKO-TypCcKaTa
HAI[MOHATHOCT.

Op numata co mMpoBepeH BaKIMHAJICH CTaTyC Hajro-
JIeM TPOIeHT 6ea HeBaKIMHUPAHU. 3aT0a, HEOIXOI-
HO € f1a ce 00e30ey BaKIMHUPAkhEe W PEBAKIMHAPALE
Ha CeKoe JieTe Koe IMONJIesKU Ha 3aj0/DKUTeTHA Bak-
[MHAIWja cropey] IUIAHOT Ha aKTHBHOCTU 3a €Jiv-
MUHAIIFja Ha MOPOWIN: MOCTUTHYBAH-E 1 OfIP>KyBathe Ha
BUCOK onaT Ha BakupHanmja (mpeky 95%) Ha cexoe
JIeTe Koe TOTIe KN Ha 3aJOJDKITETHA BaKIHATI]A.
IIpuroa, 3a MOCTUTHYBaK-E HA CITMMUHALMOHUTE Tie-
JI1 Ha MaJIUTEe CUMAHWIM 3HAYajHO € CEeKOe JleTe Koe
3aKOHCKM TIOJJIEKU Ha 3a/J0JKUTENHA BaKIMHAIIW]a,
ma Ouye KOMIIETHO BaKuuHUpaHo. He Tpeba na ce
TO3BOJIM BO KO€ OMIIO MECTO, ONIIITAHA WJIA CPEINHA,
la TOCTOM TpyNa Ha Jlella Koja He € BaKIMHWpaHa,
OJTHOCHO 71a TIOCTOM paHJIMBa MOMyJalyja, ouaejku
U TOKpaj MOBOJIHATA COCTOj0a CO MaJIUTe CUIAHULIU
BO 3eMjaTa, cemak 3a00IlyBalkeTO MOXKe Aa Ompie
goHeceHo of HaiBop. IloceOHO BHUMaHUE Tpeba UM
la ce TIOCBETHU Ha TEIKO JOCTAIHUTE MOMYJIallOHA
rpymu (Pomu, Gerasmy, puBpeMeHO pacesieHH JIHIa,
HaceJIeHWe BO TEIIIKO TOCTAITHA MECTa U CIIUYHO).
Bucoknor mop6uTeT Kaj TpymaTta fena Mof eIHO-
TOAMIIIHA BO3PACT, YKaXKyBa Ha BayKHOCTA O IPUOPHU-
TETHO, Op30 M e(hUKACHO CIIPOBEYBakC HA MEpKaTa
3a JIOTIOJTHATEITHA BaKIMHAIMjA Kaj JieriaTa Ha BO3pacT
oj mrect mo 12 mecenm.

Kongaukiu na unitiepecu. He e gexnapupas.
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Case report

MMPUKA3 HA CIYYAJ: HNAHUEHT CO AKPOMET'AJIMJA U MOJUOCTOTUYHA ®UBPO3HA

JUCIIVIABUJA - McCUNE ALBRIGHT CUHJIPOM

CASE REPORT: PATIENT WITH ACROMEGALY AND POLYOSTOTIC FIBROUS DYSPLASIA:

McCUNE ALBRIGHT SYNDROME

Gordana Pemovska and Cvetanka Volkanovska-1lijevska

University Clinic of Endocrinology, Diabetes and Metabolic Disorders, Medical Faculty, University "Ss Cyril and

Methodius", Skopje, Republic of Macedonia
Abstract

McCune-Albright syndrome (MAS) is classically defined
by the clinical triad of café-au-lait skin spots, poly/mono-
stotic fibrous dysplasia (FD) of bone and precocious
puberty. However, MAS is an extremely heterogeneous
disease and numbers of atypical and partial forms exist
beyond the classic MAS. Growth hormone (GH) excess
has been reported as a common manifestation in MAS.
Polyostotic fibrous dysplasia is reported to be more co-
mmon in MAS, with involvement of the craniofacial (CF)
region in over 90% of the cases. Involvement of the CF
bones with FD often results in overgrowth and asymmetry
of bone and hence recognition of GH excess might be
unrecognized. Moreover, morbidity related to FD is more
common in patients with GH excess. Medical treatment
using a somatostatin analog or dopamine agonist is often
the only option in patients with MAS and acromegaly,
because surgery is not possible due to the massive thicke-
ning of the CF with FD.

We report an atypical case of MAS in a 35-year-old male
patient showing PFD with severe involvement of the
base of the skull, along with acromegaly.

Keywords: acromegaly, McCune-Albright syndrome,
fibrous dysplasia

AncTpakT

McCune-Albright cunpomotr (MAC) e kimaciuuHO fecu-
HUpaH KaKo KJIMHUYKA TpHjajia cocraBeHa on café-
au-lait Ko>kH1 POMEHH, OJ/-MOHOOCTOTHYHA (PUO-
posHa nucmiazuja (®J1) u npegBpeMeH nyoepTeT.
Mefytoa, MAC e ekcTpeMHO XeTeporeHa 60JecT,
¥ TIOKpaj KiiacuyHaTa hopMa MocTojaT aTUIIMYHA
n napumjanau popmu Ha MAC. TIpekymepHo na-
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Yewe Ha XOpMOHOT Ha pact (XP) e enHa mo yec-
tute MaHu(ecranud Ha MAC.

INomocroTnunara ¢ubpo3na aucmiasuja (TIIPJT) e
yecTa BO ckion Ha MAC, co MHBONBUPAHOCT Ha
kpannodarmjanante Kocku (K®) Bo moeeke o 90%
op ciaydaute. PubposHara puciiasuja Ha K® xocku
HajuecTo JJOBeyBa 10 IpeKyMepeH pacT U aCUMETpPHU-
ja Ha KOCKuTe, 3apajy WTO ekcuecoT Ha XP moxke
fia ocraHe Henpeno3HaeH. OcBeH Toa, MOPOMIUTETOT
nosp3ad co PJI e moyect Kaj NAUEHTUTE CO EKCIEC
Ha XP. 3apagu MacuBHO 3afe6enyBambe Ha KP kocku
co ®JI, onepaTUBHUOT TPETMAaH YECTO € HEBO3MOXKEH
U MEIMKaMEHTO3HUOT TPETMaH CO COMAaTOCTaTUHCKU
AHAJIO3H U TONAMUHCKU arOHUCTH OCTaHyBa €HCTBE-
Ha OnIyja 3a JeKyBamwe Ha nanuertute co MAC u
aKpoMeraJmja.

ITpuxaxysame ciayuaj Ha MAC kaj 35-ropuiiieH Maxk
co II®]] co 3HauajHa UHBOJIBUPAHOCT HA Oa3aTa Ha
KpPaHUYyMOT U aKpOMeraiuja.

Knyunn 36oposn: akpomeranuja, McCune Albright
cuHApOM, (pubpo3Ha aucIIa3uja

Introduction

McCune-Albright syndrome (MAS) was first defined
by the triad of polyostotic fibrous dysplasia (PFD), café-
au-lait skin macules and precocious puberty [1]. Howe-
ver, multiple autonomous hyperfunctioning endocrino-
pathies could be encountered in MAS [2-10,16]. Most
studies report that polyostotic fibrous dysplasia (PFD)
and cafe-au-lait macules are invariably present. Nowa-
days MAS is recognized as an extremely heterogeneous
disease, with a number of atypical and partial forms
existing beyond the classic MAS [3,6].

Most investigations have revealed that association of
MAS with acromegaly is common [2,8]. Acromegaly in
MAS has distinct clinical phenotype characterized by
earlier occurrence of the disease, prolactin cosecretion,
small or absent pituitary tumors and a variable response to
the treatment with dopamine and somatostatin analogs
[8]. Also, it has been reported that morbidity related to
FD in the skull base bones is more common in patients



172

Patient with McCune Albright syndrome

with GH excess [8]. Therefore, early detection and treat-
ment of acromegaly in MAS is important.

Because of the rarity of this syndrome and the paucity
of knowledge of this association we report an atypical
case of MAS in a 35-year-old male patient presenting with
PFD with severe involvement of the craniofacial region,
along with acromegaly. Short review summarizes the clini-
cal manifestations, diagnosis and treatment of the disease.

Case report

In January 2005, a 35-year-old man presented to our En-
docrinology Department with symptoms of loss of libido,
progressive growth of his hands and feet and coarsening
of his facial features. He started to experience the above-
mentioned complaints four years ago. For the last two years
he was having a diffuse headache, excessive sweating
and visual problems (blurred and double vision). Addi-
tionally, he had sense of numbness in his hands which
disrupted his sleep.

He had a history of walking difficulties and pain in the
extremities at the age of 12 years. The diagnosis of PFD
was established by skeletal radiography and bone scan.
On physical examination the patient had facial asymmet-
ry with coarse features, acral enlargement and abbre-
viation of the left extremity (1cm).

Excessive GH secretion was diagnosed, as the high se-
rum GH levels failed to decrease after an oral glucose
tolerance test (Table 1). The biochemical laboratory was
also notable for elevated prolactin, IGF-1 and IGFBP-3
findings were consistent with secondary hypogonadism
(Table 2). MRI and CT of the brain were conducted.
Pituitary macroadenoma (Figure 1) and FD of the base

of the skull were revealed. Skeletal radiographs showed
multiple lesions in the femur and tibia (Figure 2). Du-
ring the follow-up period of several years serial bone
scans were done. The scans showed progressive multiple
hot spots with uptake at the skull, facial bone, ribs, femur
and tibia (Figure 3). Bone markers were elevated. Alto-
gether these findings were consistent with active FD.
We made a diagnosis of MAS based on the clinical,
biochemical and imaging data.

Table 1. Oral Glucose Tolerance Test

Blood glucose Growth
Minutes (min) (mmol/L) Hormone
(ng/ml)
0’ 4.7 16.6
30° 8.6 15.8
60’ 5.7 15.8
90' 4.4 14.1
120° 7.1 14.7

Table 2. Hormon profile of the Patient

Variable Result Normal range
GH 16.6 <10 ng/ml
IGF-1 >1100 100-494 ng/ml

IGF-BP 9800 1730- 5590 ng/ml
Prolactin 470 2.7-16.9 ng/ml
LH 1.81 0.8-6.0 muU/ml
FSH 1.56 1.6-12 mU/ml
TSH 0.914 0.27-4.2 mU/L

fT4 10.46 8.4-17.5 pmol/ L

Testosteron 3.37 5,2-22.9 nmol/L

GH-growth hormone; IGF-1-insulin like growth factor-1;
IGF-BP-insulin like growth factor binding protein; LH-
luteinizing hormone; FSH-follicle-stimulating hormone;
TSH-thyroid stimulating hormone; fT4—free thyroxin

RL 3 left

Fig. 1. Coronal and sagital image of a sellar MRI of the brain demonstrates pituitary macroadenoma

(40x30x35mm). A mixed cystic-solid mass is depicted within the pituitary fossa. There is evidence of the
optic chiasm compression with right cavernous sinus involvement
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Fig. 2. Radiograph of right femur showed lytic lesions in the trochanteric area and neck of the femur
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Octreotrid treatment was initiated in the patient and sub-
stitution therapy with testosterone was included. Because
he had complaints of bone pain, therapy with oral bisphos-
phonate-alendronic acid was started. Within 4 months of
the diagnosis subtotal removal of the tumor was done, via
transsphenoidal approach. The tumor cells stained as eosi-
nophilic. The follow-up laboratory analyses demonstra-
ted persistent activity of acromegaly (elevated GH=8.7
ng/ml and IGF-1>470 ng/ml). Patient underwent radiation
therapy. After an external irradiation, a treatment with
dopamine agonist-bromocriptin was conducted. One year
later the patient had paralysis of the oculomotory nerve
and visual impairment. CT of the head revealed a large
osteoma in the frontal region (Figure 4). The patient un-
derwent transfrontal surgical decompression. Biopsy

PA PA+

Fig. 4. Brain CT scan revealed craniofacial fibrous dysplasia
with obliteration of paranasal sinuses. Mixed sclerotic-lytic
bony mass involving right frontal and parietal bone is notable
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specimen had histopathological confirmation of osteoma
with compression of the optic nerve. After 4 years bioche-
mical remission of acromegaly ensued.

Discussion

MAS is classically diagnosed by the presence of at least two
of the three following clinical presentations: poly/mono-
stotic fibrous dysplasia, café-au-lait skin spots, and go-
nadotropin-independent precocious puberty [1]. It is a
rare disease with an estimated prevalence of between
1/100,000 and 1/1,000,000.

MAS is characterized by excessive and autonomous func-
tion of various endocrine glands and non-endocrine
tissue. Thus, in addition to precocious puberty, other
hyper-functioning endocrinopathies may also occur inclu-
ding hyperthyroidism, growth hormone excess, Cushing
syndrome and renal phosphate wasting [2-10,16]. Most
studies report that polyostotic fibrous dysplasia (PFD)
and cafe-au-lait macules are invariably present. However,
nowadays MAS is recognized as an extremely heteroge-
neous disease, with a number of atypical and partial
forms beyond the classic MAS [3,6]. Atypical manifesta-
tion of MAS was present in our patient, too. The pre-
sence of hyper functioning endocrinopathy i.e. acromega-
ly along with PFD enabled establishing the diagnosis
of MAS even in the absence of two out of three classical
manifestations.

The phenotype of MAS is extremely varied, ranging from
multisystem disease, to single organ being affected. The
variable clinical presentation of MAS results from a mo-
saic distribution of mutation in somatic cell, determi-
ned by the stage of embryogenesis during which the post-
zygotic mutation occurs [8,11]. The molecular etiology
of the disease is an activating mutation in the alpha sub-
unit of guanine-nucleotide binding protein (Gs protein,
GNAS1 gene) [11,12]. Gs is central in the cell signaling
pathway that leads to the generation of the intracellular
second messenger (CAMP), an important messenger in
hormone signal transduction. However, in MAS these meta-
bolic disturbances are not accompanied by elevated
plasma concentrations of the relevant trophic hormo-
nes. The mutations responsible for MAS have been
identified in the pathogenesis of various sporadic endo-
crine tumorsas well [8,12-16]. Therefore, the term gsp
oncogene has been assigned to these activating Gso. mu-
tations. GSP mutations, in particular have been reported
in GH-secreting pituitary adenomas and autonomous thy-
roid adenomas [12-14].

The café-au-lait spots and FD are one of the most ob-
vious signs of MAS, with prevalence estimated up to
92% [17]. Typically, precocious puberty or FD accounts
for the initial presentation. FD is a benign condition in
which normal bone tissue is replaced by fibrous tissue
and haphazardly distributed irregular bone trabeculae.
It may affect either a single bone (monostotic FD; MFD)
or multiple bones (polyostotic FD; PFD). The PFD is re-

ported to be more commonin MAS [18]. The most co-
mmonly affected bones are proximal femur, ribs and
the skull base. In 90% of the cases FD is diagnosed be-
fore the age of 15, with lesions in the craniofacial re-
gion being established at the earliest. In MAS FD usually
occurs at the age of 4.5 years [18]. FD typically pre-
sents with a pain, fracture, deformity of the long bones
and facial asymmetry. In MAS, the craniofacial (CF)
region is involved in 90% of the cases with the anterior
cranial base being involved in over 95% of cases [18].
The prevalence of hypersomatotropism associated with
MAS has been reported to be 21% [8]. Growth hormo-
ne hypersecretion in MAS differs from that observed in
classic acromegaly in several aspects. Firstly, the age
of onset is usually in adolescence, before the age of 20
years, thus leading to either acromegaly or gigantism
depending on bone age and the occurrence of preco-
cious puberty [8].

Furthermore, acromegaly remains unrecognized as fa-
cial deformities caused by FD are present from the youn-
gest age before the emergence of active acromegaly.
Early detection and treatment of acromegaly is impor-
tant because morbidity related to FD in the CF bones is
more common in patients with GH excess [8]. In seve-
re CF dysplasia adjacent vital structures, such as the optic
nerve and auditory structures may be invaded or compre-
ssed, resulting in vision and hearing loss. Unfortunate-
ly, FD was shown to be still active in our patient, too.
Due to visual impairment he underwent transcranial sur-
gical decompression.

The second distinction is that only half of the patients
with acromegaly associated with MAS exibit radiological
evidence of pituitary adenoma, compared with 80% to
90% in classical acromegaly. This finding is characte-
ristic of gsp-mediated GH excess [8]. On contrary, our
patient had pituitary macroadenoma. According to some
authors this finding could be lead-time bias, due to in-
creased suspicion and early detection of acromegaly in
patients previously diagnosed to have MAS and tran-
sition from hyperplasia to adenoma could explain the
variety of sellar radiographic findings in MAS with acro-
megaly [8]. Another feature of gsp positive tumors is
100% TRH test responsive and prolactin cosecretion [8].
Although continued active disease and symptoms of FD
into adulthood are uncommon, they have been reported
to continue in MAS associated with acromegaly. Taking
into consideration aforementioned, it is recommended
GH excess in patients with PFD and MAS be aggressi-
vely managed.

Diagnosis of MAS is usually established on clinical
grounds. Plain radiographs are often sufficient to make
the diagnosis of FD. In general, lesions in the long bo-
nes have lytic appearance and in the craniofacial region
they are "sclerotic". Computed tomography (CT) sca-
nning is recommended for imaging FD lesions in the skull.
A bone scan is necessary to establish the extent and
activity of disease.
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Biopsy of FD lesions can be used for confirmation. Cha-
racteristic pathohistologic finding of FD bone is the absen-
ce of the lamellation pattern. However, careful analysis is
necessary, since fibrous dysplasia, ossifying fibroma and
osteoma are three distinct entities with different bone
content basis [17]. The diagnosis of FD and osteoma is
made by correlation between clinical, radiologic, and
pathologic findings. Although the histological diagnosis
in our case was present as osteoma it could be considered
as late stage of FD as well.

Detailed evaluation of patients with MAS should be
guided by knowledge of the spectrum of tissues that may
be involved, with specific testing for each. Genetic tes-
ting is possible, but is not routinely available.

Medical treatment is often the only option in MAS pa-
tients with acromegaly, since transphenoidal surgery in
this syndrome is difficult due to massive thickening of
the skull base with FD. In our patient a subtotal removal
of the tumor was done. After debulking surgery external
irradiation was conducted and treatment with cabergolin
and octreotid was continued. Although sarcomatous trans-
formation of fibrous dysplastic bones have been repor-
ted with radiation [19], still radiotherapy may be an option
for treatment of acromegaly in patients who have MAS
when surgery is impossible and somatostatin analog the-
rapy is ineffective.

The use of bromocriptine, cabergoline, long-acting so-
matostatin analogs, or the combination of these, has shown
various results [2,3,5,8]. In our patient biochemical
remission of acromegaly ensued after a 4-year period.
FD presents a treatment dilemma, because there is no
proven medical therapy. The only cure for FD is a sur-
gical resection, which is difficult to be performed in
the skull and facial regions. In general, surgical interven-
tion in FD is delayed until skeletal maturity is achieved
and disease activity is stabilized. However, in some cases
due to accentuated deformity or a functional cranial ner-
ve deficit surgical decompression and correction should
be performed.

Bisphosphates have been shown to reduce the inciden-
ce of fractures and reduce the intensity of bone pain
[20,21]. There has been no consensus established when
bisphosphonate therapy should be initiated. In the majo-
rity of studies intravenous therapy with pamidronate
3mg/kg at 6-month interval is used [20,21]. In the mean-
time two randomized controlled studies, the multicen-
ter European PROFIDY'S and one U.S. study, are being
conducted. It is expected that the results from these two
larger studies will give an answer to the outcome of
bisphosphonate therapy.

The benefit of supplements is undoubtedly important es-
pecially if taken into account that there is insufficient
mineralized osteoid in FD. Deficit of Vit D and secon-
dary hyperparathyroidism have also been reported. The-
refore, supplements of Ca, P in conjunction with Vit D
improve the effect of BF [21].

Patients with McCune-Albright syndrome must have a medi-
cal follow-up for the endocrine disturbances. Because of
the great variety of MAS the treatment is specific for
each patient.

Conclusions

There is no specific treatment for MAS and medical
follow-up for the endocrine disturbances is mandatory.
Because the presentation of GH excess in MAS is ob-
scured by the craniofacial FD and because acromegaly
progressively worsens FD, all patients with MAS should
be screened with an OGTT suppressive test.

Medical treatment with somatostatin or dopamine ago-
nist is often the only option in patients with MAS and
acromegaly, because transsphenoidal surgery is not po-
ssible due to the massive thickening of the skull base
with FD. Radiotherapy may be an option for treatment of
acromegaly in patients who have MAS when surgery is
impossible and somatostatin analog therapy is ineffective.

Conflict of interest statement. None declared.
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Case report

NNYIMOHAJTHA XUIIEPTEH3MNJA 110 AKYTEH IIYJIMHAJIEH EMBOJIN3AM -
YCIHEHIEH TPETMAH CO NTYJIMHAJHA EHIAPTEPEKTOMUNJA

PULMONARY HYPERTENSION AFTER ACUTE PULMONARY EMBOLISM - SUCCESSFUL
TREATMENT WITH PULMONARY ENDARTERECTOMY
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Abstract

Pulmonary embolism is with high mortality rate and
majority of deaths are due to right ventricular pressure
overload and subsequent right ventricular failure. Sur-
vivors of acute pulmonary embolism may develop debi-
litating chronic thromboembolic pulmonary hypertension
(CTEPH). Pulmonary endarterectomy (PEA) is a gold
standart in treatment of CTEPH. It is very important to
perform precise assessment of these patients and to
refer them to a center with expertise in surgical PEA. We
present a clinical case of PE, complicated with severe
pulmonary hypertension (PH), successful treated with PEA.

Key words: pulmonary embolism, chronic thromboembolic
pulmonary hypertension, pulmonary endarterectomy

AncrpakTt

ITynamonanHuOT eMOonM3aM KMMa BHUCOK IIPOLIEHT
Ha CMPTHOCT. Bo HajroseM NpoLeHT CMpTHOCTA ce
MOJIKM Ha IECHO BEHTPHUKYJIAPHO NPUTHCOYHO ONTO-
BapyBam€ U MOCIE0BaTeNHa JIeCHAa BEHTPUIlyJIapHa
cpueBa cnaboct. [IpexxnBeannTe off aKyTHHOT MyJI-
MOHAJIEH TPOMOOeMOOII3aM MOXKaT Jia pa3BrjaT Ipor-
penrpadka XpoHIYHA TPOMOOEMOOIMYHA Ty IMOHAT-
Ha xuneprensyja (XTEIIX). IlynmonanHata eHpgap-
TEpEeKTOMHja € 37aTeH CTaHfap/ BO TPETMaHOT Ha
XTEIIX. BaxHo e ga ce HampaBu IMpenu3Ha npole-
Ha Ha OBHWE MALMIEHTH U f1a ce pedepupaaT BO UCKY-
CEH LIEHTap 3a CIIPOBefyBakhe Ha XUPYPLIKa IIYIMO-
HaJlHa eHjlapTepekTomyja. Hue npe3entupasme city-
4yaj Ha MyJIMOHAJIeH eMOoan3aM, KOMIUTMIUPAH CO
n3pas3eHa MyJIMOHAJIHA XUTIEPTEeH3Hja, YCIEIIHO Tpe-
TUPaH cO MYJIMOHAJIHA €HapTEePEKTOMHUja.
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Koryunu 36poBu: my;MOHaJIeH eMOOoJTi3aM, XPOHITIHA
TpoM6oeM6onIyHa MyJIMOHAIHA XUIIepTeH3Hja,
IyJIMOHAJIHA €HAapTepeKTOMU]ja

Introduction

Pulmonary embolism (PE) is potentially life-threatening
occurrence associated with significant morbidity and mor-
tality [1]. The goal of therapy in massive PE is an impro-
vement in forward flow and a reduction in right ventri-
cular (RV) afterload to avoid RV failure [2,3]. Patients
treated with thrombolytic therapy show rapid improve-
ment of RV function and pulmonary perfusion which may
lead to a lower rate of early recurrent PE and a dec-
rease in the late opportunities of CTEPH [4]. Someti-
mes, however, after PE patients develop severe CTEPH.
In these cases surgical PEA is a gold standard in the
treatment. We present a clinical case of PE, complica-
ted with severe pulmonary hypertension PH, success-
fully treated with PEA.

Clinical case

A 38-year-old previously healthy woman was presented
in the Emergency room with a history of several days of
progressive dyspnea and chest pain, and acutely deterio-
rated in the past few hours. She found palpable painful
"nodules” on the front surface of her thighs. The pa-
tient has been postmenopausal for one year. Past medical
history: at the age of 18 years she was diagnosed with
thrombophlebitis; after 3 years in her second pregnan-
cy she was diagnosed with deep venous thrombosis (DVT)
and at 33 gestational week she had an acute pulmonary
embolism (PE) and in an emergency state a premature
delivery was performed. Family history: her both grand-
fathers were with DVT. No concomitant medical therapy.

The patient was with tachydyspnea and perioral cyanosis.
She was desaturated (SpO2-89%), in shock state with S3
gallop rhythm, precordial systolic murmur and positive
Riverro sign. The lung auscultation was without any
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pathological findings. She had peripheral varicose veins.
Lab results: elevated D-dimer 4694 ng/ml (cut-off value
500) and troponin I 0.52 ng/ml (cut-off value 0.04 ng/ml).
Arterial blood gas showed pH 7.42, pCO2 of 31 mmHg,
pO2 of 55mmHg, SatO2 of 89.5%. The ECG was with
sinus tachycardia with S1Q3T3 sign, precordial inverted
T-waves and prolonged QT interval (QTc-501ms). The
chest x-ray was with positive Westermark sign and promi-
nent pulmonary artery. There was no pathological infiltra-
tive focus. In emergency state bedside transthoracic
echocardiography (TTE) was performed with signs of
acute right ventricular overload: dilated RV with D-
shape of left ventricle (Figure 1A); 3 pediculated structures

Fig. 1A.

Fig. 1B.

Fig. 1C.
Fig. 1. TTE in emergency state

in the right atrium which looked like "popcorns” (Figure
1B) and also a structure in dilated vena cava inferior
(Figure 1C). We concluded that these structures were
thrombi, but differential diagnosis included multiple my-
xomas in the right atrium.

Because of acute deterioration, cardiogenic shock and RV
overload we performed fibrinolysis with Alteplase 100 mg,
inotropic and fluid support and oxygen supplement. After
few hours there was improvement in the hemodynamics.
Genetic and immunological testings for inherited throm-
bophilia were conducted.

After 48 hours the patient complained of shortness of
breath, and chest pain. The arterial blood gas showed
pH 7.40, pCO2 of 30mmHg, pO2 of 53mmHg, SatO2
of 88%. Elevated D-dimer (4820 ng/ml) and troponin
(0.42 ng/ml) were found. We performed computed to-
mography (CT) and pulmonary angiography. The large
filling defect of the right interlobar artery (Figure 2A) and
organized multiple thrombi in the right atrial cavity and
vena cava inferior were detected. An infarction pneumonia
with pleural reaction in the right lower lobe were es-
tablished (Figure 2B).

Fig. 2B.
Fig. 2. CT pulmonary angiography

The decision of the cardiac surgeon was that this pa-
tient was not a proper candidate for urgent surgery, be-
cause she was hemodynamically stable and the thrombi
were in the phase of organization. The conservative
strategy was selected.
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The results from the genetic (Table 1) and immu-

Table 1. Genetic results

nological (Table 2) testings were:

Mutation PAI 1 4G/ 4G

Protrombin mutation G 202- 10A
Antithrombin 111

Homozygous in mutant gene
(4G/4G)

Homozygous in normal gene
94.6% (ref. 80- 125%)

Table 2. Immunological results

Antiphospholipid antibodies

Anti-beta 2 glycoprotein | antibodies

Anti-cardiolipin antibodies

90.0 U/ML (ref. 0-10)
90.0 U/ML (ref. 0-10)

The patient was diagnosed with systemic lupus erythe-
matosus, antiphospholipid syndrome, Raynaud syndrome.
After two therapeutic courses with Imunovenin, Methylpred-
nisolone and Resochin a clinical remission was achieved.

Five months after the therapeutic anticoagulation with
Acenocumarol the patient had symptomatic pulmonary
hypertension WHO class Ill. The echocardiography sho-
wed RV dilatation with heavy tricuspid regurgitation and
high gradient accross the tricuspid valve, paradoxical
movement of interventricular septum, D- shape of LV,

low TAPSE and short acceleration time of pulmonary
artery. The calculation the pulmonary vascular
resistance (PVR) was 320 dyn. S. cm . We decided to
perform CT pulmonary angiography, which confirmed our
diagnosis of chronic  thromboembolic  pulmonary
hypertension (CTEPH).

The right heart catheterization and pulmonary angiography
were performed and pulmonary hypertension was found.
Table 3 illustrates the hemodynamic parameters:

Table 3. Right heart catheterization-hemodynamic parameters

Systolic/ diastolic/ mean
pressure mmHg

Right atrium

Right ventricle

Pulmonary artery (PA)

Left ventricle

Aorta

Cardiac index (Cl) 2.58 I/ min/ m2

8/6/6

70/ 2/ 8

70/ 20/ 38

120/ 0 ( end-diastolic) 18
105/ 60/ 78

PVR 340 dyn. s. cm ®

Pulmonary angiography demonstrated organized throm-
botic material in both lungs.

The patient was admitted to the Thoracic surgery ward
for evaluation regarding eligibility for surgical treatment
of pulmonary endarterectomy (PEA). The PEA during

Table 4. Hemodynamic parameters

the cardiopulmonary bypass support in deep hypothermia
including resection of calcified organized thrombotic
material from right atrium. Table 4 shows the pre-and
postoperative hemodynamic parameters:

Hemodynamic PA (s/d/m) PVR Cl

measurements mmHg (dyn.s.cm®) (I/min/m2)
Preoperative 57/ 19/ 31 361 2.6
Postoperative 23/ 7/ 14 67 3.3

One month and one year after PEA echocardiography
were performed and the results are shown in Table 5:

Table 5. Echocardiography on the first month and
first year after PEA

First First
month year
RV dimension parasternal mm 25 24.6
TAPSE mm 14 14.5
RV wall thickness mm 8.5 8.5
FAC % 59 60
Global longitudinal strain % -16 -20
RV TDI S cm/s 8.97 12.7
E cm/s 4.48 12.3
Acm/s 9.26 12.3
PA accel. time ms 97 103

Figure 3 shows the improvement in RV strain one year
after PEA:

“F-ig. 3. One year after PEA
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The echocardiographic study demonstrated reverse re-
modeling of RV and improvement of RV systolic and
diastolic function, but not complete recovery after PEA.

Discussion

Massive PE is a life-threatening condition. Patients with
risk factor for PE with cardiogenic shock, elevated car-
diac biomarkers and bedside TTE demonstrating RV
overload should be thrombolysed, except when there is
an absolute contraindication for that [1,4]. Patients with
mobile masses in right chambers and PE should be refe-
rred for surgery, except if there is a life-threatening car-
diogenic shock [1]. Multiple right atrial myxomas are
extremely rare, found in only 12.7% of all cases. Approxi-
mately 50% of gestational venous thromboembolisms
are associated with thrombophilia [5]. Some of women
could present with recurrent PE or with CTEPH few
years after the first episode. These patients should be
promptly diagnosed and long-term monitored. Some
of the survivors of massive PE are with impaired
quality of life because of CTEPH [3]. Patients should
be diagnosed and treated according to the ESC guide-
lines for CTEPH. PEA is a gold standard in treatment
of CTEPH for appropriate candidates. There is reverse
remodeling of RV and gradual but not complete im-
provement of RV function after PEA. We assume this
might be due to diffuse myocardial fibrosis.

Conclusions

Pulmonary embolism requires urgent therapy to restore
pulmonary arterial flow. Anticoagulation is standard care
in PE, with the addition of thrombolysis or surgical em-
bolectomy when the clot burden and clinical presenta-
tion warrant more aggressive treatment. In this case we
decided to avoid early surgical removal of the saddle PE,
because the patient was with stable hemodynamics after
thrombolysis. Eleven months after PE due to persistence
of severe PH the patient underwent PEA. One year after
the procedure the patient is without PH.
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YIIATCTBO 3A ITPUJABA HA TPYQ Ol COPABOTHUIIMTE HA MMII

"Maxkenoncku mepuimacku npersien” (MMIT) e cTpyyHo crnmcanme Ha MakemOHCKOTO JIEKapCKO
APYIITBO, IPBEHCTBEHO HAMEHETO Ha JIEKapUTe Of OIIIITA NMPAKTUKA, CIEeIHjaTUCTUTE Off OfJICTHUTE
MEIUIIMHCKY TUCIMILUIMHA W UCTPakKyBauuTe BO o0JlacTa Ha 0a3WYHHUTE MEUIIMHCKY U APYTU CPOJIHA
HayKHu.

CrniucaHueTo I'i UMa CJIeIHUBE PyOPUKY U KaTErOpUM Ha TPY/IOBU:

N3BopHM TPynoBH

CoonumryBama 3a KIMHHYKH H JTa00PaTOPUCKH HCKYCTBA

IIpuka3u na cxy4yau

Op npakTuKa 3a NpakTHKa

EnykaTuBau cratnn

Bapuae (nucma ogn pepakumjata, onwTecTBeHa XPOHMKA, NPUKA3d HAa KHUTH, W3BELITau Off
KOHT'PECH, CUMIIO3UYMHU U IPYTU CTPYYHU coOUMpH, pyOpuKara ,, Bo cekaBame,, v Jip).

AU A WN =

W3BopHuTE TpyaoBM MMaaT Oelie3W Ha Hay4yHU TPYAOBH, JOfI€KA TPYAOBUTE KAaTETOPU3UPAHU BO
pyOpukuTe 2-5 umaat Oene3u Ha CTPYYHH TPYJOBH.

Bo MMII ce o6jaByBaaTt TpymoBu Ha wieHoBuTe Ha MJIJ] wim Ha 4YJIEHOBU HA APYrUM CTPYYHU
30pYyKeHHja. ABTOPUTE CE€ OJArOBOPHM 3a NOYMTYBAHETO HA €THMYKUTE Hayesa MPHU MEIULUHCKHUTE
UCTpaxKyBamwa, a U3HECEHUTE CTABOBU, U3BEICHU OJl aHAlu3aTa Ha COIICTBEHUTE PE3YITaTH, HE ce
HY>KHO U cTaBoBU Ha Penakumjata na MMIT.

PenakumjaTta ru ncnpaka pakoNMCHTE Ha CTPYYHA pelleH3Hja; peneH3eHTor (ute) n Pepakmnujara ja
onpefenyBaaT AeUHUTUBHATA KaTeropusalyja Ha PaKONUCOT KOj € mpudaTeH 3a IeyaTere.
PenaxkuumjaTa ro 3apKyBa NpaBOTO paKOMKMCUTE fia T NEYaTH CIOPE]] PelieH3UPAHNOT TPUOPUTET.
Ymnarcreoto 3a copabormunure Ha MMII e Bo cornmacHocT co BankyBepckurTe mpaBuia 3a
u3elHavYeHNn Oapama 32 paKOMUCHTe KOU ce pakaaT 10 OMOMEIUIIMHCKUTE CITUCaHMja.

1. TEKCT HA PAKOIINCOT
MMIT o6jaByBa pakoNmuCH MUIIYBAaHU BO JyXOT HAa MaKEJJOHCKUOT CTAaHAAp/ECH ja3HK, CO COOJBETHA

MaKeJIOHCKa HOMEHKJIATypa 3a OfjfieJIHa MEJUIIMHCKA TEPMUHOJIOTHja, HO MOXKHA € U IIpHjaBa Ha TPYA
Ha aHIJIMCKHY ja3uK. [IOKOJKy ynmoTpebaTa Ha KpaTeHKHU € HEONXO[HA, CEKOja KpaTeHKa MPEU3HO ce
nerHIpa IIpHU IPBOTO M10jaByBamke Ha TEKCTOT.

Cute pakommcu ce HcrnpakaaT BO eJlIeKTpOHCKa hopMma Ha eleKTpOHCKaTa ajpeca (e-Mawml) Ha
MIIII-MMII, co gBOeH nmpopep ¥ HajMHOTY 28 pefoBU Ha CTpaHula, KupuindeH poHT Mac C Tajms
ronemuna 12, a matuandyeH ¢oHT Times New Roman rosmemuna 12. JleBo, rope u gony tpeba fa ce
ocTaBH CI00O[IHA MapruHa Off HajMasky 3 cM, a lecHoO of 2,5 cM.. Peguuor 6poj Ha cTpaHunure ce
NUIIYBa BO IECHUOT FOPEH aroJl.

Pakomnucor Ha TpygoT Tpeba fa e mpuApY:KEeH cO MUCMO Ha NMPBHUOT aBTOp, CO M3jaBa fleKa UCTHOT
TEKCT He € BeKe 00jaBeH WM MOAHEeceH/MpudaTeH 3a NeYaTeme BO APYro CHUCAHWE WU CTPy4YHa
nyGiMKanyja u co MOTBPAA fileKa paKOMMUCOT € MperyefaH U ofoOpeH Off CUTe KOAaBTOPH, OTHOCHO CO
IpHUAPY>KHA IeKJIapalyja 3a eBeHTyaleH KOH(IIUKT Ha UHTEPECH CO HEKO] Off aBTOPUTE.

N3BopHNTE TPYIOBH U COOMUTYBAKHATA I'O NMAAT CIETHUOB (hOpPMaJIEH PEelOCie/l: HacJIOBHA CTpaHa,
M3BaJIOK Ha MaKEJIOHCKU ja3uK (BOBEJ], METOMM, PE3YJITATH, 3aKIYUYOK) CO KIYIHH 300pOBH, M3BAOK
Ha aHIJIMCKM ja3WK CO KJIyYHU 300pOBH, BOBEJ, MaTepujall U METOAH, pe3yJTaTu, AUCKycHja U



3aKJIy4OLH, JJUTEepaTypa 1 Npuiao3u (Tabenu, rpacuii U CIUKU) U JETeHAN 3a NPUIO3UTE BO efieH

cajn.

IIpnka3ute Ha ciaydyam TpeOa Ja copp:KaT BOBEJ, AETAJNEH NPHUKa3 Ha CIydajoT, JUCKYCHja CO
3aKJIY4YOK M JJUTEepaTypa co NpUIO3H.

Hacnaoenaiua ciupana tpeba na uma: HacllOB HA MAaKEIOHCKU M aHTJIUCKYU, IMHbA U NIPE3NMAbHa Ha
aBTOpUTE, KaKO M WHCTUTYIMHATE Ha KOW UM MpHIaraaT, AMUbaTa Ha aBTOPUTE W HACIOBOT Ha
yCTaHOBaTa ce IMOBP3yBaaT CO aparcKd OpPOjKU; aBTOP 3a KOPECIOHJCNHja CO CUTe feTaiu (Tell. e-
Mam); KaTeropuja Ha TPYAOT; KPaTOK HAcloB (0 65 KapaKTepH 3aeJHO CO MPa3HHOT MPOCTODP);
Kako M MH(oOpManyja 3a NPUAOHECOT 3a TPYAOT Ha cekoj aBTop (uaeja, Au3ajH, coOupame Ha
NOJATOLH, CTATHCTUCTUYKA 0OpabOTKa, MUIITYBalhe HAa TPYAOT).

Hacnoeoiu Tpeba KOHIIM3HO Jia ja U3pa3u coapxkuHaTa Ha TpynoT. Ce mpenopadysa jja ce u30ernyBa
yrnorpe6a Ha KpaTeHKH BO HACIOBOT.

H3eaooxoiu Ha makedoncku jazux TpebGa nma copgpxku HajMHOry 250 3060poBM M ja Owuje
CTPYKTYPHPaH CO cuTe OUTHU YMHHUTENN U3HECEHN BO TPYAOT: BOBEJ] CO IEJITA HA TPYAOT, METOMIOT,
pe3yaTatu (co HyMEpUIKHU MOJaTONH) U 3aKJIydonu. 3aeIHO CO U3BAJJOKOT, Tpeba Jla ce JocTaBaT
10 5 KIIyYHU, UHIEKCHU 300POBH.

H3sa0oxoiu na anzaucku jasux Mopa Jla € Co COAp>KHMHA UJIEHTUYHA CO COlpXKMHATA Ha U3BaJlOKOT
Ha MakefloHCKHU ja3uk. KiyuHure 300poBu Tpeba fa ce Bo coryacHocT co MeSH (Medical Sibject
Headings) nucraTa Ha Index Medicus.

Bogeooiu Tpeba fa mpeTcTaByBa KpaTOK M jaceH NMpHKa3 Ha MCIUTYBAaHMOT MPOOIJIEM W LENNTe Ha
HCTPaXKyBameTO, CO HaBeyBamhe Ha €THUYKHOT KOMUTET OJHOCHO MHCTUTYIHMjaTa Koja ro ofoOpuia
UCIUTYBamkeTO (KIMHMYKA CTyAWja Koja ce paboTH cHopej NpUHIMINTE Ha XeJICHHIIKAaTa
lleKJIapanyja 3a NaieHTuTe ¥ HUBHUTE MpaBa).

Meiuoouiue Tpeba a 6ugaT TOYHO Ha3HAYEHU, 32 1a CE€ OBO3MOXKHU ITOBTOPYBalkE Ha MPUKAKaHOTO
uctpaxyBamwe. Oco0eHO € BaXHO [a ce Ipenu3upaaT KpUTEpPUYMUTE 3a celleKlyja Ha
OIICEpPBUPAHUTE Clly4ad, BOBEJEHUTE MOAU(UKAIUU HA BeKe I[O3HATUTE METOAU, KakKo U
ufieHTA(UKaIKja Ha YHNOTpeOECHUTE JIEKOBH CIOpEJl T'€HEpPUYHOTO HME, JI03UTe M HAYMHOT Ha
aJIMUHNCTpalyja.

Pesyauaiuuiue Tpeba na ce IpuKaxkKarT jacHO, 1O JIOTUYEH pefocies. Pe3ynrature ce u3HecyBaaT BO
cranpapgaute CU epmuumm. Bo Tekcror Tpeba ma ce Ha3HA4YM ONTHMATHOTO MECTO Kajie Ke ce
BMETHAT TabeJnTe U WIYCTPaIMNTE, 32 1a ce n30erHe HeMOTPeOHOTO MOBTOPYBaHke Ha M3HECCHUTE
nopaTouy. 3HavyajHOCTa Ha pe3yJiTaTuTe Tpeda ga ce 00paboTu CTaTUCTUUYKHU, CO AeTaJeH ONKC Ha
yrnoTpeGeHNTe CTaTUCTUYKKM METOMIM Ha KPajoT Ha JIETIOT MeitioOuU.

Huckycujaiua tpebGa fa TM HCTaKHE UMIUIMKAIMUTE Off NOOMEHWTE pe3yJiTaTH, CHOPEAEHH CO
MOCTOJHUTE CO3HAHUja 32 UCMTUTYBAHUOT MPOOIIEM.

3axayqoyuiue Tpeba 1a He 6unat nopoaru of 150 36opoBu.



2. ITIPH/IO3U

Kako mpunior-gokymMeHTanuja Ha TpyAOBHTE IMPEVIOKEHN 32 NeUaTemhe, MOXKeE Jla ce IocTaBaat fio 5
npuiora (Tabenu, (OUrypu,/CIIMKY - HIYCTPAIH).

Tabeauuie ce mocTaByBaaT Ha KpajoT Ha TPYAOT BO ucTHOT (ajin. Cekoja Tabena Tpeba ma uMa CBOj
HaCIlIOB U pefieH Opoj KOj ja MOBp3yBa CO TEKCTOT. XOPU30HTAIHU ¥ BEPTUKAJIHU JIMHUYU Ha TabenaTta
He ce J03BOJICHH; O3HAKUTE Ha KOJIOHUTE BO TabenaTa ce NMUIIYBAaaT CKPAaTeHO MU CO CUMOOI, a
HUBHOTO 00jacHyBam€ ce MUIIYBa Ha JHOTO Ha TabenaTa, BO BUJI Ha JIETEH .

Hayciupayuuuie ce nocraByBaat co pefieH Opoj Kako ClrKa BO IJpHO-0ejla TeXHUKA, a ceKoja CIIMKa
Tpeba 1a e IpuApyKeHa co JiereHaa (Ommuc).

Muxkpocpowmozpaghuuite moxe na coupskaT MOCeOHM O3HAKM BO BHJI Ha CTPEJIKH WIM CHUMOOJIH.
ITokpaj ommcoT Ha ciaWKaTa, MOpa jfla Ce HaBefe M 3rOJIEMyBameTO W BHUAOT Ha OOCHETO Ha
npenapaToT (aKo Toa BeKe He € HalpaBeHO BO CEeKIMjaTa Maiiepujan u metioou).

Cute o3Haku Ha ¢ororpadunre mMopa jla OupaT JIOBOJHO TOJEMH, 3a Jla MOXE jacHO Ja ce
pacmo3HaaT W IO CMallyBalkbeTO BO TIeYaTHUIATAa, NMPU HUBHOTO BKIyUyBamke BO IledaTeHaTa
CTpaHUIa Ha CIIUCAHUETO.

3. JIHTEPATYPA

IutupanaTa auTepaTypa ce IuIlyBa Ha KPajoT Ha TPYAOT MO 3aKIYUOILUTE, CO PETHU OPOEBU CIOPEN
pPeRocaenoT Ha N0jaByBalk€TO HA IUTATOT HA TEKCTOT HA TPYJAOT CTaBEHU BO CPEJHU 3arpaju u 6e3
IpOCTOp Mefy HUB (aKO ce TOClIeIoBaTelIHy Tpeba Aa ce TIOBP3aHU CO IPTHYKA, HA Tp. [3-6]).
JIutepaTypara ce NUTUpa Ha CJICIHUOB HAuWH (KpaTEHKHUTE 3a HACIOBHUTE Ha CIHMCaHWjaTa Tpeba fa
ce cnopeq ucraTta npudareHu vo Index Medicus):

a) ciuaiuuja 6o ciucanue (ce HaBenyBaaT CUTE aBTOPH, aKO TM MMa J0 4 WM MIOMAJIKy; aKO TH UMa
noBeKe of] 4 ce HaBeJyBaaT NMpBUTE 3 aBTOPH U ce iofiaBa: 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 asiuop

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

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

r) llozaaesje 60 KHUzZa uau mMoHozpaduja

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 oTneyaTonn Ha TPYJOBUTE UM ce IpaKaaT Ha aBTOPUTE 3a KOPEKIHja: aBTOPUTE CE JOIKHU
KOPUTMPaHUOT OTIEYaTOK J1a U ro BparaT Ha Pegakuujata Ha MMII Bo pok og 2 fieHa.

Anpecara na Pepaknujara
HMame I'pyes Op. 3
I'papcku sup 650K I,

1000 Ckorje,

Tem.: ++ 389 02 3162 577

Enextponcka aapeca (E-mann): MLD Unet <mld@unet.com.mk>



N3BecTyBame 3a unenopute Ha MJIJT

CuTe wTO cakaaT M HaTamy Aa ro go6usaat cnucaHueTto TpebGa Aa ja Mmaat ynnateHo
yneHapuHarta 3a 2014 roguHa BOo BucuHa op 600 geHapu m 3a Toa Aa ja uHdopmupaar
CTpyy4HaTa cnyx6a Ha MakefOHCKO NeKapcKo ApYLITBO, MTUCMEHO Unu npeky TenedoH.

HDeTtanHn uHdopmaumm moxeTte ga noouerte Ha TenecgoHoT Ha ApywTBoTo 02 3 162 557.

N3BecTyBame 3a peuensentute 3a MMII

Bo cknap co npaBunHukoT Ha YKUM peueH3eHTUTe LUTO HaBpeMeHO U OAroBOPHO Ke ja
oapaboTar peueH3unjaTta ke gobujat 0.4 60aa Kou ce cobupaar 3a yHanpeayBake BO
akapeMmckuTe 3Bawa. bogoBute moxart na ce gobumjat u petporpagHo npeky nobapyBawe
Bo MJ1[ - 3162 557.



