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Editorial comment  
 

IMMUNE CELLS AND CYTOKINES AT THE MATERNAL-FETAL INTERFACE 
 
IMUNITE KLETKI I CITOKINITE VO FETALNO-MAJ^INIOT INTERFEJS  
 

Dominovic Marin and Rukavina Daniel
 

 

Department of Physiology and Immunology, Medical Faculty, University of Rijeka, Rijeka, Croatia 
 

Abstract 

 

During the pregnancy implanted semi-allogenic embryo is 

protected from the maternal immune response. To maintain 

this benefit and for successful outcome of normal pregnancy it 

is crucial to achieve fine balance between proinflammato-

ry (Th1) and the anti-inflammatory (Th2) cytokines. Immu-

ne responses in the uterus are determined mainly via anti-

gen-presenting cells (APCs). 

The vast majority of immunocompetent cells at the feal-

maternal interface are natural killer (NK) cells, T cells (γδ 

mostly) and macrophages. NK cells and activated T cells 

can induce apoptosis in target cells. One of the mechanisms 

of inducing apoptosis is granule exocytosis, containing gra-

nulysin and perforin, present in the granules of human 

NK cells and activated cytotoxic T cells. 

 

Key words: pregnancy, balance Th1/ Th2, T lymphocytes, 

NK cells, granulysin, perforin 

______________________________________________ 

 
Apstrakt 
 
Za vreme na bremenosta implantiraniot polu-alo-
genski embrion e za{titen od imuniot odgovor na 
majkata. Za da se odr`i ovoj benefit i zaradi us-
pe{en ishod na normalnata bremenost, mnogu e va`-
no da se postigne dobra ramnote`a me|u proinfla-
matornite (Th1) i antiinflamatornite (Th2) cito-
kini. Imuniot odgovor vo uterusot glavno se odre-
duva preku antigen-prezentira~kite kletki (APC). 
Ogromnoto mno{tvo imunokompetenti kletki vo 
fetalno-maj~iniot interfejs se prirodnite klet-
ki (NK) ubijci, T-kletkite (glavno γδ) i makrofa-
gite. NK-kletkite i aktiviranite T-kletki mo`e 
da predizvikaat apoptoza vo celnite tkiva. Eden 
od mehanizmite za pottiknuvawe apoptoza e egzo-
citozata na granulite, vklu~uvaj}i gi granulizi-
not i perforinot, prisutni vo granulite na ~ove~-
kite/humanite NK- kletki i aktiviranite cito-
toksi~ni T-kletki. 
 
Klu~ni zborovi: bremenost, ramnote`a, T- 
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Introduction 

 

Uterus is considered as immunologically privileged site 

for implanted semi-allogenic embryo. This was descri-

bed for the first time in 1953. by Peter Medawar in his 

pioneer work: "Some immunological and endocrine prob-

lems raised by evolution of viviparity in vertebrates".  

Medawar proposed three hypotheses as explanation for 

tolerance of semi-allogenic embryo: physical separati-

on of fetal and maternal tissue, immunological imma-

turity of the fetus and immunological tolerance of the 

maternal immune system [1].In order for implantation 

to be successful it is essential to establish sensitive cy-

tokine and hormonal balance and specific tissue trans-

formation, therefore uterine mucosa is heavy infiltra-

ted by maternal immunocompetent cells [2,3]. The vast 

majority of immunocompetent cells at the fetal-maternal 

interface are natural killer (NK) cells, T cells (γδ mostly) 

and macrophages. Decidual leukocytes are comprised of 

maximum 80% of NK cells, around 10% of T cells and 

20% of macrophages [3-6]. Leukocytes in human deci-

dua are predominantly located around glands (73%), whi-

le the rest are around blood vessels (17%) and between 

the stromal cells [7-10].   

 

Th1/Th2 balance and the delicate role of APCs 
 

During the pregnancy implanted semi-allogenic emb-

ryo is protected from the maternal immune response [11].
 

To achieve this benefit and for successful outcome of nor-

mal pregnancy it is crucial to achieve fine balance betwe-

en proinflammatory (Th1) and the anti-inflammatory (Th2) 

cytokines.  

During the peri-implantation period Th1 cytokine produc-

tion is predominant, after that period during the whole 

process Th2 cytokines will become predominant. Th1 

cytokines (IL-2, TNF-α, IL-12, IFN-γ) have been shown 

to raise the abortion rate, while Th2 cytokines (IL-3, IL-4, 

IL-10) seem to be pregnancy protective [12-14].
 
 However 

this view on this subject is too simple. For instance, 

Th2-type cytokines IL-4 and IL-10 are not indispen-

sable for maternal-fetal tolerance [15].
 
In so called "cla-

ssical" view of Th1/Th2 balance at maternal-fetal inter-

face the abortion rates correlates with NK activation [3].
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However T cell- and NK cell- depleted mice have a sma-

ller placenta, placental growth defects and defective ute-

rine arteries transformation. To avoid these kinds of de-

fects, IFN-γ, IL-15 and IL-12 and IL-18 are indispensi-

ble [3,16]. Obviously NK cells and Th1 cytokine path-

way are not exclusively "destructive“, or like Gerard 

Chaouat would say: "NK cells are not bad guys“. 

In addition IL-18 is pro-inflammatory cytokine which 

has great influence on NK cells and CD8-positive
 
T cells 

by up-regulating cytolytic molecule perforin and death 

receptor Fas molecules on their surface [17,18]. 
 
Some 

authors consider that Th1/Th2 concept should be broade-

ned with M1/M2 concept, in which decidual macropha-

ges under given conditions and upon activation express 

pro-inflammatory or anti-inflammatory cytokines with 

their standard effects at the maternal-fetal interface [19].  

There are some new ideas of broadening the Th1/Th2 pa-

radigm with new elements: Th3, regulatory Tr1. Th3 cells 

regulate Th1 cell rejection by producing immunosupp-

ressive transforming growth factor (TGF) -β, while Tr1 

cells produce IL-10 [20].   

Immune responses in the uterus are determined mainly 

via antigen-presenting cells (APCs) [21].
 
The most po-

tent APCs are dendritic cells (DCs), also referred as  "pro-

fessional" APCs, involved in the initiation and main-

taining of effective immune responses, humoral- or cell-

mediated [22,23]. DCs of the pregnant human uterine 

mucosa are important for primary immune responses and 

may also be important for the induction of immunolo-

gical tolerance and regulation of some types of T cell-

mediated immune responses [21]. DCs influence tropho-

blast cells and uterine immune cells (macrophages, NK 

cells and lymphocytes) by cytokines, which contribute 

to implantation of the embryo, development of the placen-

ta and survival of the fetus [12].
 

Therefore DCs can produce cytokines and stimulate 

"naive" T cells. If DCs produce anti-inflammatory cyto-

kines like IL-10 under stimulation from trophoblasts, 

NK cells or macrophages, they will induce Th2 path-

way which will promote the induction of tolerance at 

the maternal -fetal interface [21].This type of DCs are 

derived from the lymphoid lineage and their phenotype 

is CD11-negative, CD13-negative, CD33-negative, and 

CD123-positive [24]. In the state of producing pro-infla-

mmatory cytokines like IL-12 under the presence of TNF-

producing macrophages or CD40L, they will stimulate 

T cells and shift balance to the Th1 pathway [21]. This 

subset of DCs originated from myeloid lineage and their 

markers are CD11, CD13 and CD33. Their action will re-

sult in the apoptosis of trophoblast cells [24]. Also the 

maturity of DCs is important factor for promoting immu-

nity or tolerance. Therefore immature DCs (CD83-ne-

gative) are efficient in antigen uptake and presentation, 

while mature DCs (CD83-positive) have high capacity 

to proliferate "naive" T cells [25].
  

 

 

The role of T cells 
 

As already mentioned, the products of Th1 response are 

pro-inflammatory cytokines; IL-2, IL-12, TNF, IFN- γ. 

They are crucial part of cell-mediated immunity. Their 

influence on cytotoxic T cells and NK cells is tremendous. 

Human CD4-positive T cells can be classified by their 

pattern of cytokine production. Type 1 CD4-positive T 

cells, also known as Th1, produce IL-2, TNF-β and IFN-γ. 

They are the main effectors of phagocyte-mediated host 

defense. This kind of defense is active against intrace-

llular parasites [26]. Another subset of CD4-positive T 

cells is known as type 2 or Th2. Their products are IL-4, 

IL-5, IL-13, IL-10 and they are effectors of phagocyte-

independent host defense. IL-4 stimulates IgE and IgG1 

antibody production and influence on development of 

LIF- (leukemia inhibitory factor) producing T cells. IL-5 

promotes growth and differentiation of eosinophils, while 

IL-13 and IL-10 together with IL-4 inhibit some mac-

rophages and Th1 T cell functions [26].
 

Another key T cell subset, crucial for maternal toleran-

ce to the fetus and immunoregulation are CD4-positive 

CD25
bright

 regulatory T cells (T regs). They produce IL-10 

and TGF-β and modulate APCs. Their markers of expre-

ssion are CD25, transcription factor forkheadbox protein-

3 (Foxp3) and cytotoxic T lymphocyte associated anti-

gen-4 (CTLA-4), although these markers are not speci-

fic enough because activated T cells express the same 

markers. In pregnancy the level of decidual CD4-posi-

tive CD25
bright

 is increased, even to three times the le-

vel in peripheral blood [20,27]. 

Rejection of fetal allograft is promoted by the direct con-

tact of trophoblast with macrophages, DCs and T cells. 

This mechanism starts with recognition of paternal MHC 

antigens by DCs or macrophages, although some T cells 

recognize allograft directly. Afterwards effector T cells 

are activated and start to produce cytokines. For the pro-

cess of allograft rejection, CD4-positive and CD8-po-

sitive
 
T cells are essential [26,28].

  

For the induction and maintenance of allograft toleran-

ce the key is the proper production of Th2 cytokines. 

During the tolerance, the expression of IL-4 and IL-10 

is increased, while the expression of IL-2 and IFN-γ is 

decreased. So the success of pregnancy in human, in 

the simplistic way, is in the proper production of IL-4, 

IL-10 and M-CSF (macrophage colony stimulating factor). 

Defect of production of these cytokines at the mater-

nal-fetal interface, together with defect of LIF (leuke-

mia inhibitory factor) could be found in unexplained re-

current abortion, but there is no decreased production in 

peripheral blood. Possible "bad guys" for this decrement of 

production could be the molecules expressed or produced 

by trophoblast or progesterone [26].
 
Interestingly there 

is no increased production of IFN-γ in unexplained recu-

rrent abortion as could have been expected [26,29].
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The two-way game of NK cells 
 

Another cells of interest at the maternal-fetal interface 

are NK cells. They as well have effector and immuno-

regulatory function and they are distinct from the peri-

pheral NK cells in around 200 markers [15]. In the human 

peripheral blood exists two major subsets of NK cells: 

CD56
low (dim) 

CD16
high

 cells which are cytotoxic NK 

cells and CD56
high (bright) 

CD16
low 

which have immuno-

regulatory properties [25]. Decidualization of human 

endometrium is directly associated with massive recru-

itment of CD56
 bright 

CD16-negative NK cells [30].
 

Uterine NK cells accumulate as single cells or aggregates 

around endometrial glands and vessels. Robert Fauve ter-

med an interesting phenomenon-immunorepulsion. At 

the place of the future decidua basalis, in the stage of ad-

hesion, the number of uterine NK cells is growing whi-

le local T cells and macrophages are going away from 

that site [15].  

Proliferation of uterine NK cells is under control of es-

trogen and progesterone and their function is to influ-

ence on mucosal vascularization by encirclement of the 

spiral arteries and production of angiogenic factors-VEGF 

(vascular endothelial growth factor), PGF (placental grow-

th factor) and angiopoietin 2, as well as regulation of tro-

phoblast invasion [25].
 
Extravillous trophoblast cells ex-

press non-classical class I MHC molecules (HLA-G, HLA-

E) and polymorphic classical class I molecule (HLA-C) 

on their surface. These molecules' functions are to re-

gulate cytotoxic potential of decidual NK cells via their 

inhibitory receptors (ILT 2, CD94, KIRs) [17,30-32].
 
Le 

Bouteiller et al. even claim that uterine NK cells may 

not regulate the extravillous trophoblast invasion [33]. 

Another interesting idea of NK cell function was bro-

ught by Laskarin et al., that NK cells can be activated 

to perform their cytotoxic activities against Th1-orien-

taded T cells or DCs in perforin-, FasL- or TRAIL-me-

diated manner [34]. Functions of NK cells are regulated 

by activating and inhibitory receptors that specifically 

interact with MHC class I molecules. Usually NK cells 

are continuously inhibited by inhibitory killer Ig like re-

ceptors (inhibitory KIRs), inhibitory signals constantly 

override activating signals. But when proper self MHC 

is absent, the inhibition is over and the cell starts with 

lysis. Ligation of proper MHC I molecule could also in-

duce the secretion of cytokines. At this point we must 

recall the delicate role of DCs [3]. Thus NK cell activa-

tion is activating signal override stimulated by the set of 

ligands expressed by target cells [35]. Cytokines IL-12, IL-

15 and IL-18 are responsible for NK cell activation. IL-18 

alone is a Th2 promoting cytokine, while in the presen-

ce of IL-12 and IL-15 becomes Th1 like cytokine and acts 

like stimulating factor for production of IFN- γ by Th1 

cells [36]. IL-21 also has similar role of inducing the 

proliferation and cytotoxicity of NK cells [37]. Interes-

tingly NK cells in vitro are not cytotoxic, while upon sti-

mulation with IL-2 they become active against tropho-

blast cells-lymphokine-activated killing (LAK) [17,30]. 

Thus in the moment of the NKG2D receptor activation 

on the NK cell, its signal is predominant over inhibito-

ry signal, NK cell is activated and starts the destructi-

on of the target cell. NKG2D ligands are mostly expre-

ssed on the surface of the tumor cells [35].
   

 

 

Cytolytic and apoptotic molecules
 

 

NK cells and activated T cells can induce apoptosis in tar-

get cells. One of the mechanisms of inducing apoptosis 

is granule exocytosis, containing granulysin and perforin, 

present in the granules of human NK cells and activa-

ted cytotoxic T cells [38-41].  

Granulysin is a cytolytic molecule highly expressed in 

human NK cells and activated, not resting cytolitic T 

cells, as well as in activated CD4-positive and CD8-posi-

tive T cells as well as human NKT cells. NK cells release 

granulysin very early, while activated T cells 3-5 days 

upon activation [42]. Granulysin is a member of sapo-

sin-like protein family. Its function is to induce apoptosis 

in target cells, included microbes and tumors [40,43]. 

Granulysin is often stored in cytolitic granules of NK and 

T-cells together with perforin and gramzymes [40].
 
There 

are two forms of granulysin; 15 kDa precursor and active 

form of 9 kDa.  Active form is stabile form, while 15 kDa 

precursor is less stabile and has shorter half life [40]. 

The mechanism of inducing apoptosis starts with bin-

ding to negatively charged phospholipids of target cells, 

while granulysin is positively charged [44]. Binding by 

forming clusters causes membrane disruption of target 

cell and generates ceramide via activation of sphyngo-

mylinase in slow way or ion fluxes in the rapid way of 

inducing apoptosis. These processes result in mitochon-

drial damage and release of cytochrome C and apopto-

sis inducing factor (AIF). The next step is caspases re-

leasing and activation of endonucleses which finally 

results in chromosome breakdown [40,44-46].
  

Granulysin is chemoattractant for monocytes, NK cells, 

CD4-positive and CD8-positive,
 
memory, but not naive T 

cells and for mature monocyte-derived DCs [40]. Both 

granulysin isoforms induce functional and phenotypi-

cal maturation of monocyte-derived DCs [47]. Recent 

findings by Tewary et al. suggest the role of granuly-

sin as alarmin and it is said to be the first lymphocyte-

derived protein capable of APCs recruitment [47].  

Granulysin is often coendocytosed with perforin in or-

der helping to neutralize intracellular pathogens [30]. To 

this data no specific granulysin receptor has been found 

[43].
 
Progression of cancer is associated with significan-

tly decreased granulysin level in peripheral NK cells and 

decrease in number of NK cells, while the level of perfo-

rin is not changed in comparison to healthy control [48].  

Another important factor for inducing apoptosis is per-

forin. Perforin is calcium-dependent pore forming pro-

tein with function to deliver granzymes and granulysin 

into the target cell. Simplified way to describe a function 
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of perforin is a formation a membrane pore (5-20 nm) 

through which granulysin pass into the target cell [39]. 

Yet even a definition and sizes of pores is questionable. 

Some authors quote that size of the pores is 16 nm [49]. 

It is still unclear does perforin create well-defined po-

res of fixed size or does create pores of varying sizes 

depending on its concentration [39]. There is an interes-

ting issue about perforin storage inside cytotoxic cell and 

mechanisms which protect the cell from its own protein. 

When synthesized, perforin most probably binds to calre-

ticulin, an inhibitor which bounds free calcium. In that 

state perforin is inactive [50]. Acidic pH (5,1-5,4) of 

cytolitic granules where perforin is stored makes perforin 

inactive but maintains its stability. Finally to become acti-

ve perforin needs cysteine protease [39].  

Perforin-induced apoptosis is very peculiar process. Per-

forin uses target cell "wound healing response". Sublytic 

perforin makes pores in membrane and delivers granzy-

mes (family of serine proteases) to target cell. The rise of 

cytolitic calcium activates target cell’s defensive mecha-

nism in which intracellular vesicles donate their membra-

ne to save the cell. Finally the membrane is restored but 

the granzymes are already inside the target cell. These gran-

zymes induces a slow process of apoptosis-a controlled de-

ath of the cell by inducing fragmentation of DNA [39,43].  

Together with perforin are stored at least three types of 

granzymes-A, B and H [51].
 
In humans are also expre-

ssed granzymes K and M. Granzymes induce apopto-

sis via caspase-dependent or caspase-independent path-

ways [31]. It seems that perforin is conditio sine qua non 

for the release of granzyme B [51]. Other way for per-

forin to perform is to cause osmotic instability that will 

eventually end in cell lysis by necrosis. The advantage of 

apoptosis is that cells which died in this controlled way 

are much more rapidly recognized by macrophages and 

removed [43]-a nature’s clever way of getting rid of harm-

ful things.  

Granulysin is a lethal weapon of NK cells and cytoto-

xic T lymphocytes and in early pregnancy decidua is 

highly expressed in NK cells.  

At maternal-fetal interface granulysin has several fun-

ctions. First is to protect fetus and mother from patho-

gens like viruses and bacteria [40]. Next function is the 

protection from semiallograft trophoblast cells in the case 

of its hyperactivation. This tumoricidal activity leads 

to spontaneous pregnancy termination due to induction 

of apoptosis of extravillous trophoblast. Recently dis-

covered, granulysin has potential to recruit APCs and 

promote antigen-specific immune responses [47]. 

The number of granulysin-positive NK cells is signifi-

cantly higher during spontaneous abortions compared to 

normal pregnancy, while the number of granzyme-B- 

and perforin-positive cells did not change [52]. During 

spontaneous abortion expression of granulysin was fo-

und in the nuclei of the extravillous trophoblast cells and 

the apoptosis of extravillous trophoblast correlates with 

the granulysin transfer from CD56
bright

 NK cells [52]. 

Granulysin is also found in the endotelial cells of uteri-

ne spiral arteries and may have influence on its diffe-

rentiation [53].   

Perforin content in decidua is higher than in any other ti-

ssue. Number of 95% of all decidual CD56
bright

 cells ex-

pressing perforin is really amazing [54]. Similar to per-

forin, granulysin is significantly more expressed in de-

cidual lymphocytes compared to peripheral blood lym-

phocytes and over 85% of decidual CD56-positive cells 

express granulysin [42]. It is thought to be that proges-

terone controls the granulysin expression in decidua [30]. 
 
 

In the population of decidual lymphocytes progestero-

ne down-regulates perforin expression, directly or via 

PIBF [30]. IL-15 up-regulates perforin expression on the 

protein and mRNA level and it is considered to be its 

main regulator [17]. IL-15 expression is also under up-

regulating role of IL-10 [55].  

NK cells as well can kill pathogens via tumor necrosis 

factor death receptor family members-Fas/FasL cytoli-

tic pathway, which results in classical caspase-dependent 

apoptosis [56]. Apoptosis can be achieved either by int-

rinsic or extrinsic pathway. Fas receptor is expressed in 

many different cells, including T and B cells. In the down-

regulation phase of the immune system ligation of FasL to 

its Fas receptor on the activated T cells results in their 

apoptotic death [57]. The tumor-supressor gene p53 plays 

a pivotal role in Fas/Fas L-mediated cell death. Loss or 

change in p53’s activity leads to cancer [43]. FasL is sto-

red in intracellular granules of T and NK cells. Upon the 

activation of these cells, FasL can be exocytosed [17,43].  

Th1 cytokines (IFN-γ, TNF-α) promote Fas expression 

on trophoblast, while Th2 cytokines(IL-6, IL-10) pro-

motes the resistance of trophoblast cells to Fas-media-

ted apoptosis by the inhibition of caspase-8 via FLICE-

like inhibitory protein (FLIP) [17,30].  

Expression of FasL is most probably protective mec-

hanism against lytic action of decidual immune cells. It 

is interesting that FasL in the human placental cytotro-

phoblast does not activate apoptosis. Reason of this ano-

maly is unclear as well as exact role of Fas/FasL system 

during the pregnancy [43].
  

 

Conclusion 
 

Interactions on fetal-maternal interface are yet to be 

fully clarified because of its complex nature. All immu-

nocompetent cells at the fetal-maternal interface interact 

with each another, thus is it is hard to elucidate the com-

plex network among them. The molecule of granulysin 

is good example of complexity and specificity of the ma-

ternal-fetal interface. Granulysin in NK cells was con-

sidered for a long time as cytolytic molecule only, ho-

wever its alarmin role was shown and important role in 

activating antigen-specific immunity. 

It is essential to implement these and future findings to 

treat various disorders during pregnancy. This is just a 

short view on the immune relations at the fetal-mater-
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nal interface. The big science journey is in front of scien-

tists all around the world. The challenge is still great and 

remains ever since Medawar's pioneer days. 

 
Acknowledgement: This work was financed by Croatian Minist-

ry of Science, grant No. 0620402-0376 to Dr. D. Rukavina. 

 
Conflict of interest statement. None declared. 

 

References 

 
1. Medawar PB. Some immunological and endocrine problems rai-

sed by evolution of viviparity in vertebrates. Symp Soc Exp Biol 

1953; 7:320-38. 

2. Veljkovic Vujaklija D, Mulac-Jericevic B, Laskarin G, et al. Immu-

noregulation by cytolytic pathways, mucins and pregesterone at 

fetal-maternal interface. Advances in Neuroimmune Biology 1 

2011; 1–10 DOI 10.3233/NIB-2011-018. 

3. Chaouat G. Implantation: An introduction to the course. In: D. 

Rukavina, G. Chaouat, editors. Embryo implantation: from basics 

to clinics” Proceedings of the First EMBIC Summer School, 

handbook. University of Rijeka, Rijeka 2006; 11-20. 

4. Rukavina D, Rubesa G, Gudelj L, Podack ER. Human decidua 

lymphocytes: phenotype, perforin expression and function. Reg 

Immunol 1994; 6: 320-5. 

5. Haller H, Tedesco F, Rukavina D, et al. Decidual -trophoblast 

interactions: decidual lymphoid cell populations in basal and pari-

etal decidua. Reprod Immunol 1995; 28: 165-71. 

6. Moffet-King A. Natural killer cells and pregnancy. Nat Rev Immunol 

2002; 2(9): 656-63. 

7. Mincheva-Nilsson L, Baranov V, Mo-Wai Yeung M, et al. Immu-

nomorphologic studies of human decidua-associated lymphoid cells 

in normal early pregnancy. J Immunol 1994; 152: 2020-5. 

8. Mincheva-Nilsson L, Hammarstrom S, Hammarstrom  M. Human 

decidual leukocytes from early pregnancy contain high number of 

γ/δ cells and show elective down-regulation of aloreactivity. J 

Immunol 1992; 149: 2203-11. 

9. Lanier LL. Unusual lymphocytes - γ/δ T cells and NK cells. 

Immunologist 1995; 3: 182-8. 

10. Heyborne KD, Cranfill RL, Carding SR, et al. Characterization of 

γ/δ T lymphocytes at the materno-fetal interface. J Immunol 1992; 

149: 2872-8. 

11. Juretic K, Strbo N, Bogovic Crncic T, et al. An insight into the 

dendritic cells at the maternal-fetal interface. AJRI 2004; 52:350-5. 

12. Blois SM, Kammerer U, Alba Soto C, et al. Dendritic cells: Key to 

fetal tolerance? Biology of Reproduction 2007; 77:590-8. 

13. Raghupathy R, Makhseed M, Azizieh F, et al. Cytokine production 

by maternal lymphocytes during normal human pregnancy and unex-

plained recurrent spontaneous abortion. Hum Reprod 2000; 15:713-8. 

14. Rukavina D, Vince G. Roles of cytokines and immune cells at the 

interface - a workshop report, Placenta 2000; 21 Suppl A: 97-8. 

15. Chaouat G, Zourbas S, Ostojic S, et al. A brief review of recent 

data on some cytokine expressions at the materno-foetal interface 

which might challenge the classical Th1/ Th2 dichotomy. J Rep-

rod Immunol 2002; 53: 241-56. 

16. Croy BA, Esadeg S, Chantakru S, et al. Updates on pathway re-

gulating the activation of uterine Natural Killer cells, their interac-

tions with decidual spiral arteries and homing of their precursors to 

the uterus. J Reprod Immunol 2003; 59(2): 175-91. 

17. Bogovic Crncic T, Laskarin G, Juretic K, et al. Perforin and Fas/ 

FasL cytolitic pathways at the maternal-fetal interface. Am J Rep-

rod Immunol 2005; 54: 241-8. 

18. Laskarin G, Strbo N, Bogovic Crncic T, et al. Physiological role 

of IL-15 and IL-18 at the maternal-fetal interface. Chem Immunol 

Allergy 2005; 54: 241-8.  

19. Sedlmayr P. Concepts of feto-maternal tolerance. In: D. Rukavi-

na, G. Chaouat, editors. Embryo implantation: from basics to cli-

nics” Proceedings of the First EMBIC Summer School, handbo-

ok. University of Rijeka, Rijeka. 2006; 147-53. 

20. Saito S, Shiozaki A, Sasaki Y, et al. Regulatory T cells and regu-

latory natural killer (NK) cells can play important roles in feto-

maternal tolerance. Semin Immunopathol 2007; 29(2): 115-22. 

21. Laskarin G, Kammerer U, Rukavina D, Thomson AW. Antigen-

presenting cells and materno-fetal tolerance: An emerging role 

for dendritic cells. AJRI 2007; 58:255-67. 

22. Rissoan MC, Soumelis V, Kadowaki N, et al. Reciprocal control 

of T-helper cell and dendritic cells differentiation. Science 1999; 

283:1183–6. 

23. Kuntz-Crow MK, Kunkel HG. Human dendritic cells: major sti-

mulators of the autologous and allogeneic mixed leukocyte reac-

tions. Clin Exp Immunol 1982; 49:338-46.  

24. Miyazaki S, Tsuda H, Sakai M, et al. Predominance of Th-2 promo-

ting dendritic cells in early human pregnancy decidua. J Leukoc 

Biol 2003; 74(4): 514-22. 

25. Lutz M, Schuler G. Immature, semi-immature and fully mature 

dendritic cells: which signals induce tolerance or immunity? Trends 

in Immunol 2002; 23: 445–9. 

26. Piccini M-P. Role of T cells in pregnancy. In: D. Rukavina, G. 

Chaouat, editors. Embryo implantation: from basics to clinics” 

Proceedings of the First EMBIC Summer School, handbook. Uni-

versity of Rijeka, Rijeka. 2006; 113-7. 

27. Tilburgs T, Claas FHJ, Scherjon SA. Elsevier trophoblast rese-

arch award lecture: Unique properties of decidual T cells and their 

role in immuno regulation during human pregnancy. Placenta 2010; 

31 Suppl: S 82-6. 

28. Strom TB, Roy-Chaudhury P, Manfro R, et al. The Th1/ Th2 para-

digm and allograft response. Curr Opin Immunol 1996; 8: 688-93. 

29. Piccini M-P, Beloni L, Livi C, et al. Defective production of both 

leukemia inhibitory factor and type 2 T-helper cytokines by decidual 

T cells in unexplained recurrent abortions. Nat Med 1998; 4: 1020-4. 

30. Veljkovic Vujaklija D, Sucic S, Gulic T, et al. Cell death mecha-

nisms at the maternal-fetal interface: Insight into the role of gra-

nulysin. Clin Dev Immunol 2012; 2012: 180-272.  

31. Chavez-Galan L, Arenas-Del Angel MC et al. Cell death mechanisms 

induced by cytotoxic lymphocytes. Cell Mol Immunol 2009; 6(1): 15-25. 

32. Laskarin G, Redzovic A, Medancic SS, Rukavina D. Regulation 

of NK cell function by mucins via antigen-presenting cells. Med 

Hypotheses 2010; 75: 541-3. 

33. Le Boutellier P, Piccinni M-P. Human NK cells in pregnant ute-

rus: Why there? Am J Reprod Immunol 2008 May; 59(5): 401-6. 

34. Laskarin G, Redzovic A, Rubesa Z, et al. Decidual natural killer 

cell tuning by autologous dendritic cells. Am J Reprod Immunol 

2008; 59(5): 433-45. 

35. Santoni A, Gismondi A. NK cells, recognition, migration and fun-

ctions. In: D. Rukavina, G. Chaouat, editors. Embryo implantation: 

from basics to clinics” Proceedings of the First EMBIC Summer 

School, handbook. University of Rijeka, Rijeka. 2006; 83-93. 

36. Ledee N, Dubanchet S, Lombroso R, et al. Uterine receptivity and 

cytokines in human. In: D. Rukavina, G. Chaouat, editors. Embryo 

implantation: from basics to clinics” Proceedings of the First EMBIC 

Summer School, handbook. University of Rijeka, Rijeka. 2006; 21-9. 

37. Smyth MJ, Cretney E, Kelly JM, et al. Activation of NK cell cy-

totoxicity. Mol Immunol 2005; 42(4): 501-10. 

38. Krensky AM, Clayberger C. Granulysin. A novel host defence 

molecule. AJRI 2005; 5: 1789-92. 

39. Pipkin ME, Lieberman J. Delivering the kiss of death: progression on 

understanding how perforin works. Curr Opin Immunol 2007; 19: 301-9. 

40. Clayberger C, Krensky AM. Granulysin. Curr Opin Immunol 2003; 

15: 560-5. 

41. Obata-Onai A, Hashimoto S, Onai N, et al. Comprehensive gene 

expression analysis of human NK cells and CD8(+) T lymphocy-

tes. Int Immunol 2002; 14:1085-98. 

42. Veljkovic DV, Gulic T, Sucic S, et al. First trimester pregnancy 

decidual natural killer cells contain and spontaneously release high 

quantities of granulysin. Am J Reprod Immunol 2011; 66: 363-72.    

43. Srsen Medancic S, Juretic Frankovic K, Veljkovic D, et al. Cytolitic 

and apoptotic signaling pathways at the maternal-fetal interface. In: D. 

Rukavina, G. Chaouat, editors. Embryo implantation: from basics to 

clinics” Proceedings of the First EMBIC Summer School, handbook. 

University of Rijeka, Rijeka. 2006; 119-30. 

44. Kaspar AA, Okada S, Kumar J, et al. A distinct pathway of cell-me-

diated apoptosis initiated by granulysin. J Immunol 2001; 16: 350-6. 

45. Okada S, Li Q, Within JC, et al. Intracellular mediators of granulysin-

induced cell death. J Immunol 2003; 171: 2556-62. 

46. Clayberger C. Cytolytic molecules in rejection. Curr Opin Org 

Transplan 2009; 14:30-3.  



 
Maternal - fetal interface immunity                               

 

78 

47. Tewary P, Yang D, de la Rosa G, et al. Granulysin activates anti-

gen-presenting cells through TLR4 and acts as immune alarmin. 

Blood 2010; 116: 3465-74. 

48. Kishi A, Takamori Y, Ogawa K, et al. Differential expression of 

granulysin and perforin by NK cells in cancer patients and corre-

lation of impaired granulysin expression with progression of can-

cer. Cancer Immunol immunother 2002; 50: 604-14. 

49. Lowin B, Peitsch MC, Tshopp J. Perforin and granzymes: crucial 

effector molecules in cytolitic T lymphocyte and natural killer cell - 

mediated cytotoxicity. Curr Top Microbiol Immunol 1995; 198: 1-24. 

50. Dupuis M, Schaerer E, Krause KH, Tschopp J. The calcium bin-

ding protein calreticulin is a major constituent of lytic granules in 

cytolitic T lymphocytes. J Exp Med 1993; 177: 1-7. 

51. Motyka B, Korbutt G, Pinkoski MJ, et al. Mannose 6-phospahate 

/insulin-like growth factor II receptor is a death receptor for granzyme 

B during cytotoxic T cell induced apoptosis. Cell 2000; 103: 491-500. 

52. Nakashima A, Shiozaki A, Myojo S, et al. Granulysin produces by 

uterine natural killer cells induces apoptosis of extravillous tropho-

blasts in spontaneous abortion. Am J Path 2008; Vol. 173: No.3: 653-64.  

53. Langer N, Beach D, Lindenbau ES. Novel hyperactive mitogen to 

endothelial cells: human decidual NKG5. Am J Reprod Immunol 

1999; 42(5): 263-72. 

54. Rukavina D, Rubesa G, Gudelj L, et al. Characteristics of perforin ex-

pressing lymphocytes within the first trimestar decidua of human preg-

nancy. Am J Reprod Immunol 1995; 33: 394-404. 

55. Rukavina D, Podack ER. Abundant perforin expression at the 

maternal-fetal interface: Guarding the semiallogenic transplant?. 

Immunol Today 2000; 21(4): 160-3. 

56. Nagata S, Golstein P. The Fas death factor. Science 1995; 267: 

1449-56. 

57. Peter ME, Legembre P, Barnhart BC. Does CD95 have tumor 

promoting activities? Biochim Biophys Acta 2005; 1755(1): 25-36.

 

 



Mak Med Pregled 2011; 65(2): 79-85 

 
79 

 
 

MMP 
Editorial comment  
 

DIABETES IN CHILDHOOD - CURRENT AVENUES OF RESEARCH  
 

DIJABETES VO DETSTVOTO - AKTUELNOSTI VO ISTRA@UVAWATA 
 

Mirjana Kocova  
 

University Pediatric Clinic, Division of Endocrinology and Genetics Faculty of Medicine, University "Sts. 

Cyril and Methodius"of Skopje, Republic of Macedonia 

 

Abstract 
 

Significant changes in the diagnosis, management, cla-

ssification, and molecular understanding of diabetes in 

children have occurred during the last two decades. New 

insights into genetic and epigenetic components contribu-

ting to diabetes as well as the new immunological insights 

have substantially changed our knowledge about diabe-

tes. Detection of gene mutations leading to diabetes chan-

ged the classification and therapeutic approach. Immu-

nological research provided insight into the pathogen-

nesis of the disease. New standards for the metabolic con-

trol have been introduced. Therapy based on insulin pumps 

usage accompanied by continuous glucose monitoring 

traces new path towards closing the loop and imitating 

the islet cell function. Quality of life is incorporated as 

a standard of satisfactory treatment. This review will add-

ress some of these break-through achievements in child-

hood diabetology including the Macedonian experience. 

 

Key words: diabetes, childhood, insulin pumps, 

continuous glucose monitoring 
______________________________________________ 

 
Apstrakt 
 
Vo tekot na poslednive dve decenii se slu~ija 
zna~ajni promeni vo dijagnostikata, kontrola-
ta, klasifikacijata i molekularnite poznava-
wa na dijabetot vo detskata vozrast. Novite soz-
nanija za genetskite i epigenetskite komponen-
ti koi pridonesuvaat za pojavata na dijabet ka-
ko i novite imunolo{ki soznanija zna~ajno go 
izmenija na{eto poznavawe na dijabetot. Ot-
krivaweto na genskite mutacii koi vodat kon 
dijabet ja izmeni klasifikacijata i terapiskiot 
priod kon bolesta. Imunolo{kite istra`uva-
wa dadoa uvid vo patogenezata na bolesta. Vo-
vedeni se novi standardi za metaboli~ka kon-
trola. Od druga strana, terapijata preku insu-
linski pumpi pridru`ena so kontinuiran moni- 
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toring na glikemijata ja trasira patekata kon 
"zatvorawe na krugot", odnosno imitirawe na 
funkcijata na ß kletkite na pankreasot. Kva-
litetot na `ivotot na pacientite so dijabet sta-
na standard za zadovolitelna kontrola. Ovoj re-
vijalen trud }e se osvrne na nekoi od ovie ino-
vativni dostignuvawa vo detskata dijabetolo-
gija, vklu~uvaj}i go i makedonskoto iskustvo vo 
ovoj domen.  
 

Klu~ni zborovi: Diabet, detstvo, insulinski pumpi, 

kontinuiran glukozen monitoring 
______________________________________________ 

 
Introduction 

 

Type 1 diabetes is the third most prevalent severe chronic 

disease of childhood after asthma and mental retarda-

tion, affecting 0.5-1% of the general population during 

the life-span and 10-20 million people globally. In the 

United States alone, an estimated 123.000 children and 

1.4 million adults have type 1 diabetes.
 
Annually, at least 

60.000 children are diagnosed worldwide, including 

12.000 in the United States [1]. 

Diabetes is a chronic hyperglycemia that causes many 

other metabolic disorders in children. It can appear in 

newborns (neonatal diabetes), through infancy and pres-

chool age, reaching peak incidence during puberty. The 

incidence of the disease ranges between 9/100.000 in 

Eastern European countries and 60/100.000 in Finland. 

In Macedonia, the incidence of diabetes is among the 

lowest in Caucasians and the 25-year survey showed an 

overall incidence of 4.58/100.000 [2-4]. Many studies 

analyzed the differences in incidence; however, only the 

average yearly temperatures and infections are confir-

med as contributing factors. Our previous study com-

paring Macedonian and Finish children showed slight 

genetic differences of the HLA haplotype distribution [5]. 

Classical autoimmune type 1 diabetes is still the most co-

mmon form of the disease in childhood. However, it has 

been elucidated that diabetes has "many faces" in the 

young age. Major advances have been reached in the gene-

tic delineation of different forms of diabetes, especially in 

the youngest age. The heterogeneity of the presentation, 

age, and variety of treatments in different forms of the di-

sease are under clinical and laboratory investigation. 
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Recent advance in the therapy including insulin analo-

gues and insulin pumps has decreased and postponed sig-

nificantly the complications of diabetes, and has impro-

ved the quality of life. Insulin analogues as well as the 

new technical devices improve acceptance of intensive 

treatment even in the youngest children and in the most 

problematic families. 

This review will shed light on the contemporary kno-

wledge and research in the field of diabetes in childho-

od, including some data from our research in the Repub-

lic of Macedonia. 

 

Incidence 

 

Diabetes has significant variation in incidence in the world 

(Figure 1) [2-7]. Our participation in the EURODIAB 

study confirmed the low incidence of diabetes in Ma-

cedonia compared to the other countries [3,8]. This study 

also confirmed the high incidence in Nordic countries 

with by far the highest incidence in Finland. Further ana-

lysis showed the association of GDP with the incident-

ce [9]. In all countries incidence has increased twofold 

during the last 20 years and is leveling off thereafter. The  

.  
          Fig. 1. Incidence of diabetes type 1 in children <14 years of age, EURODIAB study 

 

only age group where the incidence is still rising is the 

youngest: 0-4 years. A similar trend has been confirmed 

in Macedonia [4]. Despite the large amount of research 

conducted on incidence of diabetes, there are no firm 

data to explain the reason for the variable incidence. 
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Genetics and immunology  

 

It is well-known that the type 1 diabetes, the most co-

mmon form in childhood, is caused by the genetic sus-

ceptibility caused by the alleles located in the DRII and 

DQB region of the HLA histocompatibility system. There 

are susceptible and protective haplotypes conferring sus-

ceptibility or resistance to type 1diabetes. Similarly as in 

other studies, our study confirmed that among the dise-

ase associated haplotypes the most common was HLA-

(DR3)-DQA1*05-DQB1*02, but several DRB1*04-

DQB1*0302 haplotypes were also increased among pati-

ents. DRB1*0402 was the most common DR4 allele 

among them. The high frequency of protective (DR11/12)-

DQA1*05-DQB1*0301 and (DR14)-DQB1*0503 haplo-

types as well as of neutral (DR1/10)-DQB1*0501 and 

(DR16)-DQB1*0502 haplotypes were characteristic for 

the Macedonian population [11]. However, although a re-

latively low frequency of predisposing and a high frequ-

ency of protective haplotypes was detected, the haplo-

type frequency distribution did not markedly differ from 

that reported from other Eastern Mediterranean popula-

tions and these differences cannot be the sole explana-

tion for the low disease incidence in Macedonia [5]. 

Destruction of the ß cells is a result of the immunolo-

gical reaction involving autoantibodies against islet cells 

engaging host T and B lymphocyte populations [12-16]. 

Immunological response to the anti-islet antibodies (islet 

cells anticytoplasmatic antibodies-ICA, antiglutamic acid 

decarboxilase-GAD65, insulin antibodies-IAA, and the 

protein tyrosine phosphatase-related IA-2 molecule (IA-

2A) showed different percentages of positivity and num-

ber of antibodies among the Macedonian and Finish 

population. Although the total percentage of antibodies 

in newly diagnosed children is not significantly differ-

rent (97.9% versus 94.9%), significant difference exists 

between subgroups IAA (48.5% versus 37.7%) and IA-

A2 (85.9% versus 68.0%) respectively (unpublished data).  

However, even this difference cannot solve the prob-

lem of more than a 10-fold difference in the diabetes in-

cidence between Macedonia and Finland, for e.g. the 

lowest and the highest DM1 incidence in the Caucasi-

an population. 

Many different agents have been blamed as triggers of 

the autoimmune process (cow milk given early in infan-

cy, certain infections, etc.) [17]. However, more research 

is necessary to elucidate the possibilities to prevent or 

disrupt the autoimmune process.  

 

Classification 

 

It has become clear that diabetes in children is not a ho-

mogenous disease. Most of the pediatric diabetologists 

have wondered over years about the different response 

of diabetic children to insulin therapy, different se-

verity of the disease, different stability and proneness to 

ketoacidosis and different outcome despite the similar 

metabolic control. Genetics of the diabetes in child-

hood is a major research field over the last 20 years. 

 

Neonatal diabetes 
 

Major genetic breakthrough has occurred in the neona-

tal diabetes. Neonatal diabetes appears within the first 

6 months after birth, most frequently within the first 2 

months of life. It is a severe disease, usually presents with 

ketoacidosis, and the treatment with insulin is very di-

fficult. Molecular analysis performed by Haterrslay A. 

and his group has confirmed strong association with Kir 

6.2 mutation responsible for the malfunction of the po-

tassium channel of the ß cell [18]. This dominant mu-

tation causes depolarization of the ß cell membrane and 

impossibility for the insulin to exit the cell and travel 

to the bloodstream. A heterozygous child will have the 

disease. The newborn produces insulin; however, it can 

not function. Therapy with insulin corrects the hypoin-

sulinemia, although fine control is almost impossible. 

Sulfonylurea causes opening of the potassium channel, 

reverts the process, and the insulinemia normalizes, as 

well as the glycemic control. This was the first tablet the-

rapy in childhood diabetes, and several studies confir-

med that regulation using tablets is better (not mentio-

ning the convenience) compared with the application 

of insulin [18]. We have tried the sulfonylurea therapy 

in one of our patients with neonatal diabetes and it im-

proved immediately. This patient is unique since he ca-

rries the Kir 6.2 (V59M variant) mutation causing mental 

delay, but probably due to the early treatment he is per-

fectly normal at the age of 4 years.  

Several other mutations located at the short arm of the 

chromosome 6 induce transient diabetes in the new-

born. It might disappear during childhood and appear 

again later. This form is still extensively studied [19]. 

For the insulin production, the normal function of the 

insulin gene located on chromosome 11p15.5, is nece-

ssary. The first study of children with insulin gene deleti-

ons was published in 2008 including one of our pati-

ents conferring diabetes at the age of 6 months. This 

form of diabetes appears early, during the first year of 

life; immunologically it is GAD negative, and it is tre-

ated with insulin [20]. 

 

MODY 

 

Maturity onset diabetes of the young is characteristic 

monogenic form of diabetes that affects approximately 

5% of all cases of diabetes. Six forms of MODY (MODY 

1 to MODY 6) appear in young non-obese individuals 

and are caused by a dominantly inherited loss of func-

tion mutations in one of six defined genes (Table 1). 

Genetic testing for these mutations is available, and di-

fferent appropriate treatments could be applied. These 

patients are negative for antibodies, diabetes is domi-

nantly transferred from generation to generation, and 
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usually a parent of a diabetic child has diabetes. Ho-

wever, clinical diagnosis of MODY is sometimes diffi-

cult. It often remains undetected for years since the classi-

cal symptoms of diabetes develop very gradually. MODY 

is usually detected as increased fasting hyperglycemia, 

and it rarely causes ketosis. Evolution leads to progre-

ssive failure of the islet cell function and usual compli-

cations of diabetes thereafter. MODY 1, 3 and 4 respond 

very well to oral sulfonylurea. MODY 2 (glycokinase 

deficiency) usually does not require treatment with medi-

caments; changes in lifestyle and exercise might pre-

vent complications. If patients are overweight, weight 

loss might improve hyperglycemia. However, many 

MODY children are still treated only with insulin [21].

 

Table 1. Gene mutations causing different types of maturity onset 

diabetes in the young (MODY). 

MODY 

subtype 

Affected 

gene 
Affected protein 

Prevalence in 

the US and 

Europe 

MODY1 HNF4A Hepatocyte nuclear factor 1 Uncommon 

MODY2 GCK Glucokinase Common 

MODY3 TCF1 Hepatic nuclear factor 1 ß Most common 

MODY4 IPF1 Insulin promotor factor 1 Uncommon 

MODY5 TCF2 Hepatic nuclear factor 1 ß  Uncommon 

MODY6 NEUROD1 Neurogeni differentiation factor Very rare 

 

Type 2 diabetes 

 

Type 2 diabetes mostly appears as a complication of 

childhood obesity. Ketoacidosis at the onset is rare (only 

5%). No typical symptoms of diabetes are present, but 

the family history reveals high incidence of type 2 dia-

betes in the family. Glycosuria and hyperglycemia are 

usually detected when the work-up of obesity is per-

formed. Acanthosis nigricans is frequently present. 

This form of diabetes appears most frequently in fami-

lies with poor lifestyle and lower socioeconomic level, 

who consume energy-reach food, and do not exercise. 

Most of the newly diagnosed children are in the puber-

tal age group. Modern sedentary style with hours spent 

in front of the TV set or computers contributes signify-

cantly to the increasing number of type 2 diabetes in chil-

dren of certain countries. The black population in the 

USA is specifically affected by this form of diabetes 

due to the level of obesity. About 0.4% of all US 12-19 

year-olds (NHANES III study) have type 2 diabetes, 

1.4% of 12-19 year-old Navajo Native Americans and 

5.1% of 15-19 year-old Pima Native Americans [22]. 

On the other hand, in Japan, where type 1 diabetes is 

very rare, type 2 diabetes has increased two-fold among 

teenagers in a 20-year period. The problem is also freq-

uent in Asia and there is a rising prevalence [23]. In 

the Hispanic society in America, in some states, the ty-

pe 2 diabetes affects 45% of the population. The risk 

of complications of type 2 diabetes in children is extre-

mely high. Some studies revealed that 36% of Pima In-

dian children with type 2 diabetes had incipient retino-

pathy at diagnosis, and 22% of Japanese children with 

type 2 diabetes had microalbuminuria at diagnosis [24].  

Treatment of type 2 diabetes in children includes chan-

ge of the lifestyle (diet and exercise), metformin as an 

insulin sensitizer, and insulin if the normoglycemia can-

not be achieved.  

 

Syndromic diabetes 

 

Several rare syndromes are accompanied by diabetes 

such as Alstrom syndrome, Wolfram syndrome, Prader-

Willi syndrome etc [25]. 

 

Diagnostic approach 

 

Hyperglycema as a milestone for the diagnosis of dia-

betes is not sufficient to design precise and effective 

treatment in a child with diabetes. Assessment of anti-

bodies at the onset might help to separate ICA negati-

ve patients. These patients can belong to the group of 

monogenic diabetes. Diabetes that appears during the 

first 6 months of life should be a subject of molecular 

analysis. Excluding MODY sometimes is not easy, since 

the family history is not always present, and the mole-

cular analysis, when available, is still expensive. Due 

to some newer recommendations for the specific thera-

py in different types of MODY, it is advisable to per-

form this analysis [26]. 

 

Therapy 

 

Significant advances in the treatment and avoiding com-

plications of childhood diabetes have been achieved du-

ring the last decades not only by using new insulin ana-

logues and insulin pumps, but also by changing the philo-

sophical approach towards the targets of metabolic con-

trol [27-30].  

International Hvidore Study Group, where Macedonia 

is a member, confirmed that the lower targets for gly-

cated hemoglobin are settled from the onset of the di-

sease, better metabolic control will be achieved later on 

[31]. The major "mistake" in the previous years was that 

it was considered impossible to reach HbA1c of 7% in 

a young child or adolescent without a risk of hypogly-

cemia. Considerable experience has confirmed that achi-
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eving the low HbA1c targets is possible even in the most 

difficult to manage groups and that the rate of hypo-

glycemia actually decreases with the low target. Adeq-

uate metabolic control can be achieved only by tailoring 

the treatment according to individual patients food ha-

bits, physical activity, and daily routine [32,33].   

Insulin analogues have improved glycemic control, and 

they are applied in even earlier ages, starting at the age 

of 2 years. Basal dose of long-acting analogue combi-

ned with short-acting analogue boluses before meals main-

tains glycemia in an acceptable range even in young 

children or adolescents [28- 30,34]. 

 

Insulin pumps 
 

Insulin pumps have further improved the glycemic con-

trol in many children with diabetes. They have many 

advantages, especially in the youngest age group and 

in brittle adolescent diabetes. Wealthy countries can 

afford applying insulin pumps to all children with dia-

betes, even in the newly diagnosed. On the other hand, 

some others are still cautious and use pumps in only 

strict indications such as: 1. Youngest age group where 

diabetes is better controlled with a pump, 2. Frequent 

hypoglycemia, especially during the night, 3. Unstable 

diabetes despite frequent doses and measurements. In ge-

neral, the advantages of insulin pumps are as follows: 

1. Basal bolus is delivered during the 24 hours accor-

ding to the needs of the particular patient, which is not 

possible with the standard intensive therapy; 2. The in-

sulin set is applied twice a week avoiding daily injecti-

ons; 3. Boluses are delivered without needle in accor-

dance with the food intake (counting carbohydrates), 

enabling optimal glycemic control and offering possi-

bility for "free" diet and party snacks. In children with 

many snacks during a day it is of utmost importance; 

4. Therapy could be reprogrammed during sick days or 

holidays, improving the metabolic control [30].  

However, for some children there are disadvantages: 1. 

Extensive education is needed, which is not always well 

accepted, especially in adolescents; 2. Pump is carried all 

the time, through the day and night; 3. Some girls do not 

like carrying the pump especially during summer when 

it is visible during their holidays at the beach. 4. Need of 

multiple blood glucose measurements even when the 

continuous measuring is applied; 5. Price is still high, thus 

the children living in economically challenged countri-

es are disadvantaged; 6. Burden to the health system, sin-

ce the insulin pumps need a special maintenance team 

with frequent contacts and consultations that increase 

the health costs tremendously. 

Recent achievements in the technical development of 

pumps provide many advantages, such as alarms to alert 

about overnight hypoglycemia, connection to a wire-

less continuous measurement, electronic transfer of the 

data to the physician’s office etc. The most recent ad-

vance is a large investment for "closing the loop", i.e. 

the 24-hour measurement and the insulin delivery are 

integrated and function independently as an artificial 

pancreas (when glycemia starts rising, the system deli-

vers calculated amount of insulin without interference 

of the patient). 

However, many problems with this system still remain 

to be elucidated and solved [35]. 

 

Prevention and cure 

 

Several approaches have been used in the past in order to 

prevent the ß cell destruction by autoimmune process. 

Immunosuppression and immunomodulation using cyclo-

sporin, avoiding use of cow’s milk in infants and preg-

nant women, or insulin prophylaxis in individuals with 

high risk of type 1 diabetes have been explored [36-39]. 

At this time there is no way to prevent type 1 diabetes 

and all preventive therapies are investigative. Risk for 

type 1 diabetes can be detected during the stage of ICA 

positivity; however, the evolution of diabetes will con-

tinue, and the therapy will not be changed [40]. 

There is ongoing research aiming to develop other app-

roaches that might, in time, even be curative. The basis 

for nearly all experimental measures for prevention and 

treatment of type 1 diabetes is stabilization of ß cells. 

Feeding children with hydrolisates of human milk in 

order to avoid autoimmunity did not give expected re-

sults [38,39]. Anti GAD immunization is still under inves-

tigation. Han et al. investigated whether adeno-associa-

ted virus (AAV) gene delivery of multiple immunodo-

minant epitopes expressing GAD500–585 could induce po-

tent immune tolerance and persistently suppress auto-

immune diabetes in NOD mice. These data indicate that 

transferring autoantigen peptide GAD500–585 can induce 

immunological tolerance through active suppression of 

effector T cells and prevent type 1 diabetes in NOD mice 

[41]. Immune intervention study group continues immu-

ne intervention research in the early stage of the disease 

[42,43]. 

Islet cells transplantation has been tried in children, ho-

wever, no spectacular results have been achieved, and 

insulin therapy continues. 

Investigation of the stem cells therapy is still in a very 

early experimental stage [44]. 

Despite many disappointments, it is still believed that 

combination of immune intervention, protection of the 

beta cells, and stimulation of regeneration may lead to 

a milder disease or even a cure in the future, and pre-

vention is no longer unrealistic. On the other hand, tech-

nical achievements will provide successful therapy that 

will be much easier to apply for the child and the fami-

ly and will provide life without microvascular complications.  

 

Quality of life 

 

The misperception that giving intensive therapy wor-

sens significantly the quality of life of the child and 
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the family has changed. Quality of life in children is a 

milestone for a good metabolic control and vice versa. 

It is considered as a new target of treatment of child-

hood type 1 diabetes. Hvidore International Study Group 

has conducted several studies confirming that better 

control by using more intensive treatments leads to op-

timal glycemic control, and hence it improves the qua-

lity of life, the health perception as well as decreases wo-

rries for the patients and their parents. This also inclu-

des patients from the Republic of Macedonia [45]. After 

revealing these results we have changed our approach 

towards children with diabetes, we have lowered the tar-

get for optimal control, and intensified the therapy even 

in the youngest age group. The effects of these chan-

ges during the last 5 years are now under analysis. 

 

Research 

 

Many study groups have been involved in the research 

of different aspects of diabetes (epidemiology, immu-

nology, therapy, prevention). Through joint efforts and 

increased number of patients for studies, a large data-

base has been collected, providing precise conclusions. 

We participated in EURODIAB study group and Hvidoe-

re study group. The Hvidoere Study Group on childho-

od diabetes consists of pediatric diabetologists and en-

docrinologists from 17 different countries from Europe, 

Asia, USA and Australia. The strength of this group is the 

variety of countries from all continents. Studies so far 

have confirmed that despite application of consistent 

consensus guidelines and similarities of the diabetolo-

gy teams, the glycemic control of children is still diffe-

rent in different centers. Several important findings and 

conclusions of this group are: 1. The target for glycemic 

control should be set low from the onset of the disease; 

2. The quality of life is better in the well-controlled chil-

dren; 3. Philosophical approach of the whole team is im-

portant for the achieved control; 4. Family routine in-

fluences the metabolic control [12-14,26, 31-33,45]. 

 

Conclusion 

 

Diabetes in children is in the focus of clinical and ba-

sic research. Significant advance has been made in the 

classification of different forms of the disease. Genetic 

analysis has separated several new entities with impli-

cations on therapy. In general, better metabolic control 

and clinical outcomes have been achieved, and new ave-

nues of research are opened. 

The replacement of ß cells, preservation of the residual 

ß cell function, and investigation of additional treatment 

options, raise hope for a cure and prevention of child-

hood diabetes in the future. 
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Apstrakt 
 
Organizacijata na lekuvaweto na bubre`nite 
bolni so bubre`na zamestitelna terapija (BZT) 
pretstavuva predizvik za razvienite zemji ka-
ko i za zemjite vo razvoj. Cel na ovoj revijalen 
trud e da se napravi analiza na ve}e objavenite 
rezultati od iskustvata vo pove}e zemji. Pri-
toa, koristeni se podatocite od pove}e medi-
cinski spisanija kako i izve{tai od Svetskata 
zdravstvena organizacija.  
Uvideno e deka postoi zavisnost na BZT od bru-
to nacionalniot prihod, no i deka transplan-
tacijata (T) e najzastapena vo razvienite zemji. 
Vo periodot na op{testveno-ekonomska tranzi-
cija vo zemjite na centralna i isto~na Evropa 
se zabele`ani zna~ajni promeni vo organiza-
cijata na zdravstveniot sistem i vo organiza-
cijata na BZT. Zabele`an e porast na centrite 
za BZT i toa, za hemodijaliza (HD) za 2 pati, a 
za peritonealna dijaliza (PD) za 4 pati. Od dru-
ga strana pak, osobeno vo Balti~kite zemji, za 
lekuvawe na bubre`nite bolni vidliv e poras-
tot na centrite na T. Ovoj prioritet za T e ka-
rakteristi~en i za drugi zemji kako {to se ^e{-
ka, Slovenija, Hrvatska, itn. Pri sporeduvawe 
na uspehot od BZT, utvrdeno e deka infekciite 
se po~esti kaj pacientite na HD, a podolgo pre-
`ivuvawe e karakteristi~no za pacientite na 
PD. Vo Makedonija, najzastapen oblik na BZT 
e HD, a arterio-venskite fistuli se najvoobi-
~aen oblik na vaskularen pristap. Spored ana-
lizata na objavenite rezultati pri op{testve-
no-ekonomski tranzicii, ekonomska kriza, pri-
rodni katastrofi i drugi krizni sostojbi, BZT 
pretstavuva seriozna tema na koja treba da i se 
posveti osobeno vnimanie vo zdravstveniot sis-
tem. Razbirlivo e deka nejzin prioritet e T, PD 
i doma{nata HD so {to bi se namalila stapka- 
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ta na morbiditet i mortalitet kaj bubre`nite 
bolni so vidna ekonomska opravdanost. 
 
Klu~ni zborovi: bubre`na zamestitelna tera-
pija, hemodijaliza, peritonealna dijaliza, trans-
plantacija, krizni sostojbi 
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Abstract 

 
Renal replacement therapy (RRT) management in re-

nal disease patients is a challenge for developed coun-

tries as well as for developing countries. The aim of the 

study was to analyse the already published results ba-

sed on experiences from many countries. The data der-

ived from many medical journals and reports of the World 

Health Organization were used. There is GDP influen-

ce on RRT, and transplantation (T) is most common in 

developed countries. In the period of socialeconomy tran-

sition, significant changes in the health system mana-

gement as well as in RRT for Central and East Euro-

pean countries have been noticed. There has been an in-

creased number of RRT units, a twofold increase for he-

modialysis units (HD) and fourfold for peritoneal dia-

lysis (PD). On the other hand, an increased number of T-

units for renal disease patients has been noticed in the 

Baltic countries. This priority for T is also characteris-

tic for other countries, including Czech Republic, Slo-

venia, Croatia, etc. By comparing the RRT outcome, it 

has been found that infections are more frequent in HD, 

and longer survival in PD. The most used type of RRT 

in Macedonia is HD, and arterio-venous fistula is the 

most frequent type of vascular access. According to the 

published data, during social economy transition, eco-

nomy crisis, natural disasters and other crisis conditions, 

RRT is a serious item, which has to be particularly addre-

ssed within the health system. Its priority is T, PD and 

home HD in order to decrease morbidity and mortality 

in renal disease patients with obvious finance efficiency. 

 
Key words: renal replacement therapy, hemodialysis, 

peritoneal dialysis, transplantation, crisis condition 
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Voved 
 
Bubre`nata zamestitelna terapija (BZT) ja so-
~inuvaat hemodijalizata (HD) i nejzinite moda-
liteti, peritonealnata dijaliza (PD) i trans-
plantacijata (T) kako najdobar modalitet spo-
red site svetski standardni i preporaki. 
Brojot na pacienti na dijaliza vo svetot sekoj-
dnevno raste. Vo 1990 godina imalo 426.000, a vo 
2010 godina 2.500.000 bolni na dijaliza, od koi 
80% se od visoko razvienite zemji kako SAD, 
Evropa, Japonija, Avstralija i Nov Zeland. Vo 
nerazvienite zemji, mal procent od bubre`ni-
te bolni se opfateni so nekoj vid na BZT. Vo 
Ju`na Afrika so dijalizno lekuvawe se opfa-
teni okolu 50% od bubre`nite bolni, a samo 10% 
vo Indija i Pakistan [1,2]. Vo po~etokot na de-
vedesettite godini vo isto~noevropskite zemji, 
bolnite nad 60-godi{na vozrast i tie so dija-
bet ne bile vklu~uvani na hroni~en dijalizen 
program [3,4].  
Sè pogolemata potreba za BZT se dol`i na pos-
tojaniot porast na bolni so dijabet, hiperten-
zija i zgolemeniot `ivoten vek. Vo SAD, bol-
nite so dijabet i hipertenzija pretstavuvaat 75% 
od bolnite so terminalna bubre`na slabost (TBS). 
Denes, okolu 50.000.000 bolni se so hipertenzi-
ja, 28.000.000 bolni so dijabet, a 26.000.000 ima-
at hroni~na bubre`na slabost [2]. Od vkupniot 
bruto nacionalen prihod (BNP) za zdravstve-
na za{tita vo SAD se odvojuva 14% [5]. Za BZT 
vo SAD za 2010 godina se potro{eni nad 29 mi-
lijardi dolari. Se predviduva deka vo svetot vo 
2030 godina }e ima 366.000.000 bolni so dijabet 
[5]. Vo Meksiko brojot na bolnite na dijaliza 
porasnal od 23.000 vo 2000 godina na 70.000 vo 
2010 godina [6]. Transplantacijata i ponatamu 
e metod koj nudi najdobri rezultati, bidej}i 
bolnite so transplantiran bubreg imaat podo-
bar kvalitet na `ivot, pogolema rabotosposob-
nost i pogolema ekonomska opravdanost od bol-
nite na dijaliza [2].  
Se predviduva deka incidencata na hiperten-
zijata i dijabetot }e raste i vo narednite deka-
di. Lekuvaweto so BZT e mo{ne skapo, taka {to 
zdravstveniot sistem vo razvienite zemji, a u{te 
pove}e vo zemjite vo razvoj se soo~uva so eko-
nomski te{kotii [7].  
Poslednite slu~uvawa na prirodni katastro-
fi so poplavite vo Avstralija, zemjotresite, 
cunamito i radijacijata vo Japonija, ekonom-
skata kriza vo evropskite zemji kako Grcija, 
Portugalija i Irska se predizvik za zdravst-
veniot sistem i so namaleni materijalni sred-
stva, odnosno i pri naru{ena infrastruktura 
da gi zgri`uva i da gi lekuva bubre`nite bol-
ni. Ima zemji koi vo odredeni situacii uspea-

le da ovozmo`at soodvetno lekuvawe za ovoj tip 
bolni. Denes, uspe{ni se primerite za organi-
zacija na T vo Velika Britanija, ^e{ka [4], bal-
ti~kite zemji [8], Kosta Rika [2] ili organiza-
cija na PD vo balti~kite zemji [8], Polska [9], 
^e{ka [6], Meksiko [6]. No, postojat i dr`avi 
koi ne uspeale da ja organiziraat BZT vo uslo-
vi na ekonomska i op{testvena tranzicija kako 
{to se Romanija [10] i  Albanija [11]. 
Cel na ovoj revijalen trud e da se prika`at re-
zultatite od analizata za organizacijata pri 
lekuvawe na bubre`nite bolni so BZT vo raz-
vienite zemji, vo zemjite vo razvoj kako i vo 
krizni sostojbi. 
 
Materijal i metodi 
 
Koristeni se podatoci od objavenite trudovi 
na Medline, kako i od izve{taite na Svetskata 
zdravstvena organizacija od ova oblast. Anali-
zirani se trudovi pred sè od renomirani nef-
rolo{ki spisanija kako Nephrology, Dialysis and 

Transplantation 1997, 1998 i 2004, Kidney Internatio-

nal 2002, International Journal of Artificial Organs 2002, 

Transplant Procedings 2004, Hemodialysis Internatio-

nal 2004, New England Journal of Medicine 2006, Pe-

ritoneal Dialysis International 2007, Dialysis and Tran-

splantation 2010, Therapeutic Aphresis and Dialysis 2010, 

Bosnian Journal of Basic Medicine Science 2010, kako 
i izve{tajot vo biltenot na Svetskata zdrav-
stvena organizacija od 2008 godina. Pokraj po-
datocite za razvienite zemji, zemjite vo razvoj 
i zemjite vo op{testveno-ekonomska tranzici-
ja, prika`ani se i podatocite za BZT vo Repub-
lika Makedonija, i toa podatoci za vaskularni 
pristapi do 2002 godina i za bolnite na dijali-
za do 2010 godina. 
 
Rezultati 
 
Na slikata 1 e prika`ana direktnata zavisnost 
na bruto nacionalniot prihod i prevalencija-
ta na bolnite na BZT na 1 milion `iteli, kade 
se zabele`uva deka vo zemjite so ponizok BNP, 
prevalencata na BZT e zna~itelno niska (20 bol-
ni /1milon `iteli). So porastot na BNP, preva-
lencata raste do 1750 bolni /1 milion `iteli [2]. 

Na slika 2 e prika`ana zavisnosta na BNP i pro-
centot na transplantirani bolni od vkupniot 
broj na bolni na BZT. Pritoa mo`e da se zabele-
`i deka transplantacijata e procentualno naj-
zastapena vo zemjite so visok BNP. No postojat 
i zemji, kako {to se balti~kite zemji, Kuba, Kos-
ta Rika vo koi i pokraj poniskiot BNP procen-
tot na transplantirani bolni e od 50-80% [2]. 
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  Sl. 1. Prevalenca na bolni na BZT vo zavisnost od BNP (Bulletin of the WHO 2008) 
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Sl. 2. Procent na transplantacii od BZT vo zavisnost od BNP 

(Bulletin of the WHO 2008) 
 
Vo zemjite na centralna i isto~na Evropa, vo pe-
riodot na tranzicija na op{testveno-ekonom-
skiot sistem vo devedesettite godini doa|a do 
seriozni promeni i vo organizacijata na zdrav-
stveniot sistem, t.e. do negovo prilagoduvawe 
vo novite uslovi. Na slika 3 e prika`an poras-

tot na brojot na centri za HD i za PD vo peri-
odot od 1990 do 1996 godina, kade {to mo`e da 
se zabele`i deka brojot na centri za HD se zgo-
lemil re~isi za dva pati, a brojot na centri za 
PD za ~etiri pati [9]. 
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Sl. 3. Centri za HD I za PD vo centralna i isto~na Evropa vo periodot od 1990 do 1996 godina (Nephrol Dial 

Transplant 1998) 

 
Sli~no so prastot na brojot na centrite za BZT 
raste i brojot na pacienti na HD i na PD kako 

odraz na podobrata zdravstvena gri`a i mo`nos-
tite na zdravstveniot sistem - slika 4 [9]. 
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Sl. 4. Porastot na brojot na pacienti na HD i na PD vo periodot od 1990 do 1996 godina 

(Nephrol Dial Transplant 1998) 
 
Porastot na bolnite so dijabeti~na nefropa-
tija lekuvani so HD i PD vo periodot od 1990 do 
1996 godina e prika`an na slika 5. Pritoa se 
zabele`uva deka porastot na procentot na bol-

nite lekuvani so PD e od 2% na 22%, dodeka pro-
centot na tretirani bolni so HD ne raste so 
istata dinamika vo ovoj period od 6 godini [9].

 
 

0

5

10

15

20

25

%

1990 1993 1995 1996

godini

HD

PD

 
Sl. 5. Lekuvawe na bolni so dijabeti~na nefropatija - zna~itelen porast na lekuvani so PD i umeren porast na 
lekuvani so HD (Nephrol Dial Transplant 1998) 

 
Nabrgu e uvideno deka najdobriot tip na leku-
vawe so BZT e transplantacijata, pa taka, para-
lelno so razvojot i porastot na brojot na paci-
enti so drugite tipovi na BZT raste i brojot na 
transplantirani bolni - slika 6 [9]. 
Sepak, kako najmarkanten primer za organiza-
cija na BZT vo uslovi na tranzicija se zemaat  

podatocite dobieni od Balti~kite zemji {to 
se prika`ani na tabela 1. Vidliva e namerata 
na ovie zemji da go re{avaat lekuvaweto na bub-
re`nite bolni prvenstveno so transplantaci-
ja, potoa so PD i na krajot so HD, kako najskap 
metod [8]. 
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           Sl. 6. Porast na brojot na transplantirani bolni (Nephrol Dial Transplant 1998) 

 

Tabela 1. Organizacija na BZT vo Balti~kite zemji (Nephrol Dial Transplant 1998) 
Pacienti na BZT Broj na pacienti 

Naselenie Na eden 
milion vkupno 

centri HD 
HD PD T 

Estonija 1.5 151 227 5 24 40 
18% 

57 
25% 

130 
57% 

Latvija 2.5 115 289 10 53 135 
46% 

23 
8% 

131 
46% 

Litvanija 3.7 175 633 16 115 335 
53% 

16 
2% 

282 
45% 

 
Na slika 7 e otslikana sostojbata so organi-
zacijata na BZT vo Romanija kade {to mo`e da 
se zabele`i deka zdravstveniot sistem vo ovaa 
zemja vo po~etokot na devedesetite godini mo-
`el da prifati pribli`no 1/4 od bubre`no bol-

nite na dijaliza, a 3/4 bile samo palijativno 
tretirani. Od vkupno 459 bolni na BZT, 42 bile 
transplantirani, a 20 bile lekuvani so PD [10]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sl. 7. BZT vo Romanija (Nephrol Dial Transplant 1997 
 
Rezultatite od organizacijata na BZT vo ^e{-
ka, vo periodot na tranzicija i nivnata sporedba 
so rezultatite na zapadnoevropskite zemji se 
prika`ani vo tabelata 2. Spored toa, vo ^e{ 

ka, Italija, Francija, Germanija, Anglija, Slo-
venija, Hrvatska i balti~kite zemji, transplan-
tacijata e prioritet vo lekuvaweto na bubre`-
nite bolni [4]. 

 

Incidenca na slu~ai za 
BZT  

1500 - 1700 bolni /godina   

Palijativna terapija 
1041 -1241 bolni 

Umreni 
1041 -1241 bolni 

BZT 
459 bolni 

HD 397 bolni 

PD 20 bolni 

`iv daritel 
42 bolni 

T 42 bolni 

kadaver 
0 bolni 
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Tabela 2. Prevalenca na bolni na 1 milion `iteli (Perit Dial Int 2007) 
 1995    2004    
 Vkupno HD PD T Vkupno HD PD T 
Avstrija 583 290 31 262 857 407 33 416 
Italija 774 537 82 155 1099 718 98 282 
Anglija 476 128 101 247 645 277 87 280 
Francija 580 346 41 193 944 502 46 395 
Germanija 761 536 40 185 997 705 34 258 
Bugarija NP* 252 4 NP* 339 320 19 NP* 
Hrvatska   NP*   807 595 58 153 
^e{ka 437 294 15 127 757 407 33 316 
Polska 125 105 83 11 321 293 27 NP* 
*, NP - nema podatoci 

 
Na slika 8 se zabele`uva brojot na transplan-
tacii vo svetot na 1 milion `iteli vo 1999 go-
dina. Vo toj period, najmal broj transplanta-
cii se zabele`ani vo Hrvatska i vo Grcija 

[12,13]. Ponatamu, na slikata 8 e pretstaven i 
porastot na transplantacii vo Hrvatska na 1 
milion `iteli vo 2010 godina [14]. 
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        Sl. 8. Broj na transplantacii vo svetot vo 1999 i 2010 godina (NDT 2001; BJ 2010; Newsletter transplant 2011)  

 
Isto taka, se zabele`uva golem porast na kada-
veri~ni transplantacii nasproti tie od `iv da-

ritel vo Hrvatska vo periodot od 1991 do 2007, 
slika 9 [12]. 
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                                Sl. 9. Broj na transplantacii na 1 milion `iteli vo Hrvatska od `iv daritel  
                                 i od kadaver (Bantao Journal 2010) 
 
Na tabela 3 e daden pregled na transplantaci-
jata vo evropskite i vo balkanskite zemji. Pok-
raj postojano visokiot procent na transplan-
tacii vo zemjite kako {to se Francija i Ita-
lija, mo`e da se zabele`i porast na transplan-
tacijata i vo ^e{ka, Slovenija, Hrvatska i vo 

balti~kite zemji. Se istaknuva razvojot na tran-
splantacijata vo Bosna i Hercegovina i vo Crna 
Gora. Vo Makedonija, vo 2008 godina bile nap-
raveni samo 13 transplantacii na bubrezi i 
toa site od `iv daritel [15,16]. 
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 Tabela 3. Transplantacii vo zemjite na Evropa i na Balkanot 
od 2008 (NDT plus 2008, Mak Med Pregled  2010) 
 Vkupno @iv daritel Kadaver Nepoznat 
Francija 2464 195 2269 0 
Italija 1530 124 1406 0 
Polska 810 23 787 0 
^e{ka 334 29 305 0 
Hrvatska  157 16 116 25 
Estonija 57 3 54 0 
Slovenija 52 0 52 0 
Bosna i 
Hercegovina 

26 16 9 1 

Crna Gora 16 12 4 0 
Makedonija  13 13 0 0 

 
Koga stanuva zbor za upotreba na doma{na di-
jaliza, vode~ki zemji vo svetot se Avstralija i 
Nov Zeland so prosek od 12.9%, so podobro 
pre`ivuvawe a poeftina cena na lekuvaweto 

[17]. O~ekuvano, vo odnos na komplikaciite i 

ekonomikata za tretmanot na bolnite so HD, 
vo 2006 godina za 38% e pogolema pojavata na 
infekcii kaj bolnite na HD vo sporedba so onie 
kaj pacientite na PD (slika 10) [18].  
No, isto taka i pre`ivuvaweto na bolnite na PD  
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                                 Sl. 10. Pojavata na infekcii kaj bolnite na HD vo sporedba so PD  
                                  (USRDS Annual data report 2007) 

 

 
                   Sl. 11. Pre`ivuvawe na bolnite na HD i PD (USRDS Annual data report 2007) 

 
e podolgo vo odnos na bolnite na HD {to e 
prika`ano na slika 11 [18]. 
Podatocite za BZT vo Makedonija, 2007 godina 
se prika`ani na tabela 4. Se zabele`uva deka 
preovladuva brojot na bolni na HD, za razlika 
od brojot na bolni na PD i transplantirani, 
koj e zanemarliv [19]. 
Ponatamu, sostojbata so vaskularnite prista-
pi za HD vo RM e prika`ana na tabela 5. Arte-  

Tabela 4. Broj na bolni na BZT vo Makedonija 
2007 (Bosn J Basic Med Sci 2010) 

Oblik na 
BZT 

Broj na 
pacienti spored 

oblik na BZT 

Zastapenost 
na pacienti 

spored oblik 
na BZT 

HD 1564 88.6% 
PD 25 1.6% 
T 180 10.2% 

Vkupno: 1769  
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riovenskite fistuli (AVF) se dominantna for-
ma na vaskularen pristap (90.5%), a zna~itelno 
e pomal procentot na arteriovenski graftovi 
(AVG) (1.6%), dodeka na tunelizirani kateteri 
(TK) iznesuva (7.9%) [20]. 
 

Tabela 5. Sostojba za vaskularni pristapi za HD vo 
Makedonija 1999 (Int J Artif Org 2002) 

Vaskularen 
pristap 

Broj na 
bolni 

Procentualna 
zastapenost 

AVF 3114 90.5% 

TK 270 7.9% 

AV graft 56 1.6% 

Vkupno: 3440  

 
Diskusija 
 
Organizacijata na BZT sè pove}e se uslo`nuva. 
Brojot na bolni postojano raste, kako na primer 
vo Meksiko (za 3 pati vo periodot od 2000 do 
2010 godina) [6]. Vsu{nost, svetot se soo~uva so 
epidemija na bolni so dijabet i hipertenzija, bo-
lesti koi generiraat 75% od bolnite na dija-
liza vo SAD (1,5). Od druga strana, materijal-
nite resursi stanuvaaat sè poograni~eni i te{-
ko deka vo idnina }e bidat dovolni za raste~-
kiot broj na bolni. Za BZT vo 2010 vo SAD bi-
le potro{eni blizu 30 milijardi dolari. Zatoa 
amerikanskoto op{testvo mnogu seriozno ja raz-
bira potrebata od zdravstvena reforma [21]. Vo 
slu~ai na golemi prirodni katastrofi-zemjo-
tresi: Kobe 1995 godina, Izmir 1999 godina, Taj-
van 1999, severoisto~na Japonija 2011, mala e 
mo`nosta za odr`livost na zdravstveniot sis-
tem za organizacija na lekuvawe na bolnite na 
BZT. Se pojavuva nedostig na voda i struja, a cen-
trite za dijaliza i pati{tata se o{teteni. Ne-
ma mo`nost za snabduvawe so medicinska opre-
ma, a i samiot medicinski personal e potenci-
jalna `rtva na katastrofata. Raste i brojot na 
bolni so akutna bubre`na slabost koi treba da 
se lekuvaat. Pri zemjotresite, se procenuva de-
ka so akutna bubre`na slabost vo Tajvan imalo 
2-5%, vo Kobe 7.5%, vo Marmara 12%, a vo Meksi-
ko 24.7% [22]. Vo uslovi na tranzicija kako {to 
e situacijata vo centralna i jugoisto~na Evro-
pa, vo devedesetite godini koga golem broj na zem-
ji go zamenija svoeto op{testveno-ekonomsko 
ureduvawe, doa|a i do golemi promeni vo organi-
zacijata na zdravstveniot sistem [3]. Vo Polska 
raste brojot na centrite za HD i PD, kako i 
vkupniot broj bolni zgri`eni so metodite na 
BZT. Brojot na bolni na 1 milion `iteli od 
114 vo 1996 godina porasnal na 212 vo 2000 godi-
na, t.e. re~isi dvojno se zgolemil, {to uka`uva 
na zgolemenata potreba i mo`nost na zdravst-
veniot sistem da se spravi so porastot na bol-

ni {to imaat potreba od BZT [3]. Sli~no e i vo 
balti~kite zemji, na pr. Estonija kade od vkup-
niot broj na bolni (227) so potreba od BZT, 130 
bolni bile transplantirani (57%), 57 bolni bi-
le vklu~eni na PD (25%), a samo 45 bolni bile 
lekuvani so najskapiot oblik na BZT, t.e. he-
modijaliza (18%) [8]. Vo ^e{ka, vo periodot 
na tranzicija, transplantacijata bila priori-
tet vo sporedba so HD i PD. Poslednive godi-
ni, ^e{ka e me|u vode~kite zemji vo Evropa po 
brojot na transplantirani bolni, kako i po pre-
`ivuvaweto na transplantiranite graftovi [4]. 
Transplantacijata kako najoptimalna forma na 
BZT poslednive godini e vo postojan podem vo 
Hrvatska i vo Slovenija, {to ne e slu~aj i vo 
Makedonija, iako site pripa|ale na zaedni~ki 
zdravstven sistem. Osobeno impresionira poras-
tot na transplantirani bolni vo Hrvatska od 
2007 godina, koga zemjata vleguva vo sistemot na 
Eurotransplant. Ako se sporedat slabite rezul-
tati vo Hrvatska od 1999, koga imalo desetina 
transplantacii na milion `iteli, 9 godini po-
toa se pravat blizu {eeset transplantacii na 1 
milion `iteli. Vo toj period Hrvatska se izdig-
nuva od dnoto na tabelata na samiot vrv, so prib-
li`ni vrednosti za transplantacijata so zapad-
noevropskite zemji. Poslednite godini se zabe-
le`uva razvoj na transplantacijata vo Crna Go-
ra so vkupen godi{en broj od 16 transplanta-
cii i vo Bosna i Hercegovina so 28 transplan-
tacii (kadaveri~ni i od `iv daritel) vo 2008 
godina. Vo istiot period vo Makedonija se nap-
raveni samo 13 transplantacii, site od `iv da-
ritel [16]. Za razlika od ovie zemji, zdravstve-
niot sistem vo Romanija vo periodot na tran-
zicija ne uspeal soodvetno da gi zgri`i bolni-
te na BZT. Od vkupno 1500 do 1700 bolni so 
potreba od BZT, taa e realizirana samo kaj 459 
bolni. Na HD bile vklu~eni 395 bolni, na PD 
20, a 42 bolni bile transplantirani. Ostana-
tite ne bile vo mo`nost da se lekuvaat. Logi~-
no e da se postavi pra{aweto po koj kriterium e 
pravena selekcija za lekuvawe kaj bolnite? Ve-
rojatno e deka vo BZT vo tranziciskiot period vo 
Romanija bile mo`ni kriminalno-korumptivni 
relacii. Sekako deka postoi mo`nost korupcija-
ta i drugite kriminalni dela da rastat vo tak-
vi uslovi [10]. Po nezadovolitelnite rezulta-
ti vo lekuvaweto na bolnite na BZT na po~e-
tokot na devedesettite godini, vo periodot od 
1995 - 2003 vo Romanija se prezemaat merki za 
podobro zgri`uvawe na bubre`no bolnite. Vo 
toj period e zgolemen brojot na bolni na PD za 
impresivni 600%, HD se zgolemila za 33%, no 
transplantacijata ne e razviena kako i vo dru-
gi zemji od centralna i isto~na Evropa [23]. Dol-
gi godini se smeta{e deka HD e posoodveten 
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metod na BZT vo sporedba so PD. Poslednive 
godini sporedbenite rezultati go poka`uvaat 
tokmu sprotivnoto. Mo`e da se zabele`i deka 
procentot na infekcii povrzani so upotreba 
na kateteri za HD e pogolem za 38% od procen-
tot za peritonitis kaj bolnite na PD (Baxter). 
Bolnite na HD vo svetot sè pomalku mo`e da se 
vodat na AVF, a sè pove}e se na centralno-ven-
ski kateteri (CVK), dodeka PD e pousovr{en 
metod. Vo SAD duri 25% od bolnite so TBS ne 
bile informirani za mo`nosta i prednosta na 
PD. Taka, vo 2005 godina bolen na HD go ~ini 
zdravstveniot sistem 69.758 $, a za PD 50.487 $. 
Spored napravenata simulacija pri dvojno zgo-
lemuvawe na procentot na bolnite na PD se uvi-
delo deka za{tedata bi iznesuvala 300 milioni 
$ godi{no [5]. Vo Hong Kong poslednive godini 
PD e metod na prv izbor za BZT, taka {to 80% 
od pacientite se na PD, a 20% na HD. Cenata na 
~inewe za tie na PD e 13.000 $, a na bolnite na 
HD iznesuva 30.000 $. Pre`ivuvaweto kaj bol-
nite na PD e 75% za 8 godini [5]. Iskustvata od 
Hong Kong uka`uvaat deka vo dobro organizi-
ran zdravstven sistem PD mo`e da bide moda-
litet na BZT, so mnogu dobro pre`ivuvawe, a vo 
isto vreme ekonomski poprifatliv od HD.  
Pre`ivuvaweto na bolnite na PD e podobro 
od tie na HD [18]. Zatoa bi trebalo PD da se fa-
vorizira od zdravstvenite rabotnici i od zdrav-
stveniot sistem. Pokraj transplantacijata, za 
koja se potrebni pomalku sredstva, a koja im ovoz-
mo`uva pokvaliteten `ivotot na bolnite, taka 
i PD so poniskata cena na ~inewe i mo`nosta 
na bolniot da se lekuva vo doma{ni uslovi, go 
pravat ovoj metod posoodveten za zemjite vo raz-
voj, osobeno vo uslovi na ekonomska kriza ili 
prirodni katastrofi. Vo Japonija ima blizu 
300.000 bolni koi se lekuvaat so HD, a so PD se 
lekuvaat samo 3,3% [24]. Dokolku pogolem pro-
cent na bolni se opfateni na PD, polesno bi 
mo`ele da bidat zgri`eni: potrebniot materi-
jal se dostavuva edna{ mese~no, mo`at sami da 
ja izveduvaat dijalizata, nemaat potreba od pose-
ta na bolni~ki ustanovi tri pati nedelno kako 
bolnite na HD, a istovremeno pomalku go ~inat 
i zdravstveniot sistem. Poslednive godini vo 
SAD se odvivaat zna~ajni reformi vo zdravst-
voto, osobeno vo ekonomskiot segment. Eksper-
tite koi se zanimavaat so delot na BZT podol-
go vreme uka`uvaat deka PD treba da bide nad 
sega{nite 8% i deka treba da se zgolemi procen-
tot na doma{na hemodijaliza od 8 na 30% [5,18]. 
Isto taka se pravat napori za sè pogolem broj 
na AVF, a vo isto vreme i napori da se namali 
procentot na TK i AVG [21]. Site ovie merki bi 
gi namalile tro{ocite za dijaliza, koi za 2010 

godina se pribli`no 30 milijardi $ [5]. Vo uslo-
vi na te{ka ekonomska kriza kako vo Grcija, Por-
tugalija, Irska, }e bide sè pogolem problem da 
se odr`i nivoto i standardite na BZT. Verojat-
no deka vo ovie zemji }e se pobara preispituva-
we na zdravstvenata i ekonomska politika vo 
lekuvaweto na bubre`nite bolni. Bidej}i leku-
vaweto e skapo, a brojot na bolni e vo postojan 
porast, resursite }e se mora da se namaluvaat vo 
narednite godini. Taka, za da se nadmine ovaa 
sostojba, vo ovie zemji bi trebalo da se dade prio-
ritet na transplantacijata, PD i doma{nata HD. 
Vo Makedonija, BZT se sproveduva ve}e 40 godi-
ni, a glavna forma na BZT e HD koja e voedno i 
najskapa. Pre`ivuvaweto na bolnite na HD vo 
Makedonija e sli~no kako i vo drugite Evrop-
ski zemji (59% za 5 godini) [19]. Upotrebata na 
AVF kaj bolnite na HD e 90.5%, a na TK 7.9% 
[20]. Makedonija poka`uva solidni rezultati vo 
osnos na upotrebata na TK vo sporedba so evrop-
skite zemji i SAD, kade procentot na TK e po-
me|u 20% i 30% [25]. Katetrite go zgolemuvaat 
morbiditetot, mortalitetot, brojot na hospita-
lizacii i cenata na HD, pa zatoa e poprifatliva 
pomalata upotreba na TK. Kaj nas e mal procen-
tot na transplatirani bolni i zatoa potrebno 
e itno da se zgolemi brojot na transplantacii 
od `iv daritel i da se organizira efikasna ka-
daveri~na transplantacija. Sekako deka zdrav-
stvenite avtoriteti bi morale da pomognat vo 
komponiraweto na neophodnata organizaciska 
mre`a i infrastruktura za da se ovozmo`at uslo-
vi za pogolemo iskoristuvawe na ovie formi na 
BZT [26]. So toa, o~ekuvano e da se postigne po-
dobar kvalitet na `ivotot, pomal morbiditet 
i mortalitet, kako i namaluvawe na sredstvata 
potrebni za lekuvawe. 
 
Zaklu~ok 
 
Od iznesenite rezultati za BZT vo razvienite 
zemji i vo zemjite vo razvoj mo`e da se zaklu~i 
slednovo. Spored analizata na objavenite rezul-
tati pri op{testveno-ekonomski tranzicii, eko-
nomska kriza, prirodni katastrofi i drugi kriz-
ni sostojbi, BZT pretstavuva seriozen element 
na koj treba da mu se posveti posebno vnimanie 
vo zdravstveniot sistem. Tendencijata vo razvi-
enite zemji za pogolema eksploatacija na PD vo 
odnos na HD e predizvik i za na{iot zdravst-
ven sistem. Zatoa, prioritet vo BZT e T, PD i 
doma{nata HD so {to }e se ovozmo`i namalu-
vawe na stapkata na morbiditet i na mortali-
tet, podobar kvalitet na `ivot na bubre`nite 
bolni kako i pogolema ekonomska opravdanost 
pri lekuvaweto. 
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Abstract 

 

Introduction. Over the last decades, a progressive incre-

ase in the incidence of serious fungal infections asso-

ciated with high morbidity and mortality has been regis-

tered. Candida species remains responsible for majority 

of the cases, with C.albicans being the most frequent eti-

ological agent. Increasing participation of non-albicans 

Candida species, known to be less susceptible to antifun-

gal agents has also been registered. Reference broth mic-

rodilution method is still a gold standard for antifungal 

susceptibility testing of Candida species, but from recen-

tly commercially available methods, like VITEK-2 met-

hod, have been developed. The aim of the study was to 

evaluate the new VITEK-2 cards (AST-YS01) for 

antifungal susceptibility testing of yeasts and to compare 

these results with those obtained by the CLSI M27-A2 

microdilution reference method.  

Methods. Fifty isolates of Candida species, and 2 qua-

lity (ATCC) control strains, were tested for their suscep-

tibility profile to fluconazole using the reference broth mic-

rodilution method and the automated VITEK-2 method.  

Results. Most isolates of Candida species were suscep-

tible to fluconazole: the
 
MIC values determined by the 

VITEK-2 and CLSI methods were in the range
 
≤1.0->32.0 

µg/ml and 0.25-≥ 64.0 µg/ml, respectively. There was exce-

llent overall agreement between both methods (100%), but 

small discrepancies were observed within some species.  

Conclusion. The VITEK-2 system can be considered as 

a reliable and valid tool for antifungal susceptibility tes-

ting of yeasts, and a more rapid and easier alternative 

for microbiology laboratories than reference methods. 

 

Key words: Candida species, antifungal drug, CLSI, 

VITEK-2 
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Apstrakt 
 
Voved. Vo tekot na izminatite nekolku dekadi 
se registrira progresiven porast na inciden-
cijata na serioznite gabi~ni infekcii koi se 
asocirani so zna~aen morbiditet i mortali-
tet. Naj~esto odgovorni kvasnici za ovie infek-
cii sè u{te se kvasnicite od rodot Candida, pri 
{to naj~esti etiolo{ki agensi se C.albicans. Sè 
po~esto kako pri~initeli na infekcii se regist-
riraat i non-albicans Candida species, za koi e poz-
nato deka se pomalku osetlivi na antifungalni 
sredstva. Referentniot bujon-mikrodiluciski 
metod sè u{te pretstavuva zlaten standard za tes-
tirawe na antifungalnata osetlivost na Candida 

species, no od neodamna se dostapni i komercijalni 
metodi za testirawe, kako VITEK-2 sistemot. Celta 
na studijata e da se ispita novata VITEK-2 
karti~ka (AST-YS01) za testirawe na profilot 
na osetlivost na kvasnicite i dobienite re-
zultati da se sporedat so onie koi se dobivaat 
so referentniot bujon-mikrodiluciski metod 
(M27-A2).  
Metodi. Profilot na osetlivost na antifungal-
ni sredstva be{e odreden na 50 izolati na Can-

dida species, i dva soja za kontrola na kvalitetot, 
koi bea testirani na flukonazol so referentni-
ot metod i so avtomatiziraniot VITEK-2 sistem.  
Rezultati. Pove}eto izolati na Candida species 
bea osetlivi na flukonazol: MIK vrednostite 
odredeni so VITEK-2 i referentniot metod bea 
vo rang  ≤1.0->32.0 µg/ml odnosno 0.25-≥64.0 µg/ml. 
Iako bea registrirani mali nesoglasuvawa kaj 
nekoi speciesi, sepak postoe{e odli~na celos-
na soglasnost me|u dvata metoda (100%).  
Zaklu~ok. VITEK-2 sistemot mo`e da se smeta za 
siguren i validen metod za testirawe na anti-
fungalnata osetlivost na Candida species vo mik-
robiolo{kite laboratorii, kako i pobrza i po-
lesna alternativa od referentniot metod.  
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Klu~ni zborovi: Candida species, antifungalno 
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Introduction  
 

The incidence of fungal infections has increased great-

ly over the past three decades, mainly due to the rise of 

the AIDS epidemic, an increasingly aged population, hig-

her numbers of immunocompromised patients, and the 

widespread use of indwelling medical devices [1]. A re-

cent study of the epidemiology of sepsis in the United 

States found that the annual number of cases caused by 

fungal organisms increased by 207% between 1979 and 

2000 [2]. Although the spectrum of fungi causing infec-

tions has increased, Candida spp. still remains the most 

common cause of invasive fungal infections in hospi-

talized patients and the third most
 
common cause of 

nosocomial bloodstream infections in the United Sta-

tes [3]. In studies for candidemia in Europe, 49-53% of 

candidemia cases have been caused by C.albicans, follo-

wed by C. parapsilosis (11-21%), C. glabrata (10-12%), 

C. tropicalis (6-11%), C.krusei (1-9%) and other spe-

cies (1-10%) [4-6]. Infections with Candida spp. range 

from mucocutaneous to life-threatening invasive diseases. 

The increased incidence of candidiasis has resulted in 

a significant increase in morbidity and mortality rates 

among at-risk patients and has contributed to increased 

health care
 
costs [7]. The increased incidence and severi-

ty
 
of invasive Candida infections worldwide, more freq-

uent isolation of Candida spp. with unpredictabale sus-

ceptibility profile and the life-threatening nature of inva-

sive fungal infections, has led to an increased interest 

for development of methodology for antifungal suscepti-

bility testing (AFST) [8]. AFST has become increasin-

gly common in clinical practice in recent years. This is 

a result of improved performance of different antifun-

gal susceptibility testing methods as well as the intro-

duction of some new antifungal agents with
 
different mec-

hanisms of action, such as triazoles and echinocandins 

[9,10]. In general, it is considered that the outcome of 

invasive fungal infections, especially candidemia, is im-

proved by prompt initiation of appropriate antifungal 

treatment. Treatment of invasive Candida infections is 

currently based on the IDSA guidelines, which have been 

updated recently, but knowledge of the epidemiology 

and susceptibility profile of local fungal isolates to an-

tifungal agents can also guide clinicians in choosing the 

appropriate antifungal therapy, which is very important 

for long-term treatment, especially in patients with un-

derlying diseases [10]. AFST reference methods for ye-

asts have been available since 1997
 
from the Clinical 

and Laboratory Standards Institute (CLSI;
 
formerly NCCLS, 

the National Committee for Clinical Laboratory Stan-

dards)
 
and, more recently, from the Subcommittee on an-

tifungal susceptibility testing of the European Commi-

ttee for Antimicrobial Susceptibility Testing (EUCAST).
 
 

However, both of these reference methods are time-con-

suming, difficult to perform in routine practice and requi-

re well-trained personnel [11-13]. These methods have 

led to the development of several automated or semi-auto-

mated
 
commercial systems in order to provide simple, 

flexible, and affordable alternative antifungal suscepti-

bility testing methods for practical use in the microbio-

logy laboratory [14]. Many microbiologists now prefer 

to use commercial systems which have particular advan-

tages, such as ease of performance, low cost, more rapid 

results. Recently, bioMérieux has expanded its role in 

this area with a yeast
 
susceptibility test that determi-

nes the growth of Candida species spectrophotometri-

cally using the VITEK-2 system [15-17]. In the recen-

tly published studies, the VITEK-2 system has demon-

strated a high level of reproducibility and an excellent 

categorical agreement with the CLSI microdilution re-

ference procedure (>95%) for fluconazole [16], as well 

as for amphotericin B, flucytosine and voriconazole [17]. 

The VITEK-2 system enabled determination of the MIC 

endpoints after 9.1 to
 
27.1 h of incubation (mean, 12 to 

14 h) [16,17]. The aim of this study was to evaluate the 

VITEK-2 system for antifungal susceptibility testing of 

yeasts and to compare results obtained by this method 

with the CLSI reference procedure. In the case of the 

reference CLSI method, agreement was calculated for 

reading time of 48 hours of incubation. To investigate 

the reliability of the new AST-YS01 VITEK-2 cards, 

the susceptibility profile of fungal isolates to flucona-

zole as determined by the VITEK-2 system, were compa-

red with those obtained with the reference
 
CLSI (M27-

A2) broth microdilution method. 

 

Material and methods 

 

Clinical isolates 

 

Fifty fungal isolates out of the total of 150 previously exa-

mined isolates of Candida species with the automated 

VITEK-2 method, were used for comparison between 

the reference
 
CLSI (M27-A2) broth microdilution met-

hod and the VITEK-2 method. All these isolates were ob-

tained from different clinical specimens (blood culture, 

wound swab, bronchoalveolar lavage, tracheal aspirate, spu-

tum, urine and genital swab) from outpatients and criti-

cally ill patients hospitalized in different clinical settings, 

such as intensive care units (ICUs) and surgical departments 

from different university clinics. Each isolate was from uni-

que infectious episode from individual patients. The iso-

lates were identified by conventional microbiological 

procedures, including morphology of colonies on chro-

mogenic CALB agar and biochemical analysis with the 

VITEK-2 system (bioMérieux, France). Prior to anti-

fungal susceptibility testing, each isolate was subcultu-

red on CALB agar twice, to ensure viability, purity and 

optimal growth characteristics of the strains. All isola-

tes were previously stored at room temperature in sterile 
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saline solution. Quality control strains C. krusei (ATCC 

6258) and C.parapsilosis (ATCC 22019), from the Ame-

rican Type Culture Collection (ATCC), were used for 

quality control of the methods [11,12].  

 

Antifungal agents and reference method panels  

 

Fluconazole was obtained as standard powder from Pfi-

zer Pharmaceuticals. Broth microdilution panels were pre-

pared according to the CLSI M27-A2 method (24) and 

were stored at -70°C until testing. The concentration for 

fluconazole ranges tested was 0.12-64 µg/ml.  

 

Inoculum suspension 

 

After overnight growth on chromogenic CALB agar at 

37°C,
 
each isolate was suspended in 5 ml of sterile dis-

tilled water. The turbidity was adjusted
 
to McFarland 

standard of 0.5 with sterile distilled water.
 
This suspen-

sion (approximately 1 x 106 to 5 x 106 CFU/ml) was used 

for the broth microdilution method, after appropriate di-

lution according to the standardized protocol [11]. Ino-

culum suspensions for the AST-YS01 VITEK-2 cards 

were obtained from the same overnight cultures, with 

the turbidity being adjusted to 1.8-2.2 McFarland stan-

dard using the bioMérieux Densicheck instrument, accor-

ding to the manufacturer's recommendations. 

 

Antifungal susceptibility testing 
 

For the reference broth microdilution CLSI method, the 

inoculum suspension was serially diluted
 
to 0.5 x 10

3
- 

0.25 x 10
3
 CFU/ml with RPMI 1640 medium. Reference 

panel plates were inoculated with 100 µL of yeast ino-

culum and incubated
 
at 37°C (Figure 1).  

 

 
Fig. 1. Panel plates for CLSI reference broth microdilution 

method 

 

An initial visual reading was made after 24 h of incu-

bation period, with the lowest concentration inhibiting 

visible growth being recorded as the MIC value for the 

tested antifungal agent. Following 48 hours of incuba-

tion, the panels were analyzed and MIC was determi-

ned visualy. MIC for fluconazole was determined as the 

lowest concentration resulting in 50% decrease in tur-

bidity in comparison with the control growth. Suscep-

tibility testing with the VITEK-2 system was perfor-

med according to the manufacturer's instructions. The 

standardized suspension was placed in a VITEK-2 ca-

ssette along with a sterile polystyrene test tube and an 

AST-YS01 VITEK-2 card containing 2-fold serial diluti-

ons of fluconazole (range, 1-64 µg/ml). Following loading 

of the cassette, dilution of the fungal suspensions and 

card filling were automatically performed by the VITEK-

2 system (Figure 2). Quality control strains were 

included in each working session.  

 

 
 

 
Fig. 2. VITEK-2 automated system and AST-YS01 VITEK-2 

card 

 

Analysis of results  

 

In accordance with the M27-A2 document, the results 

from the
 
48 hours reading were used. Results were ana-

lyzed on the basis of the interpretive breakpoints for flu-

conazole (sensitive (S) ≤8 µg/ml; susceptible dose-depen-

dent (S-DD) 16-32 µg/ml; resistant (R) ≥64 µg/ml)
 
[11,16]. 

The reproducibility of the results obtained by the refe-

rence and VITEK-2 methods was calculated to deter-

mine the percentages of essential agreement between 

MIC values. The MIC values were considered to be in 

essential agreement between the two methods when 

they were within ±2 2-fold dilutions. Total agreement 

was assigned where both methods classified the suscep-

tibilities
 
of the isolates within the same interpretive ca-

tegories (S, S-DD or R). Discrepancies between methods 

were considered very major if an isolate classified as R
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by the reference method was categorized as S by the
 

commercial method. Discrepancies were considered ma-

jor if an isolate classified as S by the reference
 
method 

was classified as R by the commercial technique. Minor 

discrepancies were considered to have occurred when 

a susceptible
 
isolate was classified as intermediate or 

susceptible-dose dependent (S-DD), when a resistant 

fungus was grouped with intermediate
 
or S-DD isola-

tes, when intermediate or S-DD strains were conside-

red
 
susceptible, or when intermediate or S-DD isolates 

were classified
 
as resistant organisms. Regarding the ove-

rall agreement between the VITEK-2 system
 
and the 

reference procedure, it should be noted that very major 

discrepancies were uncommon.  

 

Results 

 

Species distribution of all previosly examined 150 iso-

lates of Candida species in our study was as follow: C. 

albicans (N=60), C. glabrata (N=23), C. tropicalis (N=22), 

C. parapsilosis (N=16), C. krusei (N=7), C. kefyr (N= 

7), C. lusitaniae (N=5), C. guilliermondii (N=5), C. Dub-

liniensis (N=4) and C.rugosa (N=1) (Table 1). 

 
Table 1. Species distribution of different isolates of 

Candida species  

Species No of isolates % 

C.albicans 60 40 

Non-albicans Candida spp.   90 60 

C.glabrata 23 15.32 

C.tropicalis 22 14.67 

C.parapsilosis 16 10.67 

C.krusei 7 4.67 

C.kefyr 7 4.67 

C.lusitaniae 5 3.33 

C.guilliermondii 5 3.33 

C.dubliniensis 4 2.67 

C.rugosa 1 0.67 

Total 150 100 

 

Of the total of 150 isolates of Candida species (60 strains 

of C. albicans and 90 strains of non-C. albicans speci-

es) investigated with the VITEK-2 system, 88.7% (133/ 

150) isolates were susceptible to fluconazole, with most 

of the strains being inhibited with MIC in the range 

≤0.125-2.0 µg/ml, although strains with higher MICs 

(>32.0 µg/ml) were also registered. Six of the 150 iso-

lates (4%) were suseptible dose-dependent, and resis-

tance to fluconazole was registered in 7.3% (11/150) of 

isolates. The range of MICs of fluconazole against diffe-

rent isolates of all examined Candida species with VITEK-

2 method is shown in table 2.  

Table 3 shows the MICs of fluconazole against 50 previ 

ously selected Candida species, determined with automa-

ted VITEK-2 method and CLSI reference method. The 

 

 

 
Table 2. Distribution of MICs of fluconazole in different 

Candida spp. with automated VITEK-2 method 

Species (No=150) 
MIC (µg/ml) 

min. – max. 

C.albicans (60) ≤0.125 – >32.0 

Non-albicans Candida spp. (90) ≤1.0 – >32.0 

     C.parapsilosis (16) ≤1.0 – 2.0 

     C.guilliermondii (5) 2.0 – 8.0 

     C.glabrata (23) ≤.1.0 – >32.0 

     C.krusei (7) 16.0 – >32.0 

     C.dubliniensis (4) ≤.1.0 

     C.kefyr (7) ≤.1.0 – 2.0 

     C.tropicalis (22) ≤.1.0 – 8.0 

     C.lusitaniae (5) ≤.1.0 – >32.0 

     C.rugosa (1) 8.0 

 

Fifty isolates of Candida species were additionally se-

lected from the total of the previously examined 150 iso-

lates according to their origin and susceptibility profi-

le. MICs of fluconazole against the selected 50 isolates of 

Candida species with the automated VITEK-2 method 

were distributed in the range ≤1.0->32.0 µg/ml. In more 

than half of the isolates, 26(52%), MICs of 1.0 or lower 

MICs were registered (Figure 3). 
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Fig. 3. Frequency of fluconazole MICs against Candida species 

with automated VITEK-2 method 

 

difference in MICs between C.albicans and non-albi-

cans Candida species with the automated VITEK-2 met-

hod was statistically significant, for level of significan-

ce p<0.05. This difference is a result of a significantly 

higher number of isolates from the group of non-albi-

cans Candida species, for which higher MICs of fluco-

nazole for inhibition of their growth are necessery. 

Picture 4 shows the MICs of fluconazole against Can-

dida spp., determined with the reference CLSI broth mic-

rodilution method. The range of MICs of fluconazole was 

between 0.25 and ≥64.0 µg/ml. MIC=0.5 µg/ml was the 

most frequent MIC which was proved to inhibit most 

of the isolates of Candida species 21(42%) with the CLSI 

reference method (Picture 4). 

The yeasts from the non-albicans Candida group were 

inhibited in their growth with significantly higher MICs 

of fluconazole in comparison to strains of C. albicans 

(p<0.01) (Table 3). 
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Тable 3. Distribution of MICs of fluconazole in selected strains of Candida spp. with 

CLSI reference method and automated VITEK-2 method  

AFST method VITEK-2 CLSI 

Species (No=50) 
MIC (µg/ml) 

min – max 

MIC (µg/ml) 

min – max 

C.albicans (20) ≤ 1.0 – > 32.0 0.5 – ≥ 64.0 

Non-albicans Candida (30) 2.0 – > 32.0 0.25 – 64.0 
    C.parapsilosis (9) ≤ 1.0 – 2.0 0.25 – 2.0 

    C.guilliermondii (2) 2.0 –  8.0 4.0 – 16.0 

    C.glabrata (3) > 8 – > 32.0 16 – 64 

    C.krusei (4) > 32.0 64.0 

    C.dubliniensis (2) ≤ 1.0 0.25 

    C.kefyr (1) 2.0 2.0 

    C.tropicalis (6) ≤ 1.0 – > 8 0.5 – 16.0 

    C.lusitaniae (2) 1.0 – > 32.0 0.5 – 64.0 

    C.rugosa (1) 8.0 16.0 

 Mann -Whitney   U=176.5    

Z= -2.44  p=0.014 

Mann-Whitney  U=159.0    

Z=-2.78  p=0.0054      
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Fig. 4. Frequency of MIC of fluconazole in Candida species 

with CLSI reference method 

 

Discussion 
 

The treatment of systemic fungal infections has under-

gone many changes in the past few years as new anti-

fungal agents have
 
been introduced. Therefore, it should 

be clear that identification of fungal
 
isolates to species le-

vel and antifungal susceptibility testing are increasing-

gly important, especially for critically ill patients and iso-

lates from primarily sterile specimens [9]. The emergen-

ce of resistant strains to antifungal agents worldwide has 

led to variations in the treatment guidelines between diffe-

rent
 
countries [10]. Also the knowledge of the MIC va-

lues
 
of various antifungal agents for every isolate can 

be significant in the management of a particular case of 

fungal infection, especially in immunocompromised pati-

ents. The primary aim of this study was to investigate the 

reliability of the new AST-YS01 VITEK-2 cards in de-

termination of MICs of fungal isolates to fluconazole and 

to compare with those obtained by the reference CLSI 

(M27-A2) broth microdilution method. MIC values 

for Candida isolates were obtained after 14 to 18h of in-

cubation, with
 
an average time of reading of 15 hours, as 

shown in the studies of Pfaller et al. [16,17]. The suscep-

tibility profile of all examined isolates to fluconazole was 

similar to susceptibility profile of Candida species in ot-

her European and US studies [15-20]. Results of our stu-

dy have shown relatively high efficacy of fluconazole 

against many isolates of Candida species, especially aga-

inst isolates of C. parapsilosis (100%), C. albicans (96.7%) 

and C. tropicalis (91%). Decreased susceptibility to flu-

conazole was registered in isolates of C. glabrata, C. gui-

lliermondii and C. kefyr. Since C. krusei is inherently 

resistant to fluconazole, their MICs should not be 

interpreted according to the breakpoint values 

established by CLSI. In 2 isolates of C. tropicalis 

higher MIC values were recorded (S-DD strains), and 

simmilar data were obtained in the study of Pfaller et 

al., where C. Tropicalis had shown intermediate sus-

ceptibility to fluconazole [21]. The MICs of the two 

quality control strains were within the range of 

expected values [11] and showed reproducibility
 
by 

both methods. Small discrepancies in MICs to 

fluconazole of examined isolates with VITEK-2 method 

in comparison with the CLSI reference method were 

noticed. When discrepancies were noticed (in 10 

isolates), MICs of fluconazole with the reference 

method were 1 dilution higher in comparison with the 

VITEK-2 method for 2 isolates of C. Guilliermondii, 

C. glabrata, C. tropicalis, 1 isolate of C lusitaniae and 

C. rugosa, and with 1 dilution lower in comparison 

with the VITEK-2 method for 1 isolate each of C. 

dubliniensis and C. parapsilosis. Overall, lower MIC va-

lues were obtained with VITEK-2 cards than
 
by the 

CLSI method at 48 h. Although in our study small dis-

crepancies in MIC were detected, the overall agree-

ment between CLSI reference and VITEK-2 system was 

100% for all clinically relevant species studied, becau-

se all results were in the same susceptibility category. 

Sometimes, there is a possibility to obtain discordant 

data for C.krusei, and these may be avoided with use of 

the
 
VITEK-2 expert software, which takes into account 
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the innate resistance of this species and corrects the low 

MIC results
 
for fluconazole accordingly. The results ob-

tained with this fully automated system
 
generally co-

rrelated very well with those of the CLSI reference met-

hod.
 
The VITEK-2 system has the advantage of being a 

fully automated methodology that determines the yeast 

growth spectrophotometrically and allows both identi-

fication and MIC determination of yeasts simultaneous-

ly. Moreover, the spectrophotometric reading of results 

eliminates
 
the subjectivity of the visual MIC determi-

nation that is required in other methods for susceptibi-

lity testing. This method is easy to perform, and no com-

plex handling in the laboratory is necessery. It has the
 
 

advantage of being more rapid than and an easier alter-

native
 
to the reference procedure developed by CLSI. 

The yeast susceptibility test, coupled with the rapid and 

accurate yeast identification capabilities already available 

on the VITEK-2 system, would allow clinical laborato-

ries to perform both yeast identification and antifungal 

susceptibility testing using a fully automated and com-

pletely standardized format.  

 

Conclusion 

 
Comparison of data for antifungal susceptibility tes-

ting of clinically relevant Candida species to flucona-

zole obtained with the automated VITEK-2 method and 

CLSI reference method showed overall agreement of 100% 

for all clinically relevant species studied, because all re-

sults were in the same susceptibility category. VITEK-

2 system is the first commercially available system with 

automated approach, which provides optimal standard-

disation of all steps during susceptibility testing of ye-

asts to antifungal agents. In conclusion, the VITEK-2 

system is a reliable and practical technique to determi-

ne antifungal susceptibility testing of relevant yeasts,
 
and 

it can be clinically useful for determination of suscep-

tibility profile of Candida spp. The introduction of VITEK-

2 system in microbiology laboratories is an important 

step toward optimisation of antifungal treatment of di-

fferent forms of candidiasis in our patients.  
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Apstrakt  
 
Voved. Anti-cyclic citrullinate peptide (anti-CCP) 
antitelata vo poslednite godini se koristat ka-
ko visoko specifi~ni i senzitivni markeri vo 
dijagnostikata na revmatoidniot artritis (RA). 
Cel na studijata be{e da ja odredime senzitiv-
nosta i specifi~nosta na anti-CCP antitela-
ta i IgM-revmatoidniot faktor (RF) kaj paci-
enti so RA i nivnata asocijacija so aktivnosta 
na bolesta i prisutnite zglobni erozii. 
Metodi. Retrospektivno bea analizirani 60 pa-
cienti so RA i 40 pacienti koi nemaat RA (so 
drugo revmatoidno zaboluvawe), a se javile na 
Klinikata za revmatologija vo Skopje poradi 
zglobna bolka vo prvite 6 meseci od 2009 godi-
na. Ispituvani bea slednite parametri: vozrast, 
pol, dol`ina na bolesta, utrinska vko~anetost, 
familijarna istorija, sedimentacija, hemato-
krit, broj na leukociti, trombociti, CRP, IgM 
RF, anti-CCP, DAS 28 i zglobni erozii.  
Rezultati. Senzitivnosta i specifi~nosta na an-
ti-CCP antitelata za dijagnoza na RA, bazira-
na na kriteriumite na Amerikanskata revmato-
lo{ka asocijacija be{e 66,7% i 95%, soodvet-
no. Istite za IgM RF bea 71,2% i 82,5%, sood-
vetno. Ne postoe{e signifikantna razlika pome-
|u anti-CCP(+) i anti-CCP(-), kako i RF(+) i 
RF(-)pacienti so RA za ispituvanite paramet-
ri. Postoe{e signifikantna korelacija pome|u 
anti-CCP antitelata i IgM -RF (r=0,51, p<0,001) 
kaj pacientite so RA. 
Zaklu~ok. Anti-CCP antitelata vo sporedba so 
RF se pospecifi~ni za dijagnoza na RA i niv-
noto odreduvawe mo`e da bide korisno za sero-
lo{kata dijagnoza na RA. Ne postoi razlika vo 
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aktivnosta na bolesta pome|u anti-CCP(+) i an-
ti-CCP(-) i/ili RF(+) i RF(-) pacienti so RA. 
 
Klu~ni zborovi: revmatoiden artritis, anti-
CCP antitela, revmatoiden faktor, aktiv-
nost na bolest, zglobni erozii 
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Abstract 

 

Introduction. In recent years, anti-cyclic citrullinated 
peptide (anti-CCP) antibodies have been used as highly 
specific and sensitive markers in diagnosis of rheuma-

toid arthritis (RA). The aim ot he study was to determi-

ne sensitivity and specificity of anti-CCP antibodies and 
IgM rheumatoid factor in patients with RA and their 
association with serological markers of disease activity. 
Methods. We retrospectively analyzed 60 patients with 
RA and 40 without RA (with other rheumatoid disease) 
who had attended the Rheumatology Clinic because of 
joint pain in the first six months of 2009. The following 
parameters were studied: age, sex, disease duration, mor-

ning stiffness, familiar history, erythrocyte sedimenta-

tion rate, haematocrit, number of leucocytes and trom-

bocytes, CRP, IgM RF, anti-CCP, DAS (disease activity 
score) 28, and joint erosion. 
Results. Sensitivity and specificity of anti-CCP antibodi-

es for rheumatoid arthritis diagnosis, based on Ameri-

can Rheumatoid Association were 66.7% and 95%, res-

pectively. Sensitivity and specificity for IgM RF were 
71.2% and 82.5%, respectively. There was no signifi-

cant difference between anti-CCP(+) and anti-CCP(-) 
as well as between RF(+) and RF(-) groups for the ana-

lyzed parameters. There was a significant correlation bet-

ween anti-CCP and IgM RF (r=0.51, p<0.001) in pati-

ents with RA.  
Conclusion. Anti-CCP antibodies are more specific than 
IgM RF for diagnosing RA, and may be useful in sero-

logic diagnosis of RA. There was no difference in dise-

ase activity between anti-CCP(+) and anti-CCP(-) and/ 
or RF(+) and RF(-) patients with RA.  
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Voved 

 
Revmatoidniot artritis (RA) e ~esto avtoimu-
no zaboluvawe od koe zaboluva okolu 1% od svet-
skata populacija. RA predizvikuva hroni~en si-
novitis, bolka, zglobna destrukcija, funkcio-
nalna nestabilnost, no i zgolemena komorbid-
nost i mortalitet [1]. 
Okolu edna tretina od pacientite so perzis-
tenten artritis ne gi zadovoluvaat klasifika-
ciskite kriteriumite za RA, {to ja ote`nuva di-
jagnozata vo ranite stadiumi na bolesta. Pora-
di golemata varijabilnost i nepredvidliviot 
kurs na bolesta, momentalnite terapiski stra-
tegii diktiraat agresivna terapija u{te vo ra-
niot po~etok na bolesta. Zatoa, za po~etok se 
potrebni dijagnosti~ki testovi so visoka spe-
cifi~nost i optimalna terapija [2]. Serolo{-
kata poddr{ka na dijagnozata za RA, glavno se 
bazira na prisustvoto na revmatoiden faktor 
(RF) [3]. Osven za postavuvawe na dijagnoza toj 
se koristi i kako marker za aktivnosta na bo-
lesta [4]. RF ima prose~na senzitivnost, no nis-
ka specifi~nost bidej}i e prisuten i kaj drugi 
revmatski bolesti, infekcii, no i kaj zdravata 
vozrasna populacija. Vo poslednite godini anti-
cyclic citrullinate peptide (anti-CCP) antitelata se 
poka`aa kako nade`ni vo ranoto dijagnostici-
rawe na RA. Nivnata senzitivnost kaj razli~-
ni populacii se dvi`i pome|u 64% i 74%, a spe-
cifi~nosta me|u 90% i 99% [2].   
Aktivnosta i prognozata na RA zavisat od po-
ve}e faktori: pol, vozrast, profesija, dol`ina 
na bolesta, broj na zaboleni zglobovi, reaktan-
ti na akutna faza, rana pojava na zglobni ero-
zii, genotip i vonzglobni manifestacii. Pri-
toa, {iroko se upotrebuvaat i eroziite na {a-
ki zabele`ani pri rendgenografija. No, potreb-
no e da se identifikuvaat markeri koi ja pred-
viduvaat agresivnosta na RA i pred pojavata na 
eroziite [5]. Vo literaturata e opi{ana korela-
cija na RF i anti-CCP so zglobnata destrukcija [6].  
Sposobnosta za identifikuvawe na pacientite 
koi }e imaat progresivna bolest e neophodna po-
radi pridobivkite {to tie mo`at da gi imaat 
od raniot tretman. Ovaa studija retrospektiv-
no ja istra`uva senzitivnosta i specifi~nosta 
na RF i anti-CCP kaj RA i nivnata povrzanost 
so aktivnosta na bolesta i rendgenolo{kiot naod. 
 
 

Materijal i metodi  
 
Pacienti 

 
Retrospektivno bea analizirani 100 pacienti 
koi poradi zglobna bolka se javile na Klinikata 
za revmatologija vo Skopje vo periodot od janu-
ari 2009 do juli 2009 godina. Spored dijagnoza-
ta zasnovana na kriteriumite na Amerikanska-
ta revmatolo{ka asocijacija od 1987 godina, pa-
cientite bea podeleni vo dve grupi: so dijag-
nosticiran RA (RA pacienti)-vkupno 60 paci-
enti i so druga revmatska bolest (ne-RA pacien-
ti)-vkupno 40 pacienti. Poslednata grupa ja so-
~inuvaa pacienti so: artroza (21), ankilozanten 
spondilitis (2), reaktiven artritis (4), sistem-
ski eritemski lupus (3), skleroderma (3), sis-
temski vaskulitis (2), fibromijalgija (3) i mi-
ozitis (2). Analizirani bea slednite parametri: 
vozrast, pol, dol`ina na bolesta, utrinska vko-
~anetost, familijarna istorija, sedimentacija, 
hematokrit, broj na leukociti, trombociti, CRP, 
IgM RF, anti-CCP, DAS 28 i zglobni erozii.  
 

Laboratoriski analizi  
 
Sedimentacijata be{e odreduvana spored stan-
dardnata Westergren metoda. CRP i IgM RF bea tes-
tirani so standarden metod koristej}i lateks- 
aglutinacija. CRP se smeta{e za pozitiven ako 
be{e >6,0 mg/l, a IgM RF >12 IE/ml. Za anti-CCP 
be{e koristen metodot ELISA, rabotena so kom-
pletite Imtec-CCP-antibody od firmata Human (Ber-

lin, Germany) i istite se smetaa za pozitivni do-
kolku titarot e >25 IE/ml. 
DAS (skor na aktivnosta na bolesta) 28 go od-
reduvavme so DAS 28 calculator so tri varijabli 
spored Alfons and Michiel. Zglobnite erozii se re-
gistriraa na rendgenografija na dvete {aki. 
Pacientite bea analizirani po nivna podelba 
spored prisustvo ili otsustvo na RF i anti-CCP. 
Analiza na RF(+) i RF(-) i oddelno analiza na 
anti-CCP(+) i anti-CCP(-). 
 

Statisti~ka analiza 

 
Podatocite bea obraboteni so programata Statis-

tica za Windows, verzija 5,0. Senzitivnosta i spe-
cifi~nosta be{e presmetana za RF i za anti-CCP. 
Za sporedba na klini~kite karakteristiki po-
me|u RA grupite: RF(+) i RF(-), anti-CCP(+) 
i anti-CCP(-) be{e koristen Studentov t-test 
za nezavisni primeroci, dodeka χ2 be{e koris-
ten za kvalitativnite varijabli. Za utvrduvawe 
na povrzanosta pome|u RF i anti-CCP so para-
metrite za aktivnost na bolesta be{e koriste- 
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na korelacijata za rangirawe spored Spearman. Vrednost na p<0,05 e zemena za statisti~ki zna~ajna.
  

Tabela 1. Demografski, klini~ki i laboratoriski naodi na analiziranite 
pacienti 

varijabli RA pacienti ne-RA pacienti p 

vozrast (medijana±SD) 57,2±10,7 godini 56,6±12,8 NS 

dol`ina na bolest (medijana) 54 meseci 36 meseci NS 

ma`i:`eni 1:7,4 1:5 NS 

utrinska vko~anetost 33/42 (78,6%) 14/18 (77,8%) NS 

RF pozitiven 42/59 (71,2%) 7/40 (17,5%) <0,01 

anti-CCP pozitiven 32/48 (66,6%) 6/40 (15%) <0,01 

sedimentacija (prosek±SD) 57,8±31,3 40,2±27,4 <0,05 

hematokrit (prosek±SD) 0,36±0,04 0,36±0,05 NS 

leukociti (prosek±SD) 8,06±3,2 7,9±3,4 NS 

trombociti (prosek±SD) 287,3±95,6 296,3±96,7 NS 

CRP 40/60 (66,7%) 16/40 (40%) NS 

NS-ne signifikantno 

 
Rezultati 

 
Demografskite, klini~kite i laboratoriski-
te naodi na pacientite vklu~eni vo studijata 
se prika`ani vo tabela 1. 
Samo kaj 48 pacienti od RA-grupata postoe{e po-
datok za anti-CCP antitela. Taka, anti-CCP 
antitelata bea pozitivni kaj 32 pacienti (66,6%), 
dodeka kaj 16 pacienti bea negativni. Kaj ne-RA 
grupata anti-CCP bea pozitivni samo kaj 2 pa-
cienti (5%). ^etirieset i dvajca pacienti od 60 
pacienti (70%) so RA imaa pozitiven RF, a 18 
(30%) bea seronegativni. Kaj ne-RA grupata RF 

be{e pozitiven kaj 7 (17,5%) od 40 pacienti. Stu-
dijata otkri senzitivnost od 66,7% i speci-
fi~nost od 95% za anti-CCP. Istite za RF iz-
nesuvaa 71,2% i 82,5%, soodvetno. 
Analizata na ispituvanite parametri pome|u an-
ti-CCP(+) i anti-CCP(-)-grupite, kako i RF(+) 
i RF(-)-grupite so RA ne poka`aa statisti~ki 
zna~ajna razlika (p>0,05) (Tabela 2). Ne postoe-
{e statisti~ki zna~ajna razlika nitu vo zasta-
penosta na zglobnite erozii. Edinstveno pacien-
tite od anti-CCP(-) grupata so RA po~esto imaa 
pozitivna familijarna anamneza. 

 
Tabela 2. Komparacija na klini~kite karakteristiki spored prisustvoto na anti-CCP i RF 
kaj RA-grupata 

varijabli RF(+) RF(-) p RF anti-CCP(+) anti-CCP (-) pa-CCP 

vozrast 56,4±10,5 59,3±11,4 NS 53,79,5 61,2±10,8 <0,05 

dol` na bolest 36(2-180) 60(1-360) NS 24(1-360) 72(2-240) NS 

fam. istorija 16,7% 36,8% NS 9,3% 39,2% <0,05 

utro vko~anetost 80,9% 77,7% NS 81,25% 75% NS 

sedimentacija 56,4±30,9 60,2±33,7 NS 53,9±33,6 62±28,6 NS 

hematokrit 0,37±0,04 0,36±0,04 NS 0,36±0,03 0,37±0,05 NS 

leukociti 8,2±3,7 7,4±1,9 NS 8,0±3,2 7,8±3,4 NS 

trombociti 295,4±103 164,5±74 NS 293,4±98,8 281,3±93,7 NS 

CRP 51,2±51,5 37,6±36,5 NS 45,1±46,9 44,7±33,8 NS 

RF - - - 90,6% 46,4% <0,05 

anti-CCP 70,7% 16,6% <0,05 - - - 
zglobni erozii 52,4% 55,5% NS 56,2% 50% NS 

DAS 28 6,55 6,57 NS 6,51 6,57 NS 

 
Korelacijata na RF ili anti-CCP so serolo{-
kite parametri za aktivnosta na bolesta (sedi-
mentacija, CRP, DAS 28) ne se poka`aa kako sta-
tisti~ki zna~ajni. Signifikantna korelacija pos-
toe{e pome|u RF i anti-CCP (r=0,5, p<0,001) 
(Tabela 3, Slika 1). 
 
Diskusija 
 

Otkrivme senzitivnost na anti-CCP blizu do 

onaa na IgM -RF, no so mnogu pogolema specifi~-
nost. Bissaro et al. [7] otkril 41% senzitivnost i  
 

Tabela 3. Korelacija pome|u RF i anti-CCP so 
ostanatite parametri za aktivnost na bolesta 

 RF anti-CCP 

sedimentacija p=0,99 p=0,27 

CRP p=0,33 p=0,83 

DAS 28 p=0,47 p=0,8 

RF - r=0,5 p<0,001 

anti-CCP r=0,5 p<0,001 - 
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                                  Sl. 1. Korelacija pome|u anti-CCP i IgM RF 

 
97% specifi~nost vo dijagnosticiraweto na RA 
vo sporedba so pacienti so druga revmatska bo-
lest. Dijagnosti~kata specifi~nost na anti-CCP 
vo ovaa studija e sli~na na prethodni studii [7,8], 
no senzitivnosta e pogolema. Malata zastapenost 
na anti-CCP antitelata vo ne-RA grupata uka-
`uva deka poverojatno e deka pacientite so zglob-
na bolka i pozitivni anti-CCP imaat RA otkol-
ku nekoja druga revmatska bolest.  
Zastapenosta na anti-CCP pome|u seronegativ-
nite RA-bolni vo studijata e 16,6% {to e vo sog-
lasnost so naodot na Serdaroflu et al. [3] (14,3%). 
Spored ovoj procent, ne mo`e da se smeta deka 
anti-CCP antitelata se podobar dijagnosti~ki 
marker od RF vo dijagnozata na RA.  
Prethodni studii prona{le deka RF i anti-CCP 
antitelata se asocirani so zglobni erozii [9,10]. 
Ovaa studija ne go potvrdi istoto, {to e pak vo 
soglasnost so drugi studii [4,11]. Pri~inata, ve-
rojatno, e vo malata grupa na analizirani pa-
cienti. 
Kastbom et al. [12] poka`ale deka anti-CCP se 
dobar prediktor za aktivnosta na bolesta, duri 
podobar od RF. No, nie ne najdovme signifikan-
tna razlika vo ispituvanite parametri pome|u 
anti-CCP(+) i anti-CCP(-), kako i RF(+) i 
RF(-) grupite na pacienti. Ne najdovme kore-
lacija pome|u anti-CCP ili RF so serolo{ki-
te markeri na aktivnost na bolesta (sedimenta-
cija, CRP, DAS 28). Pronajdovme statisti~ki zna-
~ajna, umereno pozitivna, korelacija pome|u an-
ti-CCP i RF. Sepak DAS 28 be{e visok i vo 
dvete grupi {to verojatno se dol`i na toa {to 
site vklu~eni pacienti se javile vo tercierna 
zdravstvena ustanova.  
 
Zaklu~ok 

 
Anti-CCP antitelata vo sporedba so RF se po-
specifi~ni za dijagnoza na RA i nivnoto odre-
duvawe mo`e da bide korisno za serolo{kata 

dijagnoza na RA. Ne postoi razlika vo aktivnos-
ta na bolesta pome|u anti-CCP(+) i anti-CCP 
(-) i/ili RF(+) i RF(-) pacienti so RA. 
 
Konflikt na interesi. Ne e deklariran. 
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ANALIZA NA RADIOLO[KIOT NAOD NA FRAKTURITE NA DISTALNIOT KRAJ 
NA RADIUSOT  
 

ANALYSIS OF RADIOGRAPHIC OUTCOME OF DISTAL RADIUS FRACTURES  
 
Kasapinova Katerina i Kamiloski Viktor 
 
JZU Univerzitetska klinika po hirur{ki bolesti "Sv.Naum Ohridski" - Skopje, Republika 
Makedonija 
 
Apstrakt  
 
Voved. Nedovolno studii go ispituvaat soodno-
sot na rendgenografskiot naod pri onesposo-
benosta od perspektiva na pacientite. Celta 
na studijata e da se analizira korelacijata 
me|u radiolo{kite parametri na frakturite na 
distalniot radius so ishodot izrazen preku 
rezultatite od evaluacijata na ra~niot zglob od 
strana na pacientot, kako i so objektivnite 
parametri na funkcijata na ra~niot zglob 
(opseg na dvi`ewe i sila na stisok).   
Metodi. Spored dizajnot, ova e prospektivna ran-
domizirana studija na 64 pacienti so fraktura 
na distalniot kraj na radiusot. Za evaluacija 
na onesposobenosta e koristen pra{alnikot 
"Procena na ra~niot zglob od strana na pacien-
tot" (PRWE). Za radiografska procena se mere-
ni radijalnata dol`ina, radijalniot agol i dor-
zalniot agol, a potoa se boduvani po metodot na 
Lidstrom modificiran od Sarmiento. Objektiv-
nite klini~ki parametri ocenuvani vo ova stu-
dija se silata na stisok i opsegot na dvi`ewa vo 
ra~niot zglob. Za da se istra`i me|usebnata po-
vrzanost na ovie tri merki na ishodot e koris-
tena Spearman-ovata korelacija na rangovi. 
Rezultati. Ne postoi statisti~ki zna~ajna kore-
lacija na radiolo{kiot ishod so bolkata i ones-
posobenosta spored PRWE, kako ni so silata na 
stisok i opsegot na dvi`ewa vo povredeniot ra-
~en zglob.  
Zaklu~ok. Zarasnuvaweto na frakturata i reha-
bilitiraweto na pacientot so zdobiena frak-
tura na distalniot radius ne smee da se sledi 
samo so rendgenografsko isleduvawe. Mora da 
se napravi i evaluacija na onesposobenosta na 
pacientot. 
 
Klu~ni zborovi: fraktura na distalniot radi-  
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Abstract  

 
Introduction. There are not enough studies that evalu-

ate the correlation between the radiological outcome and 

the disability rated by the patients. The aim of this stu-

dy was to analyze the correlation between radiological 

parameters of distal radius fractures and the results of 

the patient-rated outcome, as well as the objective para-

meters of the wrist function (range of motion and grip 

strength) 

Methods. This was a prospective randomized study of 

64 patients with a distal radius fracture. To evaluate the 

disability, Patient-rated wrist evaluation (PRWE) ques-

tionnaire was used. For radiographic assessment radial 

length, radial angle and dorsal angle were measured and 

graded according to Lidstrom method modified by Sar-

miento. The objective clinical parameters evaluated in this 

study were grip strength and range of movements. In or-

der to determine the association between these three out-

come parameters, a statistical correlation with Spear-

man’s rang correlation was performed. 

Results. The results of this study showed no signify-

cant correlation between the radiological outcome and 

the PRWE pain and disability, as well as the grip strength 

and the range of motion in the injured wrist. 

Conclusion. Post-fracture follow-up and rehabilitation 

in patients with distal radius fracture should not rely exc-

lusively on radiographic evaluation. Patient-rated evalua-

tion of the disability should be mandatory. 

 

Keywords: distal radius fracture, disability, dorsal angle, 

radial shortening 

______________________________________ 

 
Voved  
 
Rendgenografskite parametri (radijalna dol-
`ina, radijalen agol, dorzalen agol, ulnarna va-
rijansa) se naj~esto koristeni objektivni anatom-
ski parametri za procena na ishodot na fraktu-
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rite na distalniot radius (FDR). Tie voobi~aeno 
se baziraat na kvantitativni merewa na standar-
ni rendgenografii na ra~niot zglob vo dva prav-
ci. Mo`at da se izmerat vo sekoja faza od sle-
deweto na pacientite so FDR i oddelno da se ana-
liziraat, a potoa so nivna sporedba da se proce-
ni kako tie se menuvaat vo tekot na zarasnuvaweto. 
Gubeweto na radijalnata dol`ina po FDR e aso-
cirano so alteracija na transferot na silite niz 
ra~niot zglob, bolka vo distalniot radio-ulna-
ren zglob (DRUZ), ograni~ena rotacija i zgole-
men rizik za razvoj na radiokarpalna artroza 
[1]. Spored Pogue, sekoe radijalno skratuvawe 
pogolemo od 2mm predizvikuva zgolemuvawe na 
pritisokot i kontaktnata povr{ina na fossa lu-

natum [2]; kaj 2.5mm radijalno skratuvawe ima zgo-
lemeno ulnarno optovaruvawe od 20 na 40% [3];  
4.5 mm se pri~ina za bolka vo ra~niot zglob [4]; 
kaj pove}e od 6mm ima ulnarno zasegawe na trik-
vetrum [5]. Spored Camelot, prifatlivo e radijal-
no skratuvawe do 3mm [6], a spored Kelly kaj pos-
tari lica i do 5mm [7]. 
Pri dorzalna angulacija na distalniot radius, 
mediokarpalniot zglob kompenzira so fleksi-
ja {to mo`e da pri~inuva bolen sinovitis ili 
DISI nestabilnost na ra~jeto. Pri 10º dorzal-
na angulacija ima bolna supinacija, kaj 20º ima 
ograni~ena rotacija i nestabilnost na DRUJ 

[4] i redistribucija na silite od radiopalmar-
no kon dorzoulnarno [2]. Short opi{al pri 30º 
dorzalna angulacija zgolemeno ulnarno optova-
ruvawe i do 50% [8]. Spored McQueen [9] i Gliatis 

[10] dorzalniot agol e najvalidniot rendgenski 
prediktor na funkcionalniot ishod. 
Kaj radijalen agol od 15º  ima pomestuvawe na 
kontaktnata povr{ina od skafoidnata kon lunat-
nata fosa, a kaj 10º ima dramati~na promena vo 
distribucijata na silite [2].  
Vo slu~aj koga ne mo`e da se postigne anatom-
ska repozicija kaj frakturite na distalniot 
radius, bilo zaradi kompleksnosta na fraktu-
rata ili mo`nostite na hirurgot i raspolo`-
livata oprema, {to e ona {to e prifatlivo (t.e 
{to e zadovolitelna repozicija)? Spored Fernan-

dez, najniskite vrednosti na radiografskite pa-
rametri koi ne predizvikuvaat simptomatski ma-
lunion se: dorzalen agol ne-pogolem od 10º, ra-
dijalno skratuvawe ne-pogolemo od 2mm, radijalen 
agol ne-pomal od 15º, kongruenten sigmoiden za-
sek, intraartikularen step-off ne-pogolem od 1-2 
mm, otsustvo na karpalna subluksacija [11].  
Poslednata dekada vnimanieto pri ispituvawe-
to na ishodot na FDR e naso~eno kon procena na 
onesposobenosta na pacientite i kvalitetot na 
`ivotot procenet od perspektiva na pacientot 
preku soodvetni pra{alnici. Prethodno objavu-

vanite studii go ispituvale soodnosot na rendge-
nografkiot ishod so objektivniot ishod (sila na 
stisok, opseg na dvi`ewa, spretnost) i objavile 
postoewe na nivna korelacija. No, nema dovol-
no studii koi go ispituvaat soodnosot na rend-
genografskiot ishod so onesposobenosta od per-
spektiva na pacientite. Ispituvaweto na ovoj 
soodnos treba da ovozmo`i da se dadat novi kri-
teriumi za toa {to e zadovolitelna repozicija 
na FDR. 
Celi na ova studija se: 
• Da se istra`i povrzanosta na radiolo{ki-

te parametri na frakturata na distalniot ra-
dius (radijalna dol`ina, radijalen agol i 
palmaren agol) so ishodot izrazen so rezulta-
tite od evaluacijata na ra~niot zglob od stra-
na na pacientot. 

• Da se analizira korelacijata me|u ishodot 
na frakturite na distalniot radius izra-
zen so radiolo{kite parametri na distal-
niot radius so objektivnite parametri na fun-
kcijata na ra~niot zglob (opseg na dvi`ewe 
i sila na stisok).  

 
Materijal i metodi 
 
1. Pacienti 
 
Ovaa klini~ka studija spored dizajnot e pros-
pektivna randomizirana studija na 64 pacien-
ti so zdobiena fraktura na distalniot kraj na ra-
diusot. Kriterium za vklu~uvawe e akutna frak-
tura na distalniot radius kaj pacienti na vozrast 
nad 16 godini, nezavisno od vidot na primeneti-
ot tretman. Kriteriumi za isklu~uvawe se: frak-
turi kaj pacienti so nedovr{ena fuzija na epi-
fizite, dodatna povreda vo predel na ra~niot 
zglob, otvoreni frakturi, bilateralna fraktura, 
povtoreni povredi vo predel na ra~niot zglob. 
Pacientite se isleduvani vo tri navrati: prv 
pat na 7-14 dena od povredata (baseline); vtor pat 
na tri meseci od povredata; i tret pat na {est me-
seci od povredata.  
 
2. Instrumenti za procena na ishodot 
 
1. Procena na onesposobenosta  
 
Za procena na onesposobenosta e koristen pra-
{alnikot Patient-rated wrist evaluation-PRWE (Pro-
cenka na ra~niot zglob od strana na pacientot) 
[12] koj e sostaven od 15 pra{awa vo dve celi-
ni: BOLKA (5) i FUNKCIJA koja pak od svoja 
strana e sostavena od dve potskali: specifi~ni 
(6 pra{awa) i voobi~aeni aktivnosti (4 pra{a-
wa). Vo sekoe pra{awe pacientot ja bodira svo-
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jata te{kotija vo izminatata sedmica na skala 
od 11 to~ki (0-10). Vkupniot rezultat mo`e da 
bide od 0 do 100, pri {to povisokite bodovi oz-
na~uvaat pogolema bolka i onesposobenost [12]. 
Za rezultatot za sekoe pra{awe, za sekoja od tri-
te potskali oddelno, kako i za vkupniot rezul-
tat postoi i deskriptivna gradacija i toa: (0) ne-
ma; (1-2)  minimalna; (3-4) blaga; (5-6) sredna; (7-
8) te{ka i (9-10) mnogu te{ka bolka ili onespo-
sobenost. 

2. Radiografska procena 
 
Koristeni se standardni radiografii na ra~-
niot zglob vo dva pravci, vedna{ po povredata, 
na 7-14 dena od povredata (baseline), na tretiot i 
na {estiot mesec po povredata, kako i vo eden 
navrat na zdraviot ra~en zglob. Se merat sled-
nite parametri: radijalna dol`ina 

     

 
                    -radijalen agol-                                 -radijalna dol`ina-                          -dorzalen agol- 

 
Sl. 1. Merewe na radiografskite parametri 

 
(mm) i radijalen agol (stepeni) na anteropos-
teriornata slika, kako i dorzalen agol (stepe-
ni) na profilnata slika (Slika 1). 
Rezultatite od merewata na radiografiite se 
boduvaat i se ocenuvaat spored bodovniot sistem 
Stewart so koj se dobiva ocenka odli~en (0), dobar 
(1-3), zadovolitelen (4-6) ili lo{ (7-12) [13]. 
Tipot na frakturata se odreduva spored AO kla-
sifikacijata za frakturite na dolgite koski [14], 
i toa po grupi kako tip A, B ili C. 
 
3.   Ispituvawe na fizi~kite 
karakteristiki na ra~niot zglob  
 
Objektivni klini~ki parametri koi se isledu-
vani se: 
 
a. Sila na stisok  
 
So pomo{ na ra~en dinamometar, se meri bila-
teralno, na sekoja strana po tri merewa od koi se 
izveduva prose~na vrednost (spored standardizi-
rana procedura-Mathiowetz [15]). Silata na stiso-
kot se izrazuva kako procent na vrednosta na za-
segnatata strana od zdravata strana (korigirano 
so faktorot 1,07 za nedominantna strana). 
 
b. Opseg na dvi`ewa vo ra~niot zglob  
 
Se ispituvaat dorzalna ekstenzija i palmarna 
fleksija, pronacija i supinacija, radijalna i ul-
narna devijacija. Se merat aktivni dvi`ewa so 

goniometar. Sposobnosta za izveduvawe na dvi`e-
wata se boduva na skala so maksimalni 30 boda [16]. 
 
3. Statisti~ka analiza 
 
Dobienite podatoci statisti~ki se obrabote-
ni so SPSS Statistics 18 (2009) for Windows od SPSS 

Inc. Koristeni se slednite postapki [17]: ana-
liza na strukturata na statisti~kite serii (sred-
na vrednost, standardna devijacija,  minimalni  i 
maksimalni vrednosti); statisti~ka korelaci-
ja za deskripcija na asocijacijata na paramet-
rite so Spearman-ovata korelacija na rangovi. 
Za statisti~ki zna~aen  se smeta r<0,05. 
 
Rezultati 
 
Karakteristikite na ispituvanata grupa od 64 
pacienti zbirno se prika`ani vo Tabela 1. 
 
1. Rezultati od PRWE -pra{alnikot 
 
Vo Tabela 2 se dadeni prose~nite ocenki so stan-
dardnata devijacija za celata ispituvana grupa 
za sekoe oddelno pra{awe od PRWE-pra{alni-
kot, kako i za sekoja od trite potskali i za vkup-
niot rezultat. 
Vkupniot rezultat od PRWE-pra{alnikot se 
menuva od prose~na te{ka bolka i onesposobe-
nost na po~etokot (prose~no bodovi 64.5), preku 
blaga na tretiot mesec (24.9), do minimalna bol-
ka i onesposobenost po 6 meseci (10.2) (Tabela 2). 
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Tabela 1. Karakteristiki na ispituvanata grupa od 64 pacienti so 
fraktura na distalniot kraj na radiusot 
Karakteristiki na ispituvanata grupa 
Vozrast prosek  55.5 godini, (opseg 17-80),  СД 14.54 
Pol `eni   43 (67.2%)   ma`i   21 (32.8%) 
Povredena strana desna  27 (42.2%)    leva    37 (57.8%) 

desna  63 (98.4%)    leva      1 (1.6%) 
dominantna povredena        26 (40.6%) Dominantna strana 
nedominantna povredena  38 (59.4%) 
1. pad na ramno                 47 (73.4%) 
2. pad od visina                15 (23.4%) 
3. udar                                    1 (1.6%) 
4. prigme~uvawe                1 (1.6%) 

Mehanizam na povreda 

5.prekumerno istegawe  0 (0%) 
ekstraartikularna            A - 27 (42.2%) 
delumno artikularna        B - 2 (3.1%) 

Tip na fraktura  
(AO klasifikacija) 

kompletno artikularna  C - 35 (54.7%) 
1. imobilizacija                       14 (21.9%) 
2. zatvor.repozic. + imobilizacija     33 (51.6%) 
3. zatv.repoz.+nadv.fiks. + K-igli        9 (14%) 
4. zatvr.repoz.+K-igli + imobiliz.       2(3.1%) 
5. otvor.repoz.+vnatr.fiks.so plo~ka  4 (6.2%) 

Intervencija 

6. otv.rep.+nadv.fiks. + vnatr.fiks.     2 (3.1%) 
Fizikalna terapija da   42 (65.6%)    ne   22 ( 34.4%) 
SD = standardna devijacija 

 
Tabela 2. Prose~en rezultat so standardna devijacija za trite potskali i 
vkupen rezultat od PRWE od trite vremenski periodi 
 Baseline 3 meseci 6 meseci 
Pra{awe ПРОСЕК СД ПРОСЕК СД ПРОСЕК СД 
Bolka (50) 20.8 7.59 10.5 6.14 6.5 5.58 
Specifi~ni 
aktivnosti(60) 54.6 8.66 18.3 14.53 5.3 6.42 

Voobi~aeni 
aktivnosti(40) 32.7 6.13 10.4 8.60 2.1 3.15 

Vkupen 
rezultat (100) 64.5 11.85 24.9 15.33 10.2 8.62 

ПРОСЕК = просечна вредност, СД = standardna devijacija 
 
2. Radiolo{ki rezultati 
 
Prose~nite vrednosti za sekoj od radiolo{ki-
te parametri niz fazite na isleduvaweto se pret-
staveni vo tabela 3. Od izmerenite vrednosti za 
radiografskite parametri za sekoja od fazite 
na sledewe potoa se presmetuva brojot na vkup-
ni bodovi i se dava ocenka spored bodovniot sis-
tem Stewart (SS). Vkupnite dobieni rezultati 

od ocenuvaweto po SS se dadeni vo Tabela 4, 
pretstaveni preku brojot na pacienti. 
Od inicijalnite rendgenografii e utvrdeno de-
ka prose~no, vrednosta na bodovite po SS e 4.17 
(prose~na ocenka zadovolitelen), po interven-
cijata baseline prose~nata vrednost e 0.97 (pro-
se~na ocenka dobar), na tretiot mesec e 1.91 (pro-
se~na ocenka dobar), a na {estiot mesec prose~-
nite bodovi se 2.05 (prose~na ocenka dobar). 

 
 

Tabela 3. Prose~ni vrednosti na izmerenite radiografski parametri za celata grupa ispitanici vo tek na 6 meseci 

 zdrava inicijalna baseline 3 mesec 6 mesec 

 R R d R r D R r d R r d R r d 

ПРОСЕК 12.86 26.03 -7.92 9.59 19.86 14.08 11.42 22.86 -2.2 10.47 21.27 1.58 10.34 21.05 2.19 

СД 1.34 2.95 5.69 3.01 6.2 13.24 2.1 4.63 8.54 2.71 5.16 9.91 2.86 5.4 10.25 
R-radijalna dol`ina (vo milimetri), r-radijalen agol (vo stepeni), d-dorzalen agol (vo stepeni), ПРОСЕК = 
prose~na vrednost, СД = standardna devijacija 
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Tabela 4. Rezultatite po Stewart bodovniot sistem za pacientite od ispituvanata serija vo 
tek na 6 meseci 
 SS inicijalna SS baseline SS 3 mesec SS 6 mesec 
li~en 4 33 25 24 
dobar 20 27 27 25 
zadovolitelen 28 3 7 9 
lo{ 12 1 5 6 
SS =Stewart- rezultat (Stewart score) 

 
3. Rezultati od mereweto na objektivnite 
fizi~ki karakteristiki na ra~niot zglob 
 
a. Sila na stisok 
 
Prose~nata vrednost na silata na stisok na pov-
redenata raka tri meseci po povredata e 62,8% od 
silata na zdravata strana, dodeka po {est meseci 
se postignati 81,6%. 
 

b. Opseg na dvi`ewa vo ra~niot zglob 
 
Vrednostite na izmerenite dvi`ewa vo povrede-
niot ra~en zglob kako nivni prose~ni vrednos-
ti izrazeni vo stepeni na tretiot i {estiot me-
sec, a potoa boduvani se prika`ani vo Tabela 5. 
Na tri meseci po povredata opsegot na dvi`e-
we prose~no e ocenet so 21,8 bodovi, a na {est 
meseci od povredata so 23,7 bodovi. 

Tabela 5. Vrednosti na oddelnite izmereni dvi`ewa vo povredeniot ra~en зglob na tretiot i {estiot mesec 
po povredata, izrazeni vo bodovi 

 3 месец 6 месец 

 ЕК ФЛ УД РД ПР СУП ВК ЕК ФЛ УД РД ПР СУП ВК 

ПРОСЕК 4.5 3.8 2.9 1.8 4.9 3.8 21.8 5.2 4.2 2.9 2 5 4.4 23.7 

СД 0.99 0.67 0.31 0.43 0.32 0.97 2.42 0.7 0.58 0.31 0.13 0.13 0.79 1.7 
PROSEK = prose~na vrednost, SD = standardna devijacija, EK=dorzalna ekstenzija, FL=palmarna fleksija, 
UD=ulnarna devijacija, RD=radijalna devijacija, PR=pronacija, SUP=supinacija, VK=vkupno bodovi 

 
4. Korelaciska analiza 
 
4.1. Korelacija (Spearman-ova) na 
radiolo{kiot ishod so PRWE-rezultatot za 
bolka i onesposobenost 
 
NEMA statisti~ki zna~ajna korelacija na: 
- 3 meseci: Stewart score bodovite(SS) so PRWE 
vkupen rezultat, PRWE bolka, PRWE specifi~ni 
aktivnosti, PRWE voobi~aeni aktivnosti; 
- 6 meseci: Stewart score bodovite(SS) so PRWE vku-
pen rezultat, PRWE bolka, PRWE specifi~ni ak-
tivnosti, PRWE voobi~aeni aktivnosti; 
- 6 meseci: krajnoto radijalno skratuvawe so PRWE 
vkupen rezultat, PRWE bolka, PRWE specifi~ni 
aktivnosti, PRWE voobi~aeni aktivnosti; 
- 6 meseci: krajnata dorzalna angulacija so PRWE 
vkupen rezultat, PRWE bolka, PRWE specifi~ni 
aktivnosti, PRWE voobi~aeni aktivnosti; 
- PRWE-vkupen rezultat na 6 meseci so inicijalno-
to radijalno skratuvawe, inicijalnoto gubewe 
na radijalniot agol, inicijalniot dorzalen agol, 
inicijalniot SS; 
- PRWE-vkupen rezultat na 6 meseci so radijal-
noto skratuvawe po intervencijata, gubeweto na 
radijalniot agol po intervencijata, na dorzal-
niot agol po intervencijata, SS po intervencijata; 
 

4.2. Korelacija (Spearman-ova) na 
radiolo{kite parametri so objektivnite 
karakteristiki na ra~niot zglob 
 
NEMA statisti~ki zna~ajna korelacija na: 
- 6 meseci: % na sila na stisok so radijalnoto 
skratuvawe; 
- 6 meseci: % na sila na stisok so dorzalniot agol; 
- 3 meseci: % na sila na stisok so SS bodovite; 
- 3 meseci: bodovi za opsegot na dvi`ewe so SS 
bodovite; 
- 6 meseci: % na sila na stisok so SS bodovite; 
- 6 meseci: bodovi za opsegot na dvi`ewe so SS 
bodovite. 
 
4.3. Korelacija na tipot na frakturata 
spored AO klasifikacijata so PRWE 
rezultatot za bolka i onesposobenost 
 
NEMA statisti~ki zna~ajna korelacija na tipot 
na frakturata so PRWE vkupen rezultat, PRWE 
bolka, PRWE specifi~ni aktivnosti, PRWE voobi-
~aeni aktivnosti, nitu na tretiot, nitu na {es-
tiot mesec. 

 
Diskusija 
 
Dali e potrebno sekoga{ da se insistira na pos- 
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tignuvawe na anatomska repozicija kaj fraktu-
rite na distalniot radius? Teoretski, odgovo-
rot e da, bidej}i se o~ekuva anatomskata rekon-
strukcija na arhitekturata na radiokarpalni-
ot, radioulnarniot zglob i na ligamentarnata 
poddr{ka da bidat preduslov za restoracija na 
normalnata kinematika na ra~niot zglob. Prak-
ti~no, ova e vozmo`no da se postigne so sovre-
menite metodi na lekuvawe kaj ekstraartiku-
larnite nestabilni frakturi i kaj intraarti-
kularnite frakturi koi nemaat pove}e od 4-5 pok-
rupni fragmenti. No, zatoa pak, postignuvawe-
to na ovaa cel e mnogu te{ko, a ~esto i nevoz-
mo`no pri masivni dizrupcii na radiokarpal-
niot zglob kako kaj kominutivnite frakturi. 
Dopolnitelna hondralna lezija, ligamentaren 
raskin i naru{uvawe na DRUZ kako pri viso-
ko-energetskite povredi, negativno vlijaat na 
krajniot ishod. Kaj vakvite frakturi treba da 
se te`nee da se postigne najdobroto mo`no po-
ramnuvawe na zglobot bez karpalna subluksa-
cija so pomo{ na ligamentotaksa (zatvorena re-
pozicija i nadvore{na fiksacija).  
Slednite studii izvr{ile subjektivna evalua-
cija na bolkata i onesposobenosta kaj pacien-
tite so fraktura na distalniot kraj na radiu-
sot so primena na pra{alnici za samoevalua-
cija. Spored Jupiter [18] nema korelacija na bo-
dovite od Stewart score-sistemot so PRWE-rezul-
tatot kaj lica nad 60 godini. Anzarut [19] objavil 
deka ako vrednosta na palmarniot agol e od 20 
do -10 stepeni nema razlika vo rezultatot na SF-

12 i DASH. Vo studijata na Karnezis [20] nema kore-
lacija na rendgenskite parametri so PRWE-funk-
cionalnite skali. Nitu vo studijata na Kamilos-
ki [21] nema korelacija na Stewart score so PRWE kaj 
pacientite lekuvani so nadvore{na fiksacija. 
Zarasnuvawe vo lo{a anatomska pozicija (ma-

lunuon) e ~esto, osobeno kaj frakturite na dis-
talniot radius lekuvani so zatvorena repozi-
cija i imobilizacija [22]. Se veruva deka neuspe-
hot da se rekonstruira anatomijata na distal-
niot radius rezultira so perzistentna bolka, og-
rani~eni dvi`ewa vo ra~niot zglob i podlak-
ticata, slabost i onesposobenost zaradi nepra-
vilna funkcija na radiokarpalniot i DRUZ. Vo 
poslednite godini ima tendencija za se po~esta 
primena na otvoreni hirur{ki tehniki za leku-
vawe na FDR, posebno kaj mladata populacija, 
i toa poradi zagri`enosta deka neuspehot da se 
postigne anatomska repozicija mo`e da bide pri-
~ina za podocne`en razvoj na simptomatski os-
teoartritis. Za da ja ispitaat ovaa povrzanost 
Forward i sor. vo 2008 napravile retrospektiv-
na studija na 106 pacienti so malunion, koi bile 

pomladi od 40 godini pri zdobivaweto na FDR 
[23]. Iako postoele jasni radiolo{ki znaci za 

posttraumatski artritis po intraartikularna 
fraktura kaj 68% od pacientite, sepak rezul-
tatot za onesposobenosta so DASH-pra{alni-
kot ne otstapuval od toj na op{tata populacija 
(zna~i ne bil simptomatski osteoartritisot), 
a mereweto na dvi`ewata i silata na stisok ot-
stapuvalo za pomalku od 10%. Na nitu eden paci-
ent ne mu bila potrebna korektivna procedura. 
Zatoa avtorite zaklu~ile deka nepravilna repo-
zicija na frakturite na distalniot radius, gle-
dano dolgoro~no, ne mora da rezultira so simp-
tomatski artritis i toa mora da se zeme pred-
vid pri postavuvaweto na indikacii za tretman 
kaj pacientite, bilo primaren, bilo korekti-
ven. Sli~ni rezultati objavil i Goldfarb vo 2006 
godina [24], koj ja ispituval funkcijata i ones-
posobenosta na pacientite po 15 godini i zak-
lu~il deka i pokraj utvrdenata artroza pacien-
tite sepak zadr`ale visoko nivo na funkcija. 
Young vo 2003 godina objavil studija [25] za is-
leduvaweto na pacientite so FDR po sedum godi-
ni i zaklu~il deka i pokraj postoeweto na ra-
diografski malunion kaj 50%, sevkupnata funk-
cija, opsegot na dvi`ewe i aktivnostite od se-
kojdnevnoto `iveewe ne bile zasegnati. 
Od objavenoto vo ovie studii, kako i od rezulta-
tite na ovoj trud koj ne nao|a statisti~ki zna-
~ajna korelacija na radiografskiot ishod so is-
hodot od aspekt na pacientot t.e. negovata ones-
posobenost, mora da se izvle~e zaklu~ok deka 
zarasnuvaweto na frakturata i rehabilitira-
weto na pacientot so zdobiena fraktura na dis-
talniot radius ne smee da se sledi samo so rend-
genografsko isleduvawe. Mora da se napravi i 
samoevaluacija na onesposobenosta na pacien-
tot. Samo kaj pacientite kaj koi osven radiograf-
ski malunion postoi i lo{ rezultat za bolka i 
funkcija spored PRWE i nezadovolstvo na pacien-
tot od kvalitetot na `ivotot e potrebna pro-
mena na terapevtskiot pristap i eventualna ko-
rektivna operacija. 

 
Zaklu~ok 

  
Ne postoi statisti~ki zna~ajna korelacija na 
radiolo{kiot ishod na FDR so bolkata i ones-
posobenosta spored PRWE, kako ni so silata na 
stisok i opsegot na dvi`ewa vo povredeniot ra-
~en zglob. Ne postoi statisti~ki zna~ajna kore-
lacija me|u te`inata na inicijalnata koskena 
lezija (pretstavena so AO klasifikacijata,  ini-
cijalnoto radijalno skratuvawe i dorzalen agol), 
bolkata i onesposobenosta spored PRWE. 

Rehabilitacijata na pacientite po povredata i 
procenata na ishodot na FDR ne smeat da se zas-
novaat samo na sledewe na rendgenografskite 
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parametri, tuku i na procena na onesposobenos-
ta. Samo taka }e se obezbedi seopfaten tretman 
na pacientite so fraktura na distalniot kraj 
na radiusot. 
 
Konflikt na interesi. Ne e deklariran. 
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Apstrakt 
 
Voved. Formiraweto na serom e ~esta kompli-
kacija po izvr{ena abdominoplastika i razli~-
ni postapki se sugerirani za taa da se preveni-
ra i da se lekuva. Kaj ovie pacienti, postope-
rativniot period e prodol`en poradi pojava na 
ovaa komplikacija. 
Metodi. Vo period od tri godini (2006-2009) na 
Hirur{kata klinika "Sv. Naum Ohridski" vo Skop-
je bea operirani devet pacienti ( 8 `eni i 1 ma`), 
na vozrast od 32-48 godini. Kaj site be{e spro-
vedena infraumbilikalna dermolipektomija vo 
op{ta anestezija, kaj tri od niv, istovremeno e 
izvr{ena hernioplastika na infraumbilikal-
na hernija. Voobi~aeno se postavuvaat dva dre-
na vo pubi~nata regija, koi se otstranuvaat ~et-
vrtiot den, postoperativno. Ovie drenovi mo`at 
isto taka da predizvikaat dodatno reaktivno na-
sobirawe na te~nost vo ranata i da go prodol-
`at nejzinoto zazdravuvawe. 
Rezultati. Kaj pet pacienti drena`ata be{e ot-
straneta od 10-iot do 14-iot den. Kaj dvajca paci-
enti se formira{e serom vo predelot na dermo-
lipektomijata, {to go prodol`i periodot na dre-
nirawe na ranata. Kaj edna pacientka na 40-godi{-
na vozrast, dve nedeli po operacijata be{e for-
miran serom 12 h 5 sm (ultrasonografski veri-
ficiran), koj be{e tretiran so drena`a i so 
antibiotska terapija. Kaj istata pacientka po 
5 godini se pojavi silna bolka vo predel na ra-
nata i formiran serom 6h5 sm, koj be{e treti-
ran konzervativno i so antibiotici. Operati-
ven zafat be{e sugeriran, no do sega e odbivan.  
Zaklu~ok. Formiraweto na serom po izvr{ena 
abdominoplastika e ~esta komplikacija. Vo na-
{ite slu~ai, se pojavuva kako rana komplikacija 
(postoperativno po 10-ot den) kaj dvajca pacien-  
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ti (so visok procent od 22,22%), i be{e treti-
ran konzervativno so drena`a i so antibioti-
ci, i kako docna komplikacija kaj edna pacient-
ka (11,11%), tretiran so antibiotici. 
 
Klu~ni zborovi: Abdominalna dermolipektomi-
ja, komplikacija, serom 
______________________________________ 

 
Abstract 

 

Introduction. Seroma formation is a common complicati-

on of abdominoplasty and different measures have been 

described to prevent and manage it. The recovery of the-

se patients can be much longer because of this complication.  

Methods. In the period between 2006 and 2009 nine pa-

tients (8 female, 1 male), average age 32 – 48 years, were 

treated at the Surgery Clinic of St. Naum Ohridski in Skop-

je. All of them underwent infraumbilical dermolipecto-

my with general anesthesia; 3 of them also underwent 

hernioplasty of the infraumbilical hernia at the linea alba. 

Two drains are usually inserted in the pubic area. These 

drains can also produce additional reactive fluid and pro-

long the initial healing time. The inserted drains in our 

patients were removed on the 4th postoperative day. 

Results. Five patients underwent a long-term drain thera-

py (10-14 days). Two patients with seroma formation had 

prolonged drain therapy. One of our patients, a 40-ye-

ar-old woman underwent dermolipectomy, and 2 weeks 

after surgery a seroma 12x5cm (ultrasound diagnosis) 

appeared. She was treated with drainage and antibiotics. 

She was cured, however 5 years later the seroma 6x5 cm 

re-appeared, presenting itself with severe pains. It was tre-

ated conservatively with antibiotics. Surgery was sugges-

ted, but the patient has so far refused to give consent. 

Conclusion. Seroma formation is a common compli-

cation of abdominoplasty. It was found in high percent 

(22.22%) in our patients; there were two patients trea-

ted conservatively with antibiotics and drainage. One of 

them (11.11%) had a late postoperative complication (se-

roma) that was treated conservatively with antibiotics. 
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Voved 
 
Procentot na populacijata so zgolemena telesna 
te`ina sè pove}e se zgolemuva. Toa mo`e da se 
vidi vo izve{taite na oficijalnite institucii 
vo SAD (U.S. Centers for Disease Control and Preven-

tion), Obedinetoto Kralstvo (King’s and St Thomas’ 

School of Medicine, King’s College London) i drugite 
zemji. Voedno, so ova raste i brojot na onie koi 
se podlo`uvaat na brojni dieti i tehniki za sla-
beewe. Onie koi gubat golemo koli~estvo od niv-
nata vkupna te`ina se soo~eni so problemot na 
vi{ok ko`a i slabost na abdominalniot yid. Ed-
na od naj~estite oblasti koja e predmet na plas-
ti~nata hirurgija, za oformuvawe na teloto i 
redukcija na ko`ata e abdominalnata oblast. Es-
tetskata operacija poznata kako dermolipekto-
mija na abdomenot se sostoi od otstranuvawe na 
vi{okot abdominalna ko`a i potko`no masno 
tkivo, repozicionirawe i formirawe na nov pa-
pok. Pacientite koi naj~esto se podlo`uvaat na 
vakov vid operacija imaat slabost na abdomi-
nalnata muskulatura, vi{ok ko`a, strii ili di-
jastaza na abdominalnata muskulatura (m. rektus 

abdominis). No, najblagodaren pacient za ovaa ope-
racija e onoj koj ima telesna te`ina vo granici 
na negovata vozrast, viso~ina i te`ina (norma-
len BMI), so umeren vi{ok na ko`a i potko`-
no masno tkivo, lesna dijastaza na muskulatu-
rata i ne planira idna bremenost [1]. Tehnika-
ta i lokacijata na incizijata se naj~eto infra-
umbilikno so horizontalna ili invertira~ka 
T-luzna. 
Se smeta deka po~etocite na ovaa operacija gi 
dale Keli i Torek [2-5]. Od toa vreme do sega 
se sugerirani najrazli~ni varijacii. Vo 1967 
godina, Ivo Pitangi [6] objavuva serija od 300 
abdominalni lipektomii, sleduva Regnault 1972 
[7] koj objavuva W-tehnika za dermolipektomi-
ja i Greizer 1973 [8] e prviot avtor koj ja opi{u-
va t.n. bikini-incizija. Vo 1967 Kalia [9] opi{u-
va niska incizija koja odi i pod ingvinalniot 
prevoj i prv objavuva sutura na aponuerozata vo 
srednata linija koja ima cel da ja podobri pro-
ekcijata na abdominalniot yid. Ve}e vo 1977 se 
pojavuva trud na Greizer i Goldvin koj gi objas-
nuva komplikaciite od ovaa operacija [10]. So 
razvojot na liposukcijata se pro{iruva postap-
kata na abdominoplastika, od otstranuvawe na 
vi{okot ko`a i potko`no masno tkivo, preku su-
tura na abdominalnata aponeuroza, preku eksci-

zija na rebrenite laci, sè do 1988 godina koga 
Mataraso ja nadopolnuva abdominoplastikata so 
liposukcija. Naj~esta komplikacija na dermoli-
pektomijata e seromot i rizikot za negovo po-
javuvawe e pogolem koga ovaa operacija odi za-
edno so liposukcijata. Toa e akumulirana te~nost 
vo praznite delovi, {uplini me|u tkivata, se 
razlikuva od edemot, koj e akumulacija vo int-
resticijalniot prostor. Toa e akumulirano lim-
fati~no tkivo, obi~no bistra te~nost ili in-
flamatoren eksudat pri venulokapilarna proli-
feracija; ili rezidua od pogolem hematom ili 
krvavewe. Se prevenira so vnimatelna hirur{ka 
tehnika i upotreba na kompresiven pojas. Poma-
lite seromi se resorbiraat, a pogolemite se ot-
stranuvaat so punkcija ili so postavuvawe na dren. 
Vo nekoi slu~ai, ako seromot ne se razre{i na 
ovoj na~in, potrebno e da se ekscidira {upli-
nata, xebot, bidej}i toa e ona {to ja producira 
te~nosta. 
 
Materijal i metodi 
 
Na na{iot oddel za plasti~na i rekonstruk-
tivna hirurgija pri Univerzitetskata klinika 
"Sv. Naum Ohridski", vo Skopje, se sprovede ret-
rospektivna studija za da se evidentira pojava-
ta na serom kaj pacienti kaj koi e izvedena prva 
abdominalna dermolipektomija. Analizirani se 
9 pacienti (8 `eni i 1 ma`). Pacientite dobi-
vaat instrukcii kako da se podgotvat za opera-
cija. Pred operacijata treba da odbegnuvaat ne-
koi lekovi, kako {to se lekovite koi sodr`at 
aspirin ili drugi lekovi koi vlijaat na koagu-
lacioniot sistem. Treba da odbegnuvaat pu{e-
we poradi vlijanieto vrz cirkulacijata i zaz-
dravuvaweto na ranata, a kaj `enite se odbeg-
nuva operativen zafat nekolku dena pred i po 
menstrualniot ciklus. Kaj sekoj pacient vo op-
{ta anestezija be{e sprovedena standardna dermo-
lipektomija, so niska horizontalna incizija, mar-
kiraweto be{e napraveno predoperativno vo ver-
tikalna polo`ba. Be{e izvr{ena separacija na 
tkivoto i podigawe na flepovite do rebrenite 
laci so sutirirawe na perforatornite krvni sa-
dovi (arterii i veni) so vicryl. Kaj {est pacienti 
se napravi poja~uvawe na abdominalniot yid so 
poedine~ni {evovi na aponeurozata supra i in-
fraumbilikalno, a kaj trojca se postavi polipro-
pilenska mre`a poradi postoewe na infraum-
bilikalna hernija, se otstrani vi{okot na tki-
vo, se repozicionira{e papokot, ranata se zat-
vori so poplipropilenski konec i so postavu-
vawe na dva drena vo pubi~nata regija (Slika1). 
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            Sl. 1. ^etirite fazi na operativnata postapka pri dermolipektomija 
 
Postoperativno be{e postaven abdominalen elas-
ti~en pojas. Nekolku dena po operacijata paci-
entot odr`uva{e fleksija vo kolkovite i se od-
begnuva{e ispravaweto na torzoto, a razdvi`u-
vaweto be{e sprovedeno za da se zabrza {to pos-
koro zakrepnuvaweto na pacientot i da se spre~i 
sozdavawe na venska tromboza na dolnite eks-
tremiteti. Postoperativno bea sledeni op{ti-
te znaci za formirawe na serom i infekcija na 
ranata-poka~ena telesna temperatura, vkupen broj 
na leukociti i lokalnite znaci-bolka, formi-
rawe na otok vo predelot na ranata, dol`inata 
na drena`a na ranata. 
Drenovite se otstranija edna nedela po opera-
cijata. Koncite bea otstraneti dve nedeli po ope-
racijata. Pacientot be{e otpu{ten od bolnica 
po otstranuvawe na drenovite.  
 
Rezultati 
 
Vo studijata se vklu~eni 9 pacienti, 8 `eni 
(88,89%) i 1 ma` (11,11%), na vozrast od 38-42 
godini. Koli~estvoto na otstranetoto tkivo be-
{e od 300 do 700 gr. Dreniraweto na ranata be-
{e do 7 dena kaj 4 pacienti (44,45%), do 10 dena 
kaj 3 pacienti (33.33%), odnosno drenot se ot-
stranuva{e koga koli~estvoto na te~nost be{e 
pomalo od 30 ml vo tek na 24 ~asa. Kaj 2 pacien-
ta (22.22%) kaj koi se pojavi serom, drenirawe-
to na ranata be{e nad 14 dena. Otpu{taweto od 
bolnica be{e po otstranuvawe na aktivnata dre-
na`a, od 7 do 10 dena (88%). Kaj dvajcata pacien-
ti (22%) so pojava na serom, hospitalizacijata 
trae{e od 14 do 17 dena.  
Kaj dvajca pacienti postoperativno po 10 -iot  

 
Sl 2. 40- godi{na pacientka predoperativno   
 

 
 Sl. 3. Istata pacientka postoperativno - po 1 godina 
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den  (22,22 %) se pojavi naduenost vo predelot na 
operativnata rana, ~uvstvo na te`ina i tapa bol-
ka. Klini~ki i ultrasonografski se verificira 
formirawe na serom (vo dvata slu~aja okolu 12 
h 5 sm). Se pristapi kon povtorno postavuvawe na 
dren. Vo prosek koli~estvoto na te~nosta {to 
se dobi pri postavuvawe na drenot iznesuva{e 
okolu 400 ml bistra `oltenikava sodr`ina. Pasiv-
noto drenirawe na seromot i banda`irawe na ab-
dominalniot yid trae{e okolu 7 dena i vo dvata 
slu~aja zavr{i so povlekuvawe na seromot. Kaj 
pacientka na 40 godi{na vozrast (Slika 2 i 3) so 
BMI 33.2 (18.5-24.9), dve nedeli po operacijata 
se formira serom 12h5 sm (ultrasonografski ve-
rificiran), koj be{e tretiran so povtorno pos-
tavuvawe na drena`a, so antibiotska terapija i 
abdominalno banda`irawe. Po dve nedeli sero-
mot se povle~e. Kaj istata pacientka po 4 godi-
ni se pojavi silna bolka vo predelot na ranata. 
Napraveni bea isleduvawa: ultrasonogrfija, punk-
ciska biopsija i kompjuterizirana tomografi-
ja. Na ultrasonografijata se poka`a deka se ra-
boti za ovalna formacija so dimenzii 6h5 sm. 
Napraven e obid za iglena aspiracija vodena ul-
strasonografski i ne se dobi te~na sodr`ina, po-
radi {to bea indicirani dopolnitelni isledu-
vawa. Se napravi  punkciska biopsija i se dobi 
naod {to odgovara na hroni~no vospalenie i be-
{e izvr{ena kompjuterizirana tomografija (Sli-
ka 4) koja ode{e vo prilog na serom. Seromot 
be{e tretiran konzervativno so antibiotici. 
Pod dadenata terapija dojde do namaluvawe na 
seromot (ultrasonografski verificirano, (Sli-
ka 3) i bolkata se povle~e. Be{e sugeriran ope-
rativen zafat, no dosega e odbivan. Rezultati-
te po eden mesec od pojava na seromot: subjek-
tivnite te{kotii bea povle~eni, ~ustvoto na te-
`ina i vle~ewe, bez bolka.  
 

 
Sl. 4. KT naod- dijametar na seromot od 60 mm 
 

Ultrasonografskiot naod e vo prilog na nama-
luvawe na seromot (Slika 5). Predlo`en e opera-
tiven zafat, pacientkata zasega odbiva. Po 6 me-
seci se pojavi bolka i diskomfort od umeren ste-
pen, koi se saniraa so antibiotska terapija i se 
povlekoa za edna nedela. 
 

 
Sl. 5. Ultrasonografski naod po 1 mesec od tretmanot 
na seromot: L= 28,4 mm, D=36,9 mm, W= 27,3 mm, D3=35,3 
mm, V2 = 14,7 cm3 
 
Diskusija 
 
Tehnikata {to be{e sprovedena kaj ovie pacien-
ti e standardna dermolipektomija, so standar-
dna tehnika na formirawe na flepovite (sutu-
rirawe na perforatornite krvni sadovi), so ho-
rizontalna luzna i kaj edna pacientka so obrat-
na T-luzna. Kaj site pacienti be{e sprovedeno 
zajaknuvawe na predniot abdominalen yid so pli-
kacija so poedine~ni {evovi ili plasirana po-
lipropilenska mre`a. Kaj pacientite kaj koi se 
pojavi serom nema{e plasirano polipropilen-
ska mre`a. Dol`inata na drena`ata na ranata 
vo ovaa studija e od 7 do 10 dena, bidej}i ostava-
weto na drena`ata na podolg period go namalu-
va procentot na pojavuvawe na serom. Postope-
rativno kaj site pacienti be{e primeneto abdomi-
nalno banda`irawe. Dodatni proceduri kako li-
posukcija ne bea izveduvani kaj nieden od ispi-
tuvanite pacienti.  
Vo ovaa studija kaj 22% od ispitanicite se poja-
vi serom vo predelot na operativnata rana, so 
{to se prodol`i vremeto na drenirawe na ra-
nata nad 14 dena i prestojot vo bolnica se pro-
dol`i od 14 do 17 dena. 
Olku visok procent na pojava na seromi po izvr-
{ena dermolipektomija se sre}ava i vo litera-
turata. No avtorite Wilson Novaes Matos i Fernan-

do V. Carrillo Jiminez, vo svojot trud [11] objavuva-
at pojava na serom od samo 1-2% kako komplika-
cija, kade kako pri~ina ja naveduvaat primene-
tata hirur{ka tehnika. Dodeka Stephanie Dionne 
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Sherk, 2004 godina objavuva deka komplikaciite 
pri abdominoplastikata mo`e da dostignat i 
do 32 %, a ovoj procent e pogolem kaj pacienti 
koi imaat so zgolemena telesna te`ina [12]. Spo-
red izjavata na Amerikanskata asocijacija na plas-
ti~ni hirurzi, godi{no se izveduvaat prose~no 
okolu 150 000 abdominoplastiki (2007 god.), so 
komplikacii od 15% do 52 %.  
Spored Susan E. Downey, formiraweto na serom 
e glaven postoperativen problem i se javuva so 
golem procent od 15-52%. Istiot avtor objavu-
va trud [13] vo koj naveduva deka upotrebata na 
t.n. fibrinski lepak e edna od metodite za 
namaluvawe na incidencata na seromite.  
Vo odnos na terapijata na seromot, vo ovaa stu-
dija tretmanot e so pasivno drenirawe na te~-
nosta od seromot vo tek na 7 dena, iako vo lite-
raturata [11,14] se naveduva otstranuvawe na dre-
not po 48 ~asa. Ova se opravduva so faktot {to 
kaj pogolemite studii po prvoto drenirawe ~es-
to se nalo`uva potreba od povtoruvawe na dre-
niraweto ili iglena aspiracija na seromot, koe 
od svoja strana nosi rizik od vnesuvawe na infek-
cija. Vo literaturata [15] se naveduva nov tret-
man so ufrluvawe na vozduh vo {uplinata po ot-
stranuvawe na te~nosta i potoa kompresija na re-
gijata. Se smeta deka vozduhot deluva kako iritant 
i mo`e da pomogne vo zazdravuvawe na {uplinata. 
Vo na{ata studija kako prevencija i namaluva-
we na mo`nosta za sozdavawe serom se koriste-
{e vnimatelnata hirur{ka tehnika, kompresi-
ven pojas i postavuvawe na dva drena. Drenovi-
te se za prevencija od akumulacija na te~nosta. 
Spored nekoi avtori dobra prevencija protiv soz-
davawe na serom e zatvorawe na prazniot pros-
tor so dodatni {evovi t.n. progresivni tenzis-
ki {evovi bez postavuvawe na drena`a. Vo svo-
ite trudovi [16-18], avtorite objavuvaat deka ovaa 
tehnika dramati~no gi namaluva site kompli-
kacii, kako i seromot za vreme na abdominoplas-
tikata. No, samiot podatok deka samo okolu 5% 
od plasti~nite hirurzi se odlu~uvaat za ovaa 
tehnika na zatvorawe na prazniot prostor, a po-
ve}e od 90 % postavuvaat drena`a, odi vo prilog 
na vtorata tehnika. Nekoi plasti~ni hirurzi 
ja naveduvaat mo`nosta od kombinirawe na dvete 
tehniki, zatvorawe na prazniot prostor i pla-
sirawe na drenovi, so {to se namaluva periodot 
na drenirawe i se zgolemuva mo`nosta za po-
dobro zarasnuvawe na ranata. 
Dodatni proceduri kako {to e liposukcijata 
mo`at da go zgolemat rizikot za pojava na serom, 
iako vo literaturata ima kontradiktorni rezul-
tati. Spored nekoi avtori, abdominoplastika-
ta kombinirana so liposukcija na teloto go zgo-
lemuva rizikot za pojava na serom [19], a spored 
drugi avtori liposukcijata na teloto vo kombi-

nacija so abdominoplastikata ne go zgolemuva 
rizikot za pojava na serom [20,21]. Kako objasnu-
vawe za vakvite rezultati mo`e da se zeme va`-
nosta na tehnikata na podigawe na flepovite i 
koli~estvoto na otstranetoto tkivo. Se smeta 
deka mo`nosta za pojava na serom se zgolemuva 
za 4 pati koga koli~estvoto na otstranetoto tki-
vo e pogolemo od 700 grama [20]. 
Va`en faktor e i telesnatata te`ina na pacien-
tot. Statisti~ki e poka`ano deka pacientite 
koi imaat zgolemena telesna te`ina imaat pogo-
lem rizik za postoperativno razvivawe na serom 
otkolku pacientite so normalna te`ina [21].  
Napravena e studija vo koja e sporedena pojava-
ta na serom so dol`inata na imobilizacija na 
pacientite. Za vreme na imobilizacijata paci-
entite imale mehani~ka i hemiska tromemboli~-
na profilaksa i bile podeleni  na pacienti koi 
bile imobilizirani 24 ~asa i pacienti koi bi-
le imobilizirani 48 ~asa. Zaklu~ok na studijata 
e deka imobilizacijata od barem 48 ~asa signifi-
kantno go namaluva rizikot od pojava na serom [22].  
 
Zaklu~ok 
 
Formiraweto na serom e ~esta komplikacija po 
izvr{ena abdominoplastika. Kaj slu~aite kaj koi 
e primeneta standardna dermolipektomija so pli-
kacija i plastika na abdominalniot yid, kako {to 
e vo ovaa studija, ima visok procent na pojava 
na serom vo operativnata rana. Vnimatelnata 
hiru{ka tehnika, kompresiven pojas i postavu-
vawe na drenovi bea upotrebeni kako prevencija 
za pojava na seromot. Ultrasonografijata e metod 
na izbor za negovo dijagnosticirawe. Potreb-
ni se dopolnitelni intervencii-iglena aspi-
racija ili drena`a, za da se re{i problemot. 
Pojavata na seromot go prodol`uva vremeto na 
drenirawe na ranata, prestojot vo bolnica i ja 
zgolemuva mo`nosta za sekundarni komplikacii 
i infekcija na operativnata rana.  
 
Konflikt na interesi:   Ne e deklariran. 
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Apstrakt 
 
Voved. Spored najnovite istra`uvawa, vo grupa-
ta na stari lu|e spa|aat site onie koi se posta-
ri od 65 godini. Lu|eto od ovaa vozrasna grupa 
~esto stradaat od pridru`ni hroni~ni zabolu-
vawa, a po zdobivawe na skr{enica na kolk kako 
rezultat na pad, kaj ovie pacienti, ~esto se ja-
vuvaat komplikacii. Perioperativniot tretman 
na ovie pacienti pretstavuva so del i seriozen 
anesteziolo{ki problem.  
Prikaz na slu~aj. Pacientka V.T. na 81-godi{na 
vozrast primena na Klinikata za traumatologija 
vo Skopje poradi pertrohanterna skr{enica na 
kolkot, so prisustvo na seriozen komorbiditet. 
So predoperativen anesteziolo{ki pregled utvr-
den e visok operativen rizik za pojava na posto-
perativni komplikacii zaradi {to spinalnata 
anestezija be{e izbor za perioperativno vodewe. 
Vo tek na prvite ~etiri postoperativni dena 
pacientkata tretirana vo edinicata za inten-
zivno lekuvawe so minuciozna kontrola na site 
sistemi. Po 10-dneven tretman na Klinikata za 
traumatologija, pacientkata e otpu{tena vo 
zadovolitelna op{ta sostojba.  
Zaklu~ok. Perioperativniot morbiditet i mor-
talitet kaj postarite pacienti sè u{te pret-
stavuva zna~aen problem. Nivno namaluvawe mo-
`e da se postigne so dobra predoperativna pro-
cenka i podgotovka na pacientite, odr`uvawe na 
stabilna hemodinamika i normotermija, efikasen 
tretman na bolkata i izbegnuvawe na hipokse-
mijata. 
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Abstract 

 
Introduction. According to the latest studies, elderly pa-

tients are patients above 65 years. These patients have 

many co-morbidities and in cases of femur fracture, many 

complications occur. Perioperative treatment of these 

patients is still an important anesthesiologic problem. 

Case report. An 81-year-old woman with pertrochan-

teric femur fracture was admitted at the Traumatholo-

gy Clinic in Skopje for surgical treatment. The patient had 

high co-morbidity. Despite the preoperative clinical 

assessment with high risk of postoperative complicati-

ons, there was an established indication for surgical 

treatment. Spinal anesthesia was used for intraoperative 

treatment. The first four postoperative days the patient 

was treated in the Intensive Care Unit with precautious 

control of all systems. After 10-day-treatment at the 

Traumathology Clinic the patient was discharged in a 

satisfactory condition. 

Conclusion. Perioperative morbidity and mortality in el-

derly patients is still an important problem. Specific intra-

operative and postoperative anaesthesia management in 

terms of maintenance of haemodynamic stabilization and 

normothermia, effective postoperative pain control, and 

prevention of hypoxaemia, could minimize postopera-

tive adverse events in the elderly. 
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Voved 
 
Spored naјnovite istra`uvaњa, vo grupata na sta-
ri luѓe spaѓaat site onie koi se postari od 65 
godini. Ovie luѓe, trpat sistemski fiziolo{-
ki promeni koi so tekot na godinite stanuvaat 
se poizrazeni. Poradi toa, pacientite od ovaa 
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vozrasna grupa se delat na: mladi stari- vo koi 
pripaѓaat luѓe od 65 do 74 -godi{na vozrast, sta-
ri stari- od 75 do 84 -godi{na vozrast i mnogu 
stari- nad 85-godi{na vozrast. So vozrasta, raste 
i klasifikaciјata kaј ovie pacienti spored 
Amerikanskoto anesteziolo{ko zdru`enie 
(ASA). Onie od 65 do 74 godini pripaѓaat na 
АSА I, grupata od 75 do 84 godini na АSА II i 
pacientite koi imaat nad 85 godini pripaѓaat 
na АSА III [1]. 
Luѓeto od ovaa vozrasna grupa ~esto stradaat 
od pridru`ni hroni~ni zaboluvaњa (hiperten-
ziјa, srceva ishemi~na bolest, diјabet, hroni~-
ni belodrobni zaboluvaњa i sl.) i koristat go-
lem broј medikamenti [2]. Po zdobivaњe na skr-
{enica na kolk kako rezultat na pad, kaј ovie pa-
cienti, ~esto se јavuvaat komplikacii od tipot 
na akutni belodrobni i urinarni infekcii, sr-
cevo popu{taњe i sl. ^esta poјava e i pothrane-
tosta, koja pak mo`e da se razvie i neposredno 
po priemot vo bolnica, {to dopolnitelno јa vlo-
{uva op{tata sostoјba na ovaa grupa pacienti [3-5]. 
Preporakite koi se vovedeni vo 1989 godina od 
strana na Kralskiot koleџ na nau~nici, prepo-
ra~uvaat operativen tretman na skr{enicite na 
kolkot kaј starite pacienti vo period od 24 ~asa 
po priemot. No ~estopati, operativniot tret-
man se odlo`uva poradi potrebata od dopolni-
telni ispituvawa kaј starite pacienti kako i 
nivna predoperativna podgotovka so cel da se 
namalat perioperativnite komplikacii [6].  
 
Prikaz na slu~aј 
 
Pacientkata V.T. na 81-godi{na vozrast e 
primena na Klinikata za traumatologiјa vo 
Skopјe poradi pertrohanterna skr{enica na 
kolkot na 30-ti maј 2011 godina. Pacientkata se 
e povredena 7 dena pred priemot i bila 
hospitalizirana vo druga bolnica vo Skopјe, 
kade bila postavena kontraindikaciјa za 
operaciјa poradi lo{ata zdravstvena sostoјba i 
postoeњe na visok operativen i anesteziolo{-
ki rizik. Na iniciјativa na familiјata, paci-
entkata e prefrlena na Klinikata. 
Po anesteziolo{ki pregled, anamnesti~ki e 
utvrdeno deka pacientkata boleduva od nekolku 
hroni~ni zaboluvaњa: hroni~na opstruktivna 
belodrobna bolest (HOBB), kongestivna srceva 
slabost, stenoza na aortalnoto ustie, hiper-
tenziјa, pretkomorna fibrilaciјa, tachyarrhyt-

hmia, diјabet tip 2, lumbalna diskopatiјa i 
hroni~na bubre`na insuficienciјa (HBI) 
tretirana konzervativno. Od prethodni rezul-
tati: eho-pregledi na srce od 2009 i 2010 godi-
na za aortalnata stenoza od lesen stepen, i e`ek-

cionata frakciјa na srceto (EF) od 45%. Od 
terapiјa na odr`uvawe: Aminophyllin, spray 

Flixotide, Skopril, Aldizem, Edemid, Dilcoran, Glibedal. 
Auskultatorniot naod na srceto i belite 
drobovi so suvi piskavi tonovi poizrazeni pri 
ekspirium kako i krepitacii desno, bazalno. 
Perifernite delovi na teloto, osobeno usnite 
ciјanoti~ni, poradi {to e postavena na kislo-
rodna maska so protok na О2 od 2L/min. Spored 
konstituciјata goјazna, bez znaci za demenciјa. 
Ograni~eno dvi`ewe so bastum i ~uvstvo na 
zamor pri naјmal napor. Padnala od stoe~ka 
polo`ba, bez prethodna vrtoglavica, nesvestica 
ili bilo kakvo drugo mentalno naru{uvaњe. 
Negira porane{ni hirur{ki intervencii, ne 
pu{i. Klasificirana e vo ASA IV status.  
Pacientkata be{e prefrlena na ampularna 
terapiјa so Aminophyllin, be{e vklu~en anti-
biotik, analgetik i antikoagulansna terapija 
so Clexane 40mg. Od predoperativnata diјagnos-
tika Rtg na beli drobovi so zgolemena srceva 
senka i zastoјni promeni vo belite drobovi i 
EKG so tachyarrhythmia i depresiјa na st-segmen-
tot. Laboratoriski vrednosti relativno ured-
ni, sem ureata i kreatininot dvoјno povisoki vo 
odnos na referentnite vrednosti i lesno 
namalen hematokritot. 
I pokraј te{kata zdravstvena sostoјba na pa-
cientkata, operaciјata e izvr{ena 48 ~asa po 
priemot vo regionalna (spinalna) anesteziјa, 
imaјќi go predvid belodrobniot naod. Monito-
ringot poka`a stabilni vitalni parametri vo 
odnos na vozrasta i pridru`nite zaboluvaњa. 
Po obezboluvaњe na pacientkata so 0,05mg 

Fentanyl iv, be{e postavena vo bo~na polo`ba i 
izveden e spinalen blok so 2,2ml Bupivacaine 

0,5%i 0,015mg Fentanyl. Vo tekot na interven-
ciјata koristen e standarden monitoring (EKG, 
puls, neinvaziven krven pritisok, periferna 
saturaciјa so О2 i diureza). Pacientkata e vode-
na na О2 maska so protok od 4L/min, 500ml FR 

0,9% i edna edinica eritrociti na kraјot od 
intervenciјata. Vo tek na celata operaciјa paci-
entkata stabilna so uredni vitalni parametri.  
Hirur{kata intervenciјa trae{e 1 ~as i 30 mi-
nuti, po {to e odnesena vo edinicata za inten-
zivno lekuvaњe kade e prodol`eno so prethodno 
prepi{anata terapiјa i ograni~eni koli~estva 
te~nosti (0,9% FR 1000ml/24h i preporaka da pie 
te~nosti). Istiot den vo tekot na noќta, paci-
entkata "namaluva" so mokreњeto (20ml/h), 
poradi {to e vklu~en Dopamin, vo renalna doza 
koj e isklu~en na tretiot den, a ~etvrtiot den 
po priemot, pacientkata e vratena na Klini-
kata za traumatologiјa vo stabilna op{ta 
sostoјba. Vo tekot na prestoјot vo edinicata za 
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intenzivno lekuvaњe, od isleduvaњata, kaј paci-
entkata napraveni gasni analizi na arteris-
kata krv (PaCO2- 6,7 kPa; PaO2- 8,2 kPa; SAT- 92%), 
koi bea o~ekuvani  rezultati za pacient so naod 
na HOBB. 
Pacientkata se lekuva u{te 10 dena na Klini-
kata za traumatologiјa, postepeno e prefrlena 
na tabletarna terapiјa i so sekoјdnevno fizi-
kalna terapiјa. Otpu{tena e od bolnicata na 
14-ti јuni vo zadovolitelna op{ta zdravstvena 
sostoјba, so preporaka za antikoagulantna pok-
raј neјzinata redovna terapiјa. 
 
Diskusiјa 
 
So prodol`uvaњe na `ivotniot vek na luѓeto vo 
poslednive 20 godini, starite luѓe se po~esto 
stanuvaat predmet na hirur{ki tretman, osobeno 
onie nad 80-godi{na vozrast [1]. I dodeka po-
rano se smetalo deka operativniot tretman kaј 
starite luѓe treba da bide ograni~en samo vo ne-
ophodnite slu~ai, poslednive 20 godini se sme-
ta deka vozrasta sama po sebe ne smee da bide og-
rani~uvaњe za hirur{ki tretman [2,3]. Toa e i 
motivot za dadenata mo`nost za zakrepnuvawe 
na na{ata pacientka, i pokraј prethodno 
postavenata kontraindikacija za operaciјa vo 
edna bolni~ka ustanova, zaradi vozrasta i prid-
ru`nite zaboluvaњa. 
Postarite pacienti kaј koi se planira opera-
ciјa treba dobro predoperativno da se procenat 
i podgotvat, so prethoden plan za vodeњeto na 
anesteziјata, zaradi perioperativniot visok 
rizik od metabolni, kardiovaskularni i 
respiratorni komplikacii vo tek na 
operaciјata [4-6]. Sekako, podgotovkata za 
operaciјa ne treba da trae dolgo bideјќi sekoe 
odlo`uvaњe na operativniot tretman kaј 
pacientite so skr{enica na kolkot podolgo od 
48 ~asa neminovno doveduva do povisoka 
smrtnost i prodol`uvaњe na postoperativniot 
bolni~ki prestoј kaј starite pacienti [1,2]. Kaј 
na{ata pacientka veќe bea pominati 7 dena od 
povredata pri {to nema{e zna~aјna promena na 
op{tata zdravstvena sostoјba vo odnos na prvi-
te denovi po povredata. Poradi toa, po kratkotraј-
na podgotovka be{e postavena indikaciјa za ope-
rativen tretman. 
Vremetraeњeto na hirur{kata intervenciјa is-
to kako i tipot na anesteziјata, ima vliјanie vrz 
postoperativniot morbiditet i mortalitet kaј 
postarite pacienti. Kratkotraјnite operacii 
spre~uvaat poјava na hipotermiјa i  ovozmo`u-
vaat brzo zakrepnuvawe na pacientite [2,3]. 
Od predoperativnite diјagnosti~ki isleduva-
њa, kaј pacienti so HOBB se prepora~uva Rtg na 

beli drobovi so cel da se isklu~i postoeњe na 
akuten vospalitelen proces i postoeњe na cis-
ti koi mo`at da prsnat i predizvikaat pneumo-
toraks, kako i EKG za utvrduvawe na postoeњe 
na pozna~aјni srcevi problemi [6-8]. Spiromet-
riјata, test na toleranciјa na zamor, arteriski 
gasni analizi i ultrazvuk na srce mo`at da bi-
dat pokazateli na stepenot na o{tetuvaњe na be-
lite drobovi i srceto, no ne se neophodni diјag-
nosti~ki metodi pri postavuvaњe na itna indi-
kaciјa za operaciјa [8,9]. Vo na{iot slu~aј napra-
ven e samo Rtg na beli drobovi (bez znaci za 
akutno vospalenie) i EKG (ultrazvuk na srce od 
prethodnite dve godini).  
Kaј pacientite so HOBB kaј koi hirur{ki 
treba da se intervenira vo dolnata polovina na 
teloto se prepora~uva regionalna anesteziјa 
(epiduralna i spinalna) [8-10]. Regionalnata 
anesteziјa ima pomal efekt na ostanatiot del od 
teloto. Neјzinoto deјstvo pomalku se odrazuva 
na srcevata i belodrobnata funkciјa vo odnos 
na op{tata anesteziјa, pa zatoa ovoј tip na anes-
teziјa mo`e da pomogne kaј pacienti so srcevi 
i belodrobni zaboluvaњa [8]. Postoperativno-
to zakrepnuvawe  e pobrzo vo odnos na operaci-
ite so op{ta anesteziјa, a nesakanite pridru`ni 
efekti se poretki. Voedno, regionalnata 
anesteziјa obezbeduva podolgotraјno postopera-
tivno obezboluvaњe na pacientite [9,10]. Na{a-
ta pacientka e vodena vo spinalna anesteziјa so 
malo koli~estvo lokalen anestetik i Fentanyl 
koј se vrzuva za receptorite na nivoto kade {to 
e apliciran. Na toј na~in se obezbeduva nizok 
blok i hemodinamska stabilnost na pacientot. 
Pacientkata u{te vo predoperativniot period 
poka`a znaci za hipoksiјa koјa be{e tretirana 
so nizok protok na kislorod. Tretmanot so kis-
lorod prodol`i do petiot postoperativen den. 
Ova e vo soglasnost so preporakite na Rees i Dud-

ley [11] za tretiraњe na pacientite so HOBB so 
2-4L/min vo tekot na prvite tri dena po opera-
ciјata. Tie, vo nivnata studiјa, do{le do zaklu-
~ok deka pacientite so HOBB vodeni vo op{ta 
anesteziјa po~esto pobaruvaat tretman so kislo-
rod vo postoperativniot period i po~esto raz-
vivaat belodrobna slabost za koјa e potreben tret-
man so mehani~ka ventilaciјa.    
Aortalnata stenoza pretstavuva rizik za regi-
onalna anesteziјa bideјќi go namaluva srceviot 
"preload" i so toa se vlo{uva hemodinamikata na 
pacientot. Pacienti so aortalna stenoza mo`e 
bezbedno da se tretiraat so spinalna anestezi-
јa, dokolku se obezbedi normalen arteriski pri-
tisok i dobra hemodinamska stabilnost. Kaј ovie 
pacienti se prepora~uva epiduralna anestezi-
јa bideјќi koli~estvoто na lokalniot anestetik 
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mo`e da se titrira [5,6]. Nasproti ovie rezulta-
ti, kaј pacienti so kongestivna srceva slabost se 
prepora~uva primena na regionalna anesteziјa 
sekoga{ koga toa e vozmo`no bideјќi ovoј tip 
anesteziјa go rastоварuva srceto, odnosno go na-
maluva srceviot "preload" и "afterload" [5,6]. Vo na-
{ata studiјa, pacientkata strada{e od lesnа форма 
na aortalna stenoza i zna~aјna kongestivna srce-
va slabost. Vo tekot na spinalnata anesteziјa ne 
poka`a znaci na destabilizaciјa, veroјatno poradi 
niskiot blok i dobrata hemodinamska stabilnost. 
Postarite pacienti so srcevi i belodrobni prid-
ru`ni zaboluvaњa mora vnimatelno da se tre-
tiraat so te~nosti i pritoa da se следат vital-
nite parametri i koli~estvoто i boјata na uri-
nata [6,7]. Na{ata pacientka prviot postope-
rativen den, iako be{e tretirana so diuretik, 
razvi bubre`na slabost so poјava na oliguriјa. Se 
покажа deka preporakata od 1000ml FR 0,9% ne e 
zadovolitelnа. Na{ata ideјa be{e da se zapo~-
ne so te~nosti i lesna hrana u{te vo ve~ernite 
~asovi so cel pacientkata sama da go regulira 
vnesot na te~nosti i da se odr`i nutritivniot 
status. Po vklu~uvaњeto na Dopamin i lesno zgo-
lemeniot vnes na te~nosti, sostoјbata na paci-
entkata be{e podobrena. 
Na kraјot na hirur{kata intervenciјa pacientka 
dobi edna edinica eritrociti imaјќi predvid deka 
vrednosta na hematokritot predoperativno 
be{e pod dolnata referentna vrednost, a vo 
tekot na operaciјata ima{e zaguba od 500ml 
krv. Vo studiјa napravena kaј pacienti so skore-
{en infarkt [12] bilo utvrdeno deka transfu-
ziјaта na eritrociti i odr`uvaњe na vrednosta 
na hematokritot od 0,30, јa namaluva incidencata 
za poјava na srcev infarkt. 
 
Zaklu~ok 
 
Perioperativniot morbiditet i mortalitet kaј 
postarite pacienti sè u{te pretstavuva zna~a-
en problem. Sumirani potencijalni preporaki 
za tretman na postarite pacienti se: 
1. Predoperativna procenka na postarite pa-

cienti kako visokorizi~na grupa za poјava 
na postoperativni komplikacii. 

2. Predoperativni testovi (invazivni ili nein-
vazivni) samo dokolku nivnoto izveduvaњe јa 
menuva nasokata za predoperativna подготов-

ка ili odlukata za hirur{ka intervenciјa. 
3. Efektivna kontrola na koegzistira~kite 

zaboluvaњa. 
4. Perioperativno odr`uvaњe na stabilna 

hemodinamika. 
5. Primena na pomalku invazivni hirur{ki pro-

ceduri (koga e mo`no). 
6. Intenziven perioperativen monitoring. 
7. Prevenciјa na hipoksemiјa, hipotermiјa i 

delirium. 
8. Efektiven postoperativen tretman na 

bolkata. 
Inkorporiraњeто na sekoј od ovie elementi vo 
perioperativniot tretman na postarite pacien-
ti go podobruva postoperativnoto zakrepnuva-
we kaј ovaa brzoraste~ka, vulnerabilna grupa na 
pacienti.   
 
Konflikt na interesi. Ne e deklariran. 
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18-TI KONGRES NA LEKARITE NA REPUBLIKA MAKEDONIJA 

 
 
Tradicionalniot 18. kongres na lekarite na Re-
publika Makedonija se odr`a od 15-18 juni, 2011 
godina vo hotelot Desaret vo Ohrid. Na Kongre-
sot ima{e vkupno 900 u~esnici, od koi 339 od stran-
stvo (Albanija, Crna Gora, Hrvatska, Srbija, Slo-
venija, Bugarija), a ostanatite od Makedonija.  
Glavni celi na Kongresot, kako najdostapen i 
najmasoven na~in na edukacija, bea: 
• da izleze vo presret na potrebata i dol`nos-

ta na makedonskite lekari da gi iznesat svo-
ite dostignuvawa vo strukata i naukata;  

• da im ovozmo`i na u~esnicite da dobijat in-
formacii za novostite, promenite i tren-
dovite od oblastite koi bea glavni temi na 
Kongresot;  

• da vlijae na podignuvaweto na kvalitetot na  
lekarskata rabota;   

• da pridonese za unapreduvawe na zdravstvoto 
vo zemjata.   

Osnovna zalo`ba na Nau~niot odbor na 18. kon-
gres na lekarite na Republika Makedonija be{e 
celosna poddr{ka i promocija na konceptot na 
medicina zasnovana na dokazi, na kontinuira-
nata edukacija i na kontinuiraniot profesiona-
len razvoj na lekarite vo R. Makedonija. Zatoa, 
me|u ostanatoto, be{e odlu~eno site prezenta-
cii da bidat izneseni na plenarni sednici. 
  
Glavni temi na Kongresot bea: 
1. Hipertenzija - Hipertenzija i srce; hiper-

tenzija i srcevo i vaskularno remodelirawe; 
hipertenzija i srceva slabost; hipertenzija 
i bubreg; hipertenzija i renalna nadomestu-
va~ka terapija; hipertenzija i progresija na 
hroni~na renalna bolest; hipertenzija i ce-
rebrovaskularni zaboluvawa; hipertenzivna 
encefalopatija; vaskularni demencii. 

2. Infekcii - Dolnorespiratorni infekcii; 
bakteriski dolnorespiratorni infekcii; 
nebakteriski dolnorespiratorni infekcii; 
crevni infekcii; bakteriski crevni infek-
cii; nebakteriski crevni infekci;  

3. Rezistencija i racionalna upotreba na 
antibiotici.  

4. Prevencija i rana detekcija na karcino-
mite (na grloto na matkata, na dojkata, na 
debeloto crevo, na prostata, na tiroideata)- 
trkalezna masa 

5. Slobodni temi 
Kriteriumite za selekcija na glavnite temi na 
kongresot bea tie da bidat od op{t interes za 
zdravstvoto vo R. Makedonija; da se odnesuvaat 
na sostojbi/bolesti so koi lekarite sekojdnev-

no se sretnuvaat; da bidat od oblasti vo koi mo-
`e da se napravat istra`uvawa na sekoe nivo na 
zdravstvenata za{tita; od oblasti vo koi se pot-
rebni ponatamo{ni podobruvawa vo dijagnostika-
ta, terapijata i pru`aweto na zdravstvenata nega i/ 
ili onamu kade ima potreba od novi strategii.  
Na Kongresot be{e prijaven 181 apstrakt. Ap-
straktite se recenziraa od dvajca recenzenti. 
Vo procesot na recenzija, anonimno, recenzen-
tot mu dodeluva{e na sekoj apstrakt maksimum 
5 poeni -po eden za sekoj zadovolen kriterium 
od odnapred zadadenite 5. Pette kriterumi se: 
aktuelnost i va`nost na temata za prezentaci-
ja na Kongresot; primena na soodvetna metodo-
logija na istra`uvawe; validnost i va`nost na do-
bienite rezultati; konzistentni zaklu~oci; sood-
veten format (jazik, stil, forma, estetika). Zavr-
{nata ocenka se dobiva{e kako aritmeti~ka sre-
dina od ocenkite na dvajcata recenzenti, a vrz 
taa osnova se odreduva{e dali trudot }e bide pri-
faten za usna prezentacija - se prifa}aa najdobro 
ocenetite trudovi od sekoja pottema. 
Zabele`iv e zna~itelno pomaliot broj na pri-
javeni apstrakti (pove}e od 3 pati pomalku vo 
sporedba so 17-iot Kongres odn., 181 nasproti 605). 
Mo`e da se pretpostavi deka edna od pri~ini-
te za toa e na~inot na koj denes se izvr{uva i se 
vrednuva kontinuiranata medicinska edukaci-
ja. Postojat mnogu KME aktivnosti, vo koi, za 
`al, sè u{te se stimulira pove}e pasivnoto, ot-
kolku aktivnoto u~estvo.  
Najgolem interes ima{e za prezentacija na slo-
bodni temi (51), {to zboruva deka i ovoj pat e 
prisuten problemot na nemawe inventivnost i 
kreativnost za istra`uvawe kaj na{ite lekari, 
zaradi {to se retki vistinski istra`uvawa spo-
red odredena ideja i so odnapred zadena cel. Pos-
toi re~isi celosno otsustvo na podolgoro~ni stu-
dii na sledewe ili na dobro osmisleni interven-
tni ili epidemiolo{ki studii. 
Predavawa po pokana ima{e 12, a spored brojot 
na poeni od recenzijata, 30 apstrakti bea izbra-
ni za usna prezentacija, dodeka ostanatite 116 
za prezentacija preku poster. Od vkupniot broj 
na prifateni apstrakti za poster-prezentaci-
ja, okolu polovinata bea slobodni temi. Na tr-
kaleznata masa bea izneseni 15 predavawa.   
 
Odr`uvawe na Kongresot 
 
Posetenosta na predavawata, generalno, be{e za-
dovolitelna, no kako i voobi~aeno na sesiite koi 
bea prvi nautro ili vedna{ po pauzata za ru~ek, 
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nema{e zadovoluva~ka posetenost. Konstati-
rano e deka organizatorite vo idnina, treba da 
ja zasilat kontrolata i evidencijata za realno 
u~estvo na Kongresot. Zatoa, se predlaga  na sled-
nite kongresi da se sprovede vistinsko eviden-
tirawe na u~estvoto, odnosno, da se dodelat po-
mal broj poeni za pokratok prestoj /u~estvo (da 
se vovede kredit-sistem spored brojot na ~aso-
vi na aktivno u~estvo). 
 
Kvalitet na plenarnite, vovednite, usnite i 
prezentaciite preku poster 
 
Generalno, site vovedni izlagawa bea na viso-
ko nivo. Najgolemiot broj usni izlagawa imaa 
zadovoluva~ko nivo na kvalitet. Treba da se od-
bele`i relativno poniskiot stru~en kvalitet, 
a isto taka i niskiot tehni~ko-estetski kvalitet 
na del od postavenite posteri.  
Na trkaleznata masa koja se odr`a posledniot 
den od Kongresot vo prepolna sala, u~estvuvaa 
15 prezenteri i golem broj diskutanti. Gole-
miot interes koj go pobudija oddelni prezenta-
cii se gleda od faktot {to tie bea prosledeni so 

brojna i kvalitetna diskusija, a na krajot bea do-
neseni soodvetni zaklu~oci.   
Kako op{t zaklu~ok za Kongresot, mo`e da se 
ka`e deka toj be{e uspe{en, no deka vo idnina 
treba da se raboti na toa pove}e da se stimuli-
ra aktivnoto, a ne pasivnoto u~estvo na lekari-
te i potrebni se pove}e elementi za kontinui-
ran profesionalen razvoj.  
Za visokiot stru~en kvalitet i organizacijata 
na stru~niot del na Kongresot, Makedonskoto 
lekarsko dru{tvo i vo ovaa prigoda osobeno se 
zablagodaruva na Nau~niot odbor na ~elo so pret-
sedatelot prof. d-r Katica Zafirovska.  
Ovoj navistina uspe{en i kvaliteten Kongres na 
lekarite na Republika Makedonija so me|una-
rodno u~estvo ne }e mo`e{e tolku dobro da bide 
organiziran bez celosnata i bezrezervna poddr-
{ka na generalniot sponzor na Kongresot-Al-
kaloid AD Skopje.  
 

Prof. d-r Jovan Tofoski 
Pretsedatel na Makedonskoto lekarsko 

dru{tvo 

 

 
 
 



 

Mak Med Pregled 2011; 65(2): 125-126                                                                                                                                                            

 
SPASUVAJ]I GI DECATA GRADIME POUBAVA IDNINA 

5-ti kongres na pedijatrite na Makedonija so internacionalno u~estvo 
 
 
 
 
Zdru`enieto na pedijatrite na Makedonija go 
odr`a svojot jubileen 5-ti kongres vo periodot 
od 5-9. oktomvri vo Ohrid vo hotel Metropol. 
Kako najgolema i organizaciski najkompleksna 
manifestacija na pedijatrite od Makedonija or-
ganizirana od Zdru`enieto na pedijatrite na Re-
publika Makedonija se odr`uva sekoi ~etiri go-
dini. Toa e mesto na intenzivna nau~na pedijat-
riska razmena na iskustva i znaewa. Taka, celta 
i na ovoj kongres be{e da se prezentiraat najno-
vite trendovi vo poleto na pedijatrijata so za-
stapenost na nau~ni i aplpikativni temi od pri-
marnata, sekundarnata i terciernata zdravstve-
na za{tita, kako i temi od srodni specijalnosti, 
so cel da se dade pridones vo obezbeduvaweto kva-
litetna zdravstvena za{tita na na{ite deca. 
5-tiot kongres na pedijatri e dosega najposete-
nata manifestacija na koja u~estvuvaa 950 pedi-
jatri od vkupno 15 dr`avi vo Evropa. Bea odr`a-
ni 58 predavawa od renomirani doma{ni i stran-
ski predava~i vo sklop na deset plenarni nau~-
ni sesii podeleni vo 6 glavni temi: Ishrana, 
Rast i razvoj, Kardiologija, Intenzivna nega, 
Infekcii i Razno. Vo usnite sesii bea prezen-
tirani 25 predavawa, a ima{e i 108 poster-pre-
zentacii. Za odbele`uvawe e toa {to prvpat na 
ovoj kongres e vnesen nov nau~en priod vo na-
{ite nau~ni manifestacii, a toa e zbogatuva-
we na kongresot so pridru`ni nau~ni manife-
stacii-trinaeset simpoziumi, eden postdiplom-
ski kurs i {est rabotilnici, sè so cel da se pro-
{irat znaewata na pedijatrite. Pritoa, vo {e-
ste rabotilnici u~estvuvaa 17 renomirani pre-
zenteri, a na postdiplomskiot kurs 4 istaknati 
profesori. Vo ramkite na nau~nite simpoziu-
mi slu{navme 21 predavawe. 
U~estvoto na na{ite kolegi i prijateli od raz-
li~nite oblasti na medicinata pridonesuva ovoj 
kongres da bide vistinski interdisciplinaren 
i me|unaroden. Zdru`enieto na pedijatrite na 
Makedonija gi otvori vratite za aktivno u~es-
tvo i na nevladiniot sektor. Zna~aen pridones 
vo organizacijata na Kongresot dadoa pove}e far-
macevtski kompanii, za {to, vo ovaa prigoda im 
se zablagodaruvame.   
Ovoj redoven 5. kongres na pedijatrite na Ma-
kedonija se odr`a vo periodot na golemiot ju-
bilej-65 godini od postoeweto na Zdru`enieto 
na pedijatrite na Makedonija. Toa se 65 godini 
koi zna~at razvoj i napredok na pedijatriskata 

nauka i misla vo Makedonija, 65 godini gri`a 
za unapreduvawe na zdravstvenata za{tita na 
decata, gri`a za zdravo i sre}no potomstvo. Vo 
toj kontekst, na sve~enoto otvorawe na kongre-
sot koe se odr`a vo hotelot Metropol vo Oh-
rid prisustvuvaa zamenikot-minister za zdrav-
stvo, g. Jovica Andovski, Pretsedatelot na Ma-
kedonskoto lekarsko dru{tvo g. Jovan Tofoski, 
pretstavnikot na UNICEF za Makedonija g. 
Semjuel Xet, Visokiot pretstavnik na Ameri-
kanskata ambasada, direktorkata na SZO g-|a Ma-
rija Ki{man, direktorot na Klinikata za det-
ski bolesti-Skopje, g. Aco Kostovski i g. Afrim 
Sulejmani, direktori na pove}e eminentni kli-
niki, bolnici i srodni institucii. Po povod 65-
godi{niot jubilej, na pretstavnicite na ovie re-
nomirani institucii im bea dodeleni plaketi 
za pridones vo unapreduvaweto na zdravstvena-
ta za{tita na decata vo Republika Makedonija.   
Od imeto na Organizaciskiot odbor, Pettiot 
kongres na pedijatrite na Makedonija so inter-
nacionalno u~estvo go otvori Pretsedatelot na 
Zdru`enieto na pedijatri na Makedonija, d-r. 
sci. Aleksandar Sajkovski, koj se osvrna na va`-
nosta na po~ituvawe na postulatite za pravata 
na deteto i na Deklaracijata za pravata na de-
teto, zloupotrebite od tipot na diskriminaci-
ja, netolerancija, nepravda, nasilstvo i ropstvo. 
Be{e naglaseno deka ovie prava i ovie obvrski 
se kodeks na odnesuvawe na sekoj pedijatar vo sve-
tot, toa e najsuptilniot i najosetliviot segment 
na deluvaweto na pedijatrite. Bea naglaseni i 
reformite vo na{iot zdravstven sistem vo sklop 
na refromskite procesi vo mnogu drugi zemji 
vo svetot. Be{e potencirano deka pedijatrite 
vo svetot i kaj nas, vo kontiunitet go gradea, go 
prifa}aa i go razvivaa sekoj nov priod kon di-
jagnostikata i tretmanot na site bolesti kaj de-
cata, deka pedijatrite bea i se glavni akteri vo 
dramati~noto namaluvawe na neonatalniot i do-
ene~kiot  mortalitet. Pedijatrite vo Republi-
ka Makedonija pomalku ili pove}e se dvi`at vo 
lavirintot na reformskite promeni, site so na-
de` deka }e se vrati sjajot i mestoto na pedija-
tarot, posebno vo primarnata zdravstvena za{-
tita. Osobeno zabele`itelno, na otvoraweto na 
Kongresot, be{e obra}aweto na Pretsedatelot 
na Makedonskoto lekarsko dru{tvo koj ne kri-
e{e ubavi i topli zborovi za na{eto zdru`e-
nie i negovata aktivnost. 
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Ocenka na site u~esnici na 5-tiot kongres na 
pedijatrite na Republika Makedonija e negova-
ta golema poleznost za site lekari od medicin-
sko-profesionalen aspekt. Ovoj kongres be{e 
navistina ubava mo`nost za site nas, pedijatri-
te, da gi razmenime na{ite profesionalni is-

kustva, so glavna cel-unapreduvawe na sevkupni-
ot priod vo tretmanot na bolnite deca. 
 

D-r.sci. Aleksandar Sajkovski 
Pretsedatel na Zdru`enieto na  

pedijatri na R. Makedonija
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PRV MAKEDONSKI KONGRES NA PATOLOZI SO ME\UNARODNO U^ESTVO 

(Ohrid, 12-16 oktomvri 2011 g.) 
 

 
 
Prviot makedonski kongres na patolozite so 
me|unarodno u~estvo se odr`a vo hotelot Me-
tropol vo Ohrid od 12 do 16 oktomvri 2011 go-
dina. Kongresot be{e organiziran od Makedon-
skoto zdru`enie na patolozite. 
Na Kongresot u~estvuvaa pove}e od 150 u~esni-
ci, zaedno so 38  pokaneti predava~i. Osven pe-
deset i ~etirite ~lenovi na Zdru`enieto na pa-
tolozi na Makedonija, na Kongresot prisustvu-
vaa i mnogu drugi kolegi od Makedonija, kako i 
26 pokaneti predava~i i 42 u~esnici od sosed-
nite zemji (Albanija, Bosna i Hercegovina, 
Bugarija, Kosovo, Srbija, Slovenija, Hrvatska, 
Crna Gora), drugi evropski zemji (Avstrija, 
Belgija, Danska, Germanija, Turcija, Francija, 
Holandija, ^e{ka, [vajcarija, [panija) i SAD.  
Vo ramkite na nau~nata programa na Kongresot 
bea odr`ani 7 simpoziumi od oblasta na gastro-
intestinalnata, pulmonalnata, ginekolo{kata pa-
tologija, potoa od patologijata na dojka, meki 
tkaewa i koski, citologijata i druga patologi-
ja. Vo ramkite na ovie simpoziumi be{e pre-
zentirano 31 predavawe, zaedno so edno preda-
vawe od oblasta na hematopatologijata. Bea or-
ganizirani tri satelitski simpoziumi od komer-
cijalni kompanii, tri slajd-seminari od obla-
sta na hirur{kata patologija, hematopatologija-
ta i patologijata na dojka i bea odr`ani tri vo-
vedni predavawa. ^etvorica istaknati profe-
sori po patologija-Hans Konrad Miler-Hreme-
link (od Univerzitetot od Virzburg, Germani-
ja), Xovani De Petris (od Klinikata Majo, Ari-
zona, SAD), Hoze Ignacio Lopez (od Univerzi-
tetot na Baskija, Bilbao, [panija) i Husein Si-
tki Tuzlali (od Univerzitetot na Istanbul, Tur-
cija) gi spodelija svoite zna~ajni iskustva pre-
ku predavaweto od oblasta na hematopatologi-
jata i trite vovedni predavawa.  
Pokraj spomenatite predavawa, na Kongresot bea 
izneseni 13 usni i 60 poster-prezentacii na u~es-
nicite od site oblasti na patologijata. Krajnata 
programa na Kongresot e dostapna na internet-
adresata (http: //www.pathology2011.com/). Na zavr-
{nata ceremonija, na avtorite na trite najdob-
ri usni i poster-prezentacii im bea dodeleni 
posebni diplomi i specijalni nagradi.  
Vo ramkite na Kongresot, na 14 oktomvri se odr-
`a i Evropska {kola za nefropatologija, pod-
dr`ana od ERA-EDTA (Evropskoto bubre`no 
zdru`enie i Evropskoto zdru`enie za dijaliza 
i transplantacija) i od Rabotnata grupa za ne-

fropatologija pri Evropskoto zdru`enie na pa-
tolozi. Na [kolata, koja se evaluira{e kako 
KME-aktivnost, pokraj patolozite, u~estvuvaa 
i nefrolozi, pedijatri i lekari od drugi speci-
jalnosti, odnosno vkupno 60 u~esnici koi ima-
at interes vo ovaa oblast. Vo ramkite na pro-
gramata na [kolata, prof. d-r Mihael Miha~, 
pretsedatel na Rabotnata grupa za nefropato-
logija na Evropskoto zdru`enie na patolozi, i 
u{te deset drugi predava~i odr`aa predavawa 
vo koi bea izneseni najsovremeni soznanija za 
bolestite na glomerulite, tubulo-interstici-
jalnite bolesti i transplantaciskata patologi-
ja. Site predavawa odr`ani vo ramkite na [ko-
lata se dostapni na internet-adresata na Rabot-
nata grupa za nefropatologija vo ramkite na 
Evropskoto zdru`enie na patolozi (http://www. 

nephropathology-esp.org/). Osven toa ERA-EDTA da-
de dve stipendii na mladi patolozi koi imaat in-
teres od oblasta na nefropatologijata.  
Pokraj rabotniot del na Kongresot, za u~esni-
cite bea organizirani i socijalni aktivnosti 
kako koktelot po povod sve~enoto otvorawe koe-
{to se odr`a vo salata Biljana vo hotelot Me-
tropol, potoa koncertot na trioto Skopje-orga-
niziran vo crkvata Sv. Sofija vo Ohrid i zaedni~-
kata ve~era na site u~esnici i pokaneti predava~i. 
Bogatata i dobro izbrana nau~na programa, za-
edno so dobrite uslovi za odr`uvawe vo hote-
lot Metropol i na{iot Ohrid poln so istori-
ski znamenitosti i so prekrasnoto Ohridsko Eze-
ro ovozmo`ija na Kongresot da se razmenat znae-
wa i iskustva, da se vospostavat mnogu profe-
sionalni i li~ni kontakti me|u u~esnicite, ka-
ko i da se otvorat mo`nosti za natamo{na so-
rabotka i usovr{uvawe na kadri vo brojni vrv-
ni institucii od ovie oblasti niz celiot svet.  
Upravniot odbor na Makedonskoto zdru`enie na 
patolozite zaedno so Organizaciskiot i Nau~-
niot odbor na kongresot so svojot anga`man i 
zalagawe obezbedija odli~ni uslovi za uspe{-
na realizacija na ovoj istoriski Prv makedon-
ski kongres na patolozite.  Za odbele`uvawe e 
i toa {to Kongresot se odr`a vo godinata vo 
koja Zdru`enieto na patolozi na Makedonija 
slavi 40-godi{nina od svoeto osnovawe.  
Gledano vo celost, makedonskite patolozi po-
tvrdija deka imaat kapacitet za organizacija 
na eden vakov mnogu uspe{en nastan, a istovre-
meno poka`aa deka praktikuvaat sovremena di-
jagnosti~ka patologija i deka se zalagaat vo svo-
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ite nau~ni proekti da gi vovedat tehnolo{ki-
te napredoci koi bea istaknuvani vo site nau~-
ni sesii na Kongresot.  
Na kraj, bi sakale da ja iskoristime i ovaa mo`-
nost za da im se zablagodarame od imeto na Ma-
kedonskoto zdru`enie na patolozite i Organi-
zaciskiot komitet na Kongresot na site prisut-
ni u~esnici, na pokanetite predava~i, na ERA-
EDTA i Rabotnata grupa za nefropatologija na 
Evropskoto zdru`enie na patolozi, na site in-
stitucii koi nè podr`aa vo organizacijata, ka-
ko na sponzorite i toa generalniot sponzor-
kompanijata Hofmann-La Ro{, kako i Adriamed-
oficijalniot pretstavnik na Ro{ Dijagnostik 
vo Makedonija, Farmahem-avtoriziraniot pret-

stavnik na Dako proizvodite vo Makedonija, Va-
rus pretstavnikot na Merk vo  Makedonija, Al-
kaloid, Novartis i Bi-El in`enering od Stru-
mica, bez ~ija pomo{ i poddr{ka nema{e da mo-
`e da bide realiziran ovoj uspe{en nastan, sti-
mulativen i instruktiven kako od nau~en, taka 
i od socijalen aspekt.    

 
prof. d-r Neli Ba{eska 

Pretsedatel na Zdru`enieto na patolozi na 
Makedonija 

prof. d-r Vesna Janevska 
Pretsedatelot na Organizaciskiot odbor 

prof. d-r Gordana Petru{evska 
Pretsedatelot na Nau~niot odbor
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ERATUM 
 
Originalen trud 
 

MAKEDONSKI RENALEN REGISTAR: 2002-2008 
 

MACEDONIAN RENAL REGISTRY: 2002-2008 
 

Stoj~eva-Taneva Olivera      
 
JZU Univerzitetska klinika za nefrologija, Skopje, R. Makedonija 
 
Mak Med Pregled  2010; 64(2): 129-34 

 
 
Se objavuva korekcija na podatok objaven vo trudot na Prof. Dr. Olivera Stoj~eva-Taneva, 
Makedonski renalen registar: 2002-2008. Mak Med Pregled 2010; 64(2): 26-34.  
 
Se raboti za tehni~ka gre{ka zaradi nesoodveten transfer od izvorot na podatocite vo periodot 
koga se sobirani, pa zatoa, vo tabelata br. 4, kade e daden brojot na bubre`ni transplantacii po 
godini, za 2008 godina kade brojot na transplantirani bolni e vkupno 8, treba da iznesuva 13. 
  

  



 

UPATSTVO ZA PRIJAVA NA TRUD OD SORABOTNICITE NA MMP 
 
"Makedonski medicinski pregled" (MMP) e stru~no spisanie na Makedonskoto lekarsko dru{tvo, 
prvenstveno nameneto na lekarite od op{ta praktika, specijalistite od oddelnite medicinski 
disciplini i istra`uva~ite vo oblasta na bazi~nite medicinski i drugi srodni nauki. 
 
Spisanieto gi ima slednive rubriki i kategorii na trudovi: 
 

1. Izvorni trudovi 
2. Soop{tuvawa za klini~ki i laboratoriski iskustva 
3. Prikazi na slu~ai 
4. Od praktika za praktika  
5. Edukativni statii 
6. Variae (писма од редакцијата, општествена hronika, prikazi na knigi, izve{tai od kongresi, 

simpoziumi i drugi stru~ni sobiri, rubrikata ,, Vo se}avawe,, i dr). 
 
Izvornite trudovi imaat belezi na nau~ni trudovi, dodeka trudovite kategorizirani vo rubrikite 2-5 
imaat belezi na stru~ni trudovi. 
Vo MMP se objavuvaat trudovi na ~lenovite na MLD ili na ~lenovi na drugi stru~ni zdru`enija. 
Avtorite se odgovorni za po~ituvaweto na eti~kite na~ela pri medicinskite istra`uvawa, a 
iznesenite stavovi, izvedeni od analizata na sopstvenite rezultati, ne se nu`no i stavovi na 
Redakcijata na MMP. 
Redakcijata gi ispra}a rakopisite na stru~nа recenziја; recenzentot (ite) i Redakcijata ja 
opredeluvaat definitivnata kategorizacija na rakopisot koj e prifaten za pe~atewe. Redakcijata go 
zadr`uva pravoto rakopisite da gi pe~ati spored recenziraniot prioritet. 
Upatstvoto za sorabotnicite na MMP e vo soglasnost so Vankuverskite pravila za izedna~eni barawa 
za rakopisite koi se pra}aat do biomedicinskite spisanija. 

 
1. TEKST NA RAKOPISOT 

MMP objavuva rakopisi pi{uvani vo duhot na makedonskiot standarden jazik, so soodvetna 
makedonska nomenklatura za oddelna medicinska terminologija, no mo`na e i prijava na trud na 
angliski jazik. Dokolku upotrebata na kratenki e neophodna, sekoja kratenka precizno se definira 
pri prvoto pojavuvawe na tekstot.  
Site rakopisi se ispra}aat vo elektronska forma na elektronskata adresa  (e-mail) na MLD-MMP, so 
dvoen prored i najmnogu 28 redovi na stranica, kirili~en font Mac C Tajms golemina 12, a latini~en 
font Times New Roman golemina 12. Levo, gore i dolu treba da se ostavi slobodna margina od najmalku 
3 sm, a desno od 2,5 sm.. Redniot broj  na stranicite se pi{uva vo desniot goren agol. 
Rakopisot na trudot treba da e pridru`en so pismo na prviot avtor, so izjava deka istiot tekst ne e 
ve}e objaven ili podnesen/prifaten za pe~atewe vo drugo spisanie ili stru~na publikacija i so 
potvrda deka rakopisot e pregledan i odobren od site koavtori, odnosno so pridru`na deklaracija za 
eventualen konflikt na interesi so nekoj od avtorite. 
 
Izvornite trudovi i soop{tuvawata go imaat sledniov formalen redosled: naslovna strana, izvadok 
na makedonski jazik (voved, metodi, rezultati, zaklu~ok) so klu~ni zborovi, izvadok na angliski jazik 
so klu~ni zborovi, voved, materijal i metodi, rezultati, diskusija i zaklu~oci, literatura i prilozi 
(tabeli, grafici i sliki) i legendi za prilozite vo eden fajl. 
 
Prikazite na slu~ai treba da sodr`at voved, detalen prikaz na slu~ajot, diskusija so zaklu~ok i 
literatura so prilozi. 
 
Naslovnata strana treba da ima: naslov na makedonski i angliski, imiwa i prezimiwa na avtorite, 
kako i instituciite na koi im pripa|aat, imiwata na avtorite i naslovot na ustanovata se povrzuvaat 
so arapski brojki; avtor za korespondecija so site detali (tel. e-mail); kategorija na trudot; kratok 
naslov (do 65 karakteri zaedno so prazniot prostor); kako i informacija za pridonesot za trudot na 
sekoj avtor (ideja, dizajn, sobirawe na podatoci, statististi~ka obrabotka, pi{uvawe na trudot). 
 
Naslovot treba koncizno da ja izrazi sodr`inata na trudot. Se prepora~uva da se izbegnuva upotreba 
na kratenki vo naslovot. 
 



 

Izvadokot na makedonski jazik treba da sodr`i najmnogu 250 zborovi i da bide strukturiran so site 
bitni ~initeli izneseni vo trudot: voved so celta na trudot, metodot, rezultati (so numeri~ki 
podatoci) i zaklu~oci. Zaedno so izvadokot, treba da se dostavat i do 5 klu~ni, indeksni zborovi.  
 
Izvadokot na angliski jazik mora da e so sodr`ina identi~na so sodr`inata na izvadokot na 
makedonski jazik. Klu~nite zborovi treba da se vo soglasnost so MeSH (Medical Sibject Headings) listata 
na Index Medicus. 
 
Vovedot treba da pretstavuva kratok i jasen prikaz na ispituvaniot problem i celite na 
istra`uvaweto, so naveduvawe na eti~kiot komitet odnosno institucijata koja go odobrila 
ispituvaweto (klini~ka studija koja se raboti spored principite na Helsin{kata deklaracija za 
pacientite i nivnite prava). 
 
Metodite treba da bidat to~no nazna~eni, za da se ovozmo`i povtoruvawe na prika`anoto 
istra`uvawe. Osobeno e va`no da se preciziraat kriteriumite za selekcija na opserviranite slu~ai, 
vovedenite modifikacii na ve}e poznatite metodi, kako i identifikacija na upotrebenite lekovi 
spored generi~noto ime, dozite i na~inot na administracija. 
 
Rezultatite treba da se prika`at jasno, po logi~en redosled. Rezultatite se iznesuvaat vo 
standardnite SI edinici. Vo tekstot treba da se nazna~i optimalnoto mesto kade }e se vmetnat 
tabelite i ilustraciite, za da se izbegne nepotrebnoto povtoruvawe na iznesenite podatoci. 
Zna~ajnosta na rezultatite treba da se obraboti statisti~ki, so detalen opis na upotrebenite 
statisti~ki metodi na krajot na delot metodi. 
 
Diskusijata treba da gi istakne implikaciite od dobienite rezultati, sporedeni so postojnite 
soznanija za ispituvaniot problem. 
 
Zaklu~ocite treba da ne bidat podolgi od 150 zborovi.  
 

2. PRILOZI 
 

Kako prilog-dokumentacija na trudovite predlo`eni za pe~atewe, mo`e da se dostavaat do 5 priloga 
(tabeli, figuri,/sliki - ilustracii). 
 
Tabelite se dostavuvaat na krajot na trudot vo istiot fajl. Sekoja tabela treba da ima svoj naslov i 
reden broj koj ja povrzuva so tekstot. Horizontalni i vertikalni linii na tabelata ne se dozvoleni; 
oznakite na kolonite vo tabelata se pi{uvaat skrateno ili so simbol, a nivnoto objasnuvawe se 
pi{uva na dnoto na tabelata, vo vid na legenda. 
 
Ilustraciite se dostavuvaat so reden broj kako slika vo crno-bela tehnika, a sekoja slika treba da e 
pridru`ena so legenda (opis).  
 
Mikrofotografiite mo`e da sodr`at posebni oznaki vo vid na strelki ili simboli. Pokraj opisot 
na slikata, mora da se navede i zgolemuvaweto i vidot na boeweto na preparatot (ako toa ve}e ne e 
napraveno vo sekcijata materijal i metodi). 
Site oznaki na fotografiite mora da bidat dovolno golemi, za da mo`e jasno da se raspoznaat i po 
smaluvaweto vo pe~atnicata, pri nivnoto vklu~uvawe vo pe~atenata stranica na spisanieto. 
 

3. LITERATURA 
 
Citiranata literatura se pi{uva na krajot na trudot po zaklu~ocite, so redni broevi spored 
redosledot na pojavuvaweto na citatot na tekstot na trudot staveni vo sredni zagradi i bez prostor 
me|u niv (ako se posledovatelni треба да се povrzani so crti~ka, na pr. [3-6]). 
Literaturata se citira na sledniov na~in (kratenkite za naslovite na spisanijata treba da se spored 
listata prifateni vo Index Medicus):  

a) statija vo spisanie (se naveduvaat site avtori, ako gi ima do 4 ili pomalku; ako gi ima 
pove}e od 4 se naveduvaat prvite 3 avtori i se dodava: i sor.) Neglia JP Meadows AT, Robison LL et al. 
Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6. 

b) zaedni~ki avtor 



 

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer. Possible 

therapeutic implications. Cancer 1986; 58: 1756-61. 

v) bez avtor - anonimno. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8). 

g) poglavje vo kniga ili monografija 
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.  

 
Prvite otpe~atoci na trudovite im se pra}aat na avtorite za korekcija: avtorite se dol`ni 
korigiraniot otpe~atok da i go vratat na Redakcijata na MMP  vo rok od 2 dena.  
 
Adresata na Redakcijata  
Dame Gruev br. 3  
Gradski yid blok II,  
1000 Skopje,  
Tel.: ++ 389 02 3162 577  
 
Elektronska adresa (E-mail): MLD Unet <mld@unet.com.mk> 

 
 
Izvestuvawe za ~lenovite na MLD 
 
Сите што сакаат и натаму да го добиваат списанието треба да ја имаат уплатено членарината за 2011 
година во висина од 600 денари и за тоа да ја информираат стручната служба на Македонско лекарско 
друштво, писмено или преку телефон. 
 
Детални информации можете да добиете на телефонот на Друштвото 02 3 162 557. 
 

 

 
Izvestuvawe za recenzentite za MMP 
 

Во склад со правилникот на УКИМ рецензентите што навремено и одговорно ќе ја одработат 

рецензијата ќе добијат 0.4 бода кои се собираат за унапредување во академските звања. Бодовите можат 

да се добијат и ретроградно преку побарување во МЛД – 3162 557. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 


