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Review article

DIABETIC CARDIOMYOPATHY: INTERSECTION OF MACROVASCULAR AND
MICROVASCULAR DISEASE, OR MUCH MORE?

JUNJABETCKA KAPAINOMUOIMATUJA: BKPCTYBAIBE HA MAKPOBACKYJIAPHATA U
MUKPOBACKYJIAPHATA BOJECT, WJIM MHOT'Y IOBEKE?

Irena Mitevska and Marijan Bosevski

University Cardiology Clinic, "Ss Cyril and Methodius" University, Medical Faculty, Skopje, Republic of

Macedonia
AncrpakTt

KappmnoBackynapauTe 60JIeCTH ce OITOBOPHU 32 TOo-
BeKe Off 75 MPOILEHTH Off CMPTHOCTA Kaj MalueHTH
co mujabeTec, Koja TIIaBHO € Mpein3BUKaHa Off KOpo-
HapHa aprepucka 6oJiecT u cpueBa ciaaboct. Kap-
TMOBACKYJIAPHAOT MOPOUANTET U MOPTAIHUTET Kaj
TIAIEHTH cO AmjabeTec MOXKarT fjla OuaT HEe3aBUCHO
NOBP3aHM M CO APYTU NAaTO(PU3NONOIIKHA MEXaHH3-
MU OCBEH KOpPOHApHATa apTepucka 0OJIECT, emuKap-
IWjaTHaTa ¥ MUKpoOBacKyiapHaTa Gosect. [Tocton
3rojJieMyBam-€ Ha WiejaTa JleKa MalueHTUTe co JIu-
jabeTec cTpagaaT u Off JOMOJHUTEIIHA CPIIEBU COC-
TOjOM HapeueHa "mujaGeTHUHA Kappuommonatwuja’.
IMocTojaT HEKONKY KIWHWYKY, €KCIIEPUMEHTAIHH,
TIATOJIOMIKY 1 EMAJIEMUAOIIONIKY UCTPAsKyBamha, KOU IO
NOIIP>KYBAAT MOCTOCHETO Ha eieH crienidieH eHTH-
TeT "mujabeTcka KapauoMuonatuja'. OBa ce MpéT-
MMOCTaByBa JieKa € TIOf] BIIMjaHWE HAa KOMIUIEKCHO
B3aE€MHO JIEjCTBO Ha HEKOJIKY METabOIIHI IPOMEHH IIITO
BOJIU KOH JIBeTe (PYHKIMOHATHA W CTPYKTYPHH TIPO-
MEHU Ha IujabeTcKNOT MuoKapy. Bo oBoj peBmjanen
TPY/ ce TIPE3EHTUPAHN ENMAJIEMIONIONIKITE aCTIeKTH 1
KJIMHIYKUTE UMIUTUKAIMA HAa OBaa cocTojoa.

Kunyunn 300poBm: gujabeTcka KapamoOMUONAaTH]ja,
AMjarHo3a, TpeTMaH

Abstract

Cardiovascular disease is responsible for over 75% of
deaths in diabetic patients, the majority caused by coro-
nary artery disease (CAD) and heart failure. Cardiovas-
cular morbidity and mortality in diabetic patients might
be independently associated with other pathophysiologic
mechanisms than coronary artery disease, epicardial and
microvascular disease. There is an increasing notion
that diabetic patients suffer from an additional cardiac

Correspondence to:  Irena Mitevska, University Cardiology Clinic,
"Vodnjanska" 17, 1000 Skopje, R. Macedonia; E-mail: peovskai@yahoo.com

condition named "diabetic cardiomyopathy". There are
several clinical, experimental, pathological and epide-
miological researches that support the existence of a
specific "diabetic cardiomyopathy". This is assumed to
be influenced by complex interaction of several metabo-
lic changes that leads to both functional and structural
alterations of the diabetic myocardium. In this review
epidemiological aspects and clinical implications of
this condition are presented.

Keywords: diabetic cardiomyopathy, diagnosis,
treatment

Diabetes and cardiovascular risk

Diabetes is a well-known risk factor for the development
of coronary artery disease (CAD) and also for sudden
cardiac death [1,2] It has been considered as CAD
equivalent, placing the diabetic patients in the high-risk
population for cardiovascular events. The most common
cause of death in diabetes is cardiovascular disease, in-
cluding heart failure, and amongst those with heart
failure diabetes is an adverse prognostic marker. The
prevalence of HF is around 22% in patients with DM
type 2. Diabetic men have more than twice increased
risk of heart failure than non-diabetic, while diabetic
women have a fivefold increased risk of developing
heart failure [1]. This excessive risk of heart failure per-
sists despite correcting for age, hypertension, obesity,
hypercholesterolemia, and coronary artery disease. Asym-
ptomatic patients with diabetes type 2 initially are in
the stage A of heart failure (absence of symptoms and
structural heart abnormalities), which could potentially
progress to stage B and stage C as clinically manifested
heart failure, depending on early diagnosis and diabe-
tes control [3-5].

Diabetic patients have 2-4 fold increased risk for fatal
and non-fatal CAD [6-10]. Furthermore, despite a com-
parable infarct size, diabetic patients have a far greater
risk of developing HF post-MI compared with nondiabe-
tic patients [11-13]. Patients with diabetes mellitus type 2
have diffuse CAD, more often multivessel disease, in-
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creased incidence of silent myocardial ischemia and lar-
ger myocardial infarction with poor collateral vessels
development. Heart failure due to coronary artery di-
sease in these patients is caused by myocardial ischemia,
hibernation and myocardial necrosis. Microangiopathic
changes in the small vessels of the heart of diabetic pa-
tients may contribute to diabetic cardiomyopathy as well.
Less appreciated is the fact that an increase in left ven-
tricular mass is observed in diabetic patients. This is
seemingly unrelated to the extent of coronary artery
disease. Many patients with diabetes have associated
hypertension (28-68%), so that some of the left ventri-
cular hypertrophy common in diabetics is likely related
to high blood pressure.

When hypertension is superimposed on the diabetic state,
significant myocardial morphologic damage is intensi-
fied, producing a powerful substrate for the develop-
ment of heart failure. Diabetic women tend to have much
greater left ventricular mass, and increased left ventricu-
lar wall thickness and chamber size. Other abnormalities
noted in human diabetic hearts include microvascular
constriction, interstitial fibrosis, and edema. In clinical
practice, it is difficult to separate out the mutual role
of hypertension and ischemia in the development of
diabetic cardiomyopathy. Studies have shown that diabe-
tics with hypertension have greater interstitial connective
tissue deposition comparing to patients with either diabe-
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tes or hypertension as isolated entities, and concomitant
hypertension further increases the development of nec-
rotic cell death in myocytes and endothelial cells but
does not increase apoptosis [14,15]. These differences
are attributed to increased angiotensin II receptor and
to oxidative stress in diabetic hearts.

It is proved and clinically known that the major cardiac
complications of diabetes mellitus include large coro-
nary conduit arteries, epicardial coronary arteries, and
the microvasculature. What is less considered and still
controversial by some cardiologists is the concept that
diabetes mellitus affects cardiac structure and function
independent of high blood pressure or coronary artery
disease (CAD). There are many experimental, pathologi-
cal, epidemiological, and clinical studies that underline
the existence of "diabetic cardiomyopathy". The Framin-
gham study demonstrated the increased incidence of
congestive HF independent of age, hypertension, obesity,
CAD and hyperlipidaemia. Considering the increasing
incidence of diabetes mellitus and its strong association
with the development of heart failure, it is important to
have in mind the evidence concerning the concept of
"diabetic cardiomyopathy", which was first described
nearly 30 years ago [14]. We have to understand the
basic mechanisms leading to diabetic cardiomyopathic
changes in order to treat these patients at early phases
of the disease.

77 yo MALE

Fig. 1. Myocardial perfusion scintigraphy- SPECT scan with Tc-99m sestamibi. Mild reduction
of radiotracer accumulation in the inferior wall, inferoseptal and small region of anteroseptal wall
in both studies. Shortened septum. There are no signs of stress inducible ischemia. Increased left
ventricular volumes with reduced global left ventricular function. Mild global hypokinesia. Scan
results indicate cardiomyopathic changed myocardium in patient with DM type 2
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Pathophysiology of diabetic cardiomyopathy

Diabetic cardiomyopathy is described as a disease pro-
cess which affects the myocardium in diabetic patients
causing a wide range of structural abnormalities that lead
to left ventricular (LV) hypertrophy, and a combination
of diastolic and systolic dysfunction. The condition is
associated with structural and functional myocardial dys-
function not related to the presence of coronary artery
disease (CAD), congenital heart diseases, valvular heart
diseases or hypertension. The concept of diabetic cardio-
myopathy is based on the concept that diabetes is the
factor which causes changes at the cellular level, leading
to structural myocardial abnormalities. Several pathologi-
cal mechanisms have been described and connected with
the pathogenesis of diabetic cardiomyopathy. Initial meta-
bolic processes are postulated as triggers of mechanis-
tic changes in myocardial structure, calcium signaling
pathways and metabolism which may precede clinical
manifestations of cardiac dysfunction. The other im-
portant factors include abnormalities in free fatty acid
metabolism, increased oxidative stress, increased apop-
tosis, activation of the RAAS, autonomic neuropathy
and, rarely, derangements in copper metabolism (Figure
1). Patients with hypertension and CAD may well have
myocardial changes related to these disease processes,
but a specific cardiomyopathy may also affect the myocar-
dium secondary to diabetes causing a synergistic ad-
verse effect as seen with a combination of diabetes and
hypertension. The challenging clinical question is whether
there are linking pathways between strict metabolic
changes and coronary artery disease that cause cardio-

vascular complications and heart failure in more that
75% of diabetic patients.

Diabetes mellitus and heart failure have multiple co-
mmon subcellular mechanisms that can be followed at
different stages of impaired glucose tolerance and insulin
resistance. Hyperglycemia is a causative factor that
induces maladaptive mechanism, which leads to heart
failure. Diabetic cardiomyopathy was originally descry-
bed in 1972 on the basis of observations in four diabe-
tic patients who presented with heart failure without
evidence of hypertension, CAD, valvular or congenital
heart disease [4]. The review of the studies done since
1972 appears to support the concept of a diabetic car-
diomyopathy independent of atherosclerotic cardiovas-
cular disease. The exact mechanism is still questionable.
Several mechanisms have been proposed including
small and microvascular disease, autonomic dysfunction,
metabolic derangements, and interstitial fibrosis, possibly
caused by the accumulation of a peroxidase acid schiff
(PAS)-positive glycoprotein, leading to myocardial hy-
pertrophy and diastolic dysfunction.

Two phenotypes of diabetic cardiomyopathy have been
described: restrictive or heart failure with preserved
left ventricular ejection fraction (HFPEF) and dilated or
heart failure with reduced left ventricular ejection frac-
tion (HFREF). The pathophysiological mechanisms for
left ventricular (LV) dysfunction consist of coronary mic-
rovascular endothelial dysfunction and cardiomyocyte
cell death for both HFPEF and HFREF. Diabetes melli-
tus-induced metabolic changes such as hyperglycemia,
lipotoxicity, and hyperinsulinemia induce development
of diabetic cardiomyopathy (DCMP) with the restrictive/
HFPEF type, which is more prevalent in obesity [14].
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Fig. 1. Mechanisms leading to the development of diabetic cardiomyopathy. ACC: acetyl coenzyme A carboxylase; ACoA: acetyl
coenzyme A; AGEs: advanced glycation end products; CE: cardiac efficiency; FA: fatty acids; FFA: free fatty acids; GLUTs:
glucose transporters; MCD: malonyl coenzyme A; PDH: pyruvate dehydrogenase; PDK: pyruvate dehydrogenase kinase; PKC:
protein kinase C; PPARa: peroxisome proliferator-activated receptor alpha; TG: triglycerides [2,5]
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Diabetic cardiomyopathy consists of two major compo-
nents, the first being a short-term, physiological adap-
tation to metabolic alterations, and the second represents
degenerative changes for which the myocardium has only
a limited capacity for repair. However, many factors such
as treatments, metabolic characteristics, lipid profile, and
other individual differences may affect the process of
development of diabetic cardiomyopathy, and not all
diabetic patients are affected by the same factors or to
the same degree, which may result in marked variability
in the clinical presentation of the diabetic cardiomyopathy.
Obesity, especially abdominal obesity is an indepen-
dent risk factor for heart failure. Obese patients have
increased myocardial collagen content and increased
sympathetic function. Human adiposities seem to be
capable of secreting a cardio-active substance that is
negatively inotropic. One of the agents is leptin. In-
creased level of leptin is seen in obesity. The effects of
long-term increased levels of leptin on cardiomyocites
include structural and metabolic changes, which have
mitogenic effect, myocardial hypertrophy and cardiomyoc-
yte fatty acid loading. Increased levels of intracellular
free acid can initiate the pathways of programmed cell
death, termed lipoapoptosis.

In the course of diabetic cardiomyopathy, a spectrum of
myocardial abnormalities develop and progress which
include LVH and diastolic and systolic dysfunction. Left
ventricular hypertrophy (LVH), systolic and diastolic
dysfunction have distinct prognostic implications in
the context of diabetic cardiomyopathy. The presence
of LVH on the ECG is a poor prognostic indicator as
seen by the results of the Framingham study [16]. The
presence of LVH has been linked with increased mar-
kers of systemic inflammation [fibrinogen and CRP (C-
reactive protein)] and microalbuminuria and, in a study
of 1299 type Il diabetic patients, increased albuminuria
was a marker of endothelial damage and increased
atherothrombotic risk [17].

In the context of diabetic cardiomyopathy, systolic dys-
function occurs late, often when patients have already
developed a significant diastolic dysfunction. The prog-
nosis in patients with depressed systolic dysfunction is
poor with an annual mortality of 15-20%.

Little work has been done to assess the prognosis of
asymptomatic isolated diastolic dysfunction, but there
is one study which shows that echocardiographic evi-
dence of subclinical contractile dysfunction and diastolic
filling abnormalities are both predictive of subsequent
CHEF (chronic HF) [18]. Patients with diastolic HF have a
significantly increased mortality of 58% annually com-
pared to 1% for aged-matched controls [19].
Hyperglycemia, hyperlipidemia and increased ROS (reac-
tive oxygen species) induce alterations in downstream
transcription factors which result in changes in gene
expression, myocardial substrate utilization, myocyte
growth, endothelial function and myocardial compliance.
Hyperglycemia may mediate its damaging effects

through a series of secondary transducers. One of the
principle abnormalities is the excess generation of AGEs
(advanced glycation end-products), which deactivate NO
(nitric oxide) and impair coronary vasodilation. Sus-
tained hyperglycemia causes excess formation of mito-
chondrial ROS, which affects transcription, leading to
contractile dysfunction [20,21]. An increase in ROS dec-
reases NO levels, which leads to myocardial inflamma-
tion and endothelial dysfunction via PARP [poly (ADP-
ribose) polymerase]) [22]. The severity of diastolic dys-
function correlates with HbAlc (glycated hemoglobin)
levels and the likely cause is AGE induced formation
of ROS, resulting in myocardial collagen deposition
and fibrosis [23-25].

Independent of the effects of hyperlipidemia on coronary
artery endothelial function, the increase in and dependen-
ce of diabetic myocardium on fatty acid supply results
in several major cellular metabolic perturbations. Im-
paired glycolysis, pyruvate oxidation, lactate uptake and
a greater dependence on fatty acids lead to a perturbation
of myocardial bioenergetics and contraction/relaxation
coupling [26]. Recent data from animal and human expe-
rimental studies have demonstrated the significant role
of rennin angiotensin aldosterone system (RAS) in diabe-
tes-induced myocardial dysfunction [27]. Hyperglycemia
activates intra-cardiac RAS that has various effects on
the myocardial cells. Intracellular angiotensin levels are
assumed to be 3.4-fold higher in the cardiomyocytes
of diabetic compared to nondiabetic patients [27].
Increased activation of the DAG (diacylglycerol)-acti-
vated PKC signal transduction pathway has been shown
to induce many of the changes in diabetic cardiomyo-
pathy which include a reduction in tissue blood flow,
enhanced extracellular matrix deposition, capillary ba-
sement membrane thickening and increased vascular
permeability with alterations in neovascularization. An
inadequate angiogenic response to ischemia in the
myocardium of diabetic patients could result in poor
collateral formation and hence an increased propensity
to infarction with a reduced reparative response.
Endothelial dysfunction is a precursor to and an effect
of atherosclerosis. Anatomical and functional abnormali-
ties of the vascular endothelium are commonly asso-
ciated with diabetes [28]. The clinical implications of
endothelial dysfunction are not limited to increased
atherosclerosis. Endothelial cells also help collateral
circulation development, which is reduced in patients
with diabetes and may explain the increased infarct ex-
tension and congestive HF after MI in these patients.
The increased angiotensin II in diabetic myocardium
and lipid metabolism abnormalities in diabetes may play
a central role in early atherogenesis and progression to
atherosclerotic plaque. Insulin resistance is also asso-
ciated with accelerated atherosclerosis, especially coro-
nary heart disease.

It is well known that hypertension and diabetes lead to
arise in arterial stiffness through endothelial dysfunction-
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mediated fibrosis [29]. Vinereanu et al. demonstrated
an association between conduit arterial stiffness and im-
paired LV function. Their results suggest that subendo-
cardial function of the left ventricle may be depressed
in patients with stiff and relatively noncompliant conduit
arteries [30]. The net effect of these hemodynamic chan-
ges is ischemia,especially in the subendocardium, which,
if chronic, can lead to interstitial fibrosis and the deve-
lopment of HF [31].

Cardiac autonomic neuropathy (CAN) may contribute
to impaired diastolic function and is associated with an
increased cardiovascular risk in diabetic patients. Diabe-
tic autonomic neuropathy is associated with an impaired
vasodilator response of coronary resistance vessels to
increased sympathetic stimulation. Sympathetic dysfunc-
tion has been related to both systolic and diastolic dys-
function in type II diabetes [32]. Extremely high morta-
lity rates have been associated with clinical findings of
diabetic autonomic neuropathy.

Oxidative stress caused by toxic molecules may play a
critical role in subcellular remodeling and abnormalities
of calcium handling that lead to subsequent diabetic car-
diomyopathy. Alterations in regulatory proteins and con-
tractile proteins may be important contributors to abnor-
mal myocardial carbohydrate and lipid metabolism in
diabetes [33].

Structural and functional alterations of the small vessels
in diabetes have been incriminated in the development of
diabetic cardiomyopathy, although this remains contro-
versial. There are studies indicating that abnormality of
cardiac function described in diabetes is not associated

with thickening of the myocardial capillary basal lamina
[34]. According to Larghat’s study, which used magnetic
resonance imaging, patients with diabetes have increased
left ventricular mass and torsion, and decreased perfusion
reserve. Despite these findings, it has been proposed
that such focal changes in microvessels are insufficient
to account for the diffuse myocardial degeneration with
interstitial fibrosis in diabetic cardiomyopathy.

Diagnostic algorithm in patients with suspected
diabetic cardiomyopathy

Diagnosis of DCMP requires establishment of impaired
glucose metabolism and clinical approach to exclude
other causes of LV dysfunction: CAD, valvular disease,
hypertension, congenital heart disease and infections
such as viral myocarditis or toxins-induced, familial or
infiltrative cardiomyopathies [35]. The following risk
factors which might exacerbate DCMP need special
attention: obesity, chronic high blood glucose, high
blood pressure, dyslipidemia, smoking and alcohol
consumption. The diagnostic should include a detailed
history and a proper physical examination: urine analysis
to test for the presence of proteinuria, stress test, chest
X-ray, electrocardiography, echocardiography, myocardial
perfusion SPECT imaging (Table 1). Invasive measures
should also be considered in some situations including
myocardial biopsy, cardiac catheterization to evaluate
cardiac chamber blood flow, pressures and coronary
blood flow.

Table 1. Diagnostic approaches used in the diagnosis of diabetic cardiomyopathy

Diagnostic methods

Parameters and clinical implications

Clinical

History of DM and family history of diabetes

Physical examination, evaluation of symptoms and complications

Urine, for proteinuria
Laboratory

Serum aminoterminal propeptide of type I and type III collagens

B-natriuretic peptide (BNP), for increased ventricular pressure or heart failure

Evaluation of diastolic LV function (Transmitral Doppler analysis, for left ventricular

Transthoracic
echocardiography

mass and diameter; pulmonary venous blood flow),
TDI, decreased tissue velocities for both diastolic and systolic dysfunction
2D/TDI, strain and strain rate, for systolic and diastolic dysfunction

Evaluation of systolic LV function

MR, for left ventricular mass and diameter

Magnetic resonance imaging

Late gadolinium enhancement MRI, for diastolic and systolic dysfunction

Magnetic resonance spectroscopy, for myocardial fibrosis, triglyceride content and
myocardial phosphocreatine to ATP ratio

G-SPECT, differentiate ischemic from non-ischemic cardiomyopathy, assess both

Myocardial perfusion SPECT

myocardial perfusion and ventricular function

Quantitative myocardial perfusion SPECT, myocardial and coronary artery disease

PET Radiotracer kinetics, quantitative assessment of myocardial blood flow

SPECT- single photon emission tomography; PET- positron emission tomography
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Left ventricular dysfunction

Left ventricular (LV) diastolic dysfunction is the earliest
manifestation in DCMP, which may evolve to symptom-
matic heart failure [36-37]. Doppler echocardiography
imaging has emerged as an important non-invasive
measure, which could easily reveal diastolic and systo-
lic abnormalities [38]. The diastolic dysfunction in DCM
is characterized by an increased ventricular wall stiff-
ness and longer diastolic relaxation time, commonly at
an early stage of the disease course.

Left ventricular systolic dysfunction is the later manifes-
tation of the LV functional impairment continuum. There
has been discrepancy regarding early detection of LV
systolic dysfunction using left ventricular ejection func-
tion (LVEF) and LV fractional shortening (LVFES), attri-
butable to load dependence and the relative insensitivity
of LVFS in detecting subtle features of LV systolic dys-
function [39]. Currently, the more sensitive echocar-
diographic indices used to evaluate early LV systolic
function include TDI and speckle tracking echocardio-
graphic strain rate imaging which detect subclinical
LV systolic dysfunction in DM [39].

Echocardiography

2D-TTE is unable to detect the subtle changes in myo-
cardial function in DM. Newer technologies, such as
TDI, look promising as they enabe an assessment of
myocardial tissue velocities with relative ease. Strain
and strain rate echocardiography is a unique technique
for assessing myocardial systolic and diastolic function.
It is a new advanced imaging tool which is highly sen-
sitive and reproducible to evaluate early and subtle im-
pairment of LV function.

Magnetic resonance imaging

Cardiac MRI is a useful imaging tool for assessment of
structural and functional myocardial disorders. Gadoli-
nium-enhanced cardiac MRI has been useful in predic-
ting major adverse cardiac events in diabetic patients
with no prior history of ischemic heart disease.

Stress single-photon emission computed tomography

Stress single-photon emission computed tomography
(SPECT) is a validated imaging tool providing informa-
tion on the physiological significance of flow-limitation
and sarcolemmal membrane integrity. LV function analy-
sis by SPECT enhances its prognostic and diagnostic
ability, particularly in the prediction of cardiac death.
Reliable automatic algorithms of SPECT provide semi-
quantitative assessment of myocardial perfusion, LVEF,
LV volumes, regional myocardial wall motion and thicke-
ning. It also has high sensitivity in differentiating ischemic

from non-ischemic cardiomyopathy. Nevertheless, fac-
tors other than CAD could play a role in the pathogenesis
of myocardial dysfunction in diabetic patients, inclu-
ding endothelial dysfunction, interstitial fibrosis, impaired
modulation of vascular growth and remodeling. As a
result, SPECT could be helpful in these situations.

Positron emission tomography

Among the available imaging modalities, only positron
emission tomography (PET) allows quantitative assess-
ment of myocardial blood flow using radiotracer kine-
tics. PET provides a high spatial resolution detection
of myocardial metabolic abnormalities and currently rep-
resents the most valuable imaging analysis for diagnosis
and prognosis in DM.

Therapeutic options and clinical implications

High prevalence of CAD and cardiovascular complica-
tions in diabetic patients are cause of great concern
and main treatment force in daily cardiology practice.
The existence of specific diabetic cardiomyopathy is
scientifically proved and is present, which urges us to
think more carefully on metabolic changes that pre-
cede a disease and lead to long-term functional impair-
ment. Strict metabolic control of glucose levels and all
risk factors together with early screening for diabetes
in high-risk population is most probably the way we
should act in order to limit or postpone development of
diabetic cardiomyopathy. Management approach should
be aimed at CV prevention. This includes changes in
lifestyle, improvement of diabetic control, lipid lowering
therapy, management of coexistent hypertension and
CAD if present, and management of heart failure with
preserved and eventually reduced LVEF. Improvement
of glycemic control (with HbAlc <7%) has been shown
to be associated with lower diabetic microvascular com-
plications, which has important pathogenic role in the
development of DCMP. Additional development of hy-
pertension and CAD should be treated based on latest
disease guidelines.

The European Society of Cardiology and the European
Association for the Study of Diabetes recommend ACE
inhibitors (or Angiotensin-II-receptor-blockers) and Beta-
blockers as first line therapy for patients with heart
failure and diabetes (Class I, Level C). Diuretics are
beneficial for symptomatic treatment of patients with
heart failure. Great trials (SAVE, ATLAS, CONSENSUS,
GISSI 3) have shown ACE inhibitors to be important
in reduction of cardiovascular mortality and improvement
of quality of life. Recommendation for the use of beta
blockers is based on the results of diabetic subgroups
in studies such MERIT-HF, CIBIS 1I, COMET and
COPERNICUS [40,41].
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Conclusions

In this review we present data that support the exis-
tence of diabetic cardiomyopathy as a distinct clinical
entity. The pathophysiology of the condition still re-
mains questionable, but includes interstitial fibrosis,
cardiomyocyte loss, impaired energy utilization, small
vessel disease, and neuropathy. Functional consequen-
ces of the above changes include diastolic and systolic
dysfunction, which may manifest as dyspnea and exer-
cise intolerance. Risk factors such as hypertension, athe-
rosclerosis, and dyslipidemia are common in diabetic pa-
tients and further compromise cardiac status. Currently,
no specific therapeutic strategies can be recommended
for diabetic cardiomyopathy. Management of traditional
risk factors and lifestyle modification established in
the treatment of cardiac disease should be intensively
applied. Further research of the molecular basis of dia-
betic cardiomyopathy is needed in order to introduce
more appropriate therapies for these patients
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OF NEPHROTOXICITY OF PARACETAMOL AND KETOPROFEN IN
PATIENTS WITH RHEUMATHOID ARTHRITIS

HEKOM ACIIEKTH HA HE®POTOKCHMYHOCT O ITAPAIODETAMOJd M O[]
KETOITPO®EH KAJ ITAIIMEHTHU CO PEBMATOUJIEH APTPUTUC
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Abstract

Introduction. To determine the effect of initial therapy
with Paracetamol and Ketoprofen on glomerular and tu-
bular integrity in theumatoid arthritis (RA), to quantify
nephrotoxicity of these two drugs by measurement of
enzymuria, which correlates with the damage of tubu-
lar epithelium. Microalbuminuria is used as a marker
for glomerular damage, and urine excretion of N-Acetyl-
b-D-glucosaminidase (NAG) as an indicator of proximal
tubular damage.

Methods. Using colorimetric method for determination
of NAG, and immunoturbidimetric method for microal-
buminuria, samples of 70 participants were examined
(35 RA patients treated with Paracetamol only, 35 RA
patients treated with Ketoprofen). The follow-up was in 5
time-intervals in the course of 24 weeks.

Results. There was a moderate correlation between NAG
and microalbuminuria (r=0.16) in the group of patients
treated with Paracetamol only, and a moderate correlation
(r=0.28) in the group of patients treated with Ketoprofen.
NAG enzymuria in size, by number of patients Regis-
tered, and time of appearance, was greater and appeared
earlier in the Ketoprofen group compared to the Para-
cetamol group.

Conclusions. Ketoprofen is more potent NAG inductor
and provokes greater tubular enzymuria than Paraceta-
mol. Results from our study confirm safety in use of Pa-
racetamol and Ketoprofen in everyday clinical practice.

Keywords: N-acetyl-p—D-glucosaminidase, microalbumin,
pheumathoid arthritis, maracetamol, ketoprofen
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panuja co napayeTaMmoll 1 co KeTonpodeH Bp3 IJIo-
MEPYJApPHAOT U TYOYJIapHHOT MHTETPUTET Kaj ma-
LMEeHTHU Kou OonenyBaat of PA, na ce kBaHTuuIu-
pa TOKCHYHOCTA Ha OBHE MEAUKAMEHTH IIPEKy Mepe-
e Ha eH3UMCKaTa eKCKpelyja, Koja KoJiepupa co
CTENEHOT Ha OLITETYBAETO HA TyOyJIapHUOT eNu-
Ten, MukpoanbymuHypurjaTa € ynorpebeHa Kako
MapKep 3a INIOMEpYJIapHO OLUTETYBame, a ypUHAp-
HaTa ekckpenyja Ha N-Acetyl-B-D-Glukozaminidaza
(HAT') kakO MHIMKATOp 3a MPOKCUMAJTHO TyOyIap-
HO OILTETYBAE.

Meromu. Kopucrejku ja KoJopumeTpucKaTa MeTofa
3a oppepyBawe HAI, kako u MMyHOTYypOUgUMET-
pHucKa MeTofa 3a AeTeKlHja Ha MyKpoanOyMuHy-
pyja, ucnutanu ce npuMepouu Ha 70 mapTUIKATAH-
T (35 PA TpeTupanu camMo co mapaneramodn, 35 PA
NAalMEeHTH CO KETONpPO(EeH), MPOCIeeHn BO TET
BPEMEHCKHU MHTEPBAJIN, BO TeK Ha 24 Hepenu. PO e
ofipefieH co TecT 3a ariyTuHanmja (Jatekc PP tecr)
Kaj UCTUTE MAapTULAIIAHTH.

Pesynraru. [Tocton ymepena kopenanuja mery HAT
u Mukpoanoymunypujata (r=0,16) kaj rpymnara na-
LUEHTH TPETUPAHU CO apaleTaMoll, TofieKa ymepe-
Ha Kopenanyja (r=0,28) kaj rpymarta co KeTornpodgeH.
HAT en3umypunja, mo o6em, o 6pojoT Ha UCIUTAHU-
I Kaj KOW Ce PETHCTpHUpa W MO BPEMETO Ha Ioja-
ByBame € MorojieMa 1 MHOTY TOOP30 ce jaByBa mpu
ynoTpe6a Ha KeTonmpodeH, BO OJHOC Ha apaleTamMoll.
3akayqok. Ketonpogenor e nonoreten HAT un-
AYKTOp U AaBa Iorojema TyOyJlapHa €H3UMypHja
oJl mapaneTamoJoT. [lo6ueHnTe pe3yaraTa BO Ha-
1iaTa cTyAuja ja moTBpauja 6e36eiHocTa Ha mapa-
[ETaMOJIOT ¥ Ha KETOMPO(EHOT BO CEKOjHEBHATA
KJIMHUYKA IPaKTHKa, BO TPETMAHOT Ha PA.

Kityann 360poBu: N-acetyl-B-D-glukozaminidaza, Muk-
poanOyMUHYpHja, PEBMATOMICH apTPUTHC, MapareTa-
MOJT, KeTOTIPOheH
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Nephrotoxicity of non steroids anti inflamatory drugs in rheumathoid arthritis

Introduction

The use of drugs in the treatment of rheumatoid arthri-
tis (RA) aims to shorten disease duration and prevent
complications. Treatment with basic drugs somehow
fulfils the expectations. There have been a lot of fin-
dings recently which show that drugs can damage certain
organs caused by their toxic effect due to their accu-
mulation in the organs.

Many experiments were realized in the previous two
decades aimed to monitor the toxic effect of pharma-
cotherapy on kidneys. These results are used as a base
to follow-up the influence of drugs in different kidney
diseases. In these experiments, beside immunologic, ra-
diologic and cytologic analyses, biochemical analyses
also play an important role in detection of certain patho-
logic conditions caused in the course of treatment.
Among them, determination of the activity of enzymes
and their isoenzymes in the serum, urine and renal tissue
has an important role.

Very often, therapeutic drugs (NSAIDs, drugs that modi-
fy disease activity-(DMRADs), Paracetamol, immunosup-
ressive and cytotoxic drugs, might have some nephro-
toxic effect. The drug dose is very often not adjusted
according to patient’s condition that can cause some
unwanted effects, especially those related to kidney
failure due to their accumulation in the kidneys. This
can be seen in long-term RA therapy.

Experiments done so far have shown that there is no
indicator, tracer or marker that reveals on time the
nephrotoxicity caused in the course of a disease. Efforts
are made to detect these secondary (unwanted) effects
by analysis of certain enzyme activity in the urine.

Diagnostic and prognostic significance of biotracers

In the contemporary medicine there is a tendency to

find the most specific and most sensitive biomarkers

as disease indicators and diagnostic tools for follow-up
of the successful treatment.

Abundant research has been made in order to choose

potential biomarkers that would be important in the cli-

nical practice, giving the best diagnostic information.

Especially important were biomarkers’ analytical and

clinical application and their cost-benefit.

Useful biomarker has to fulfil some criteria:

1. To have relatively high tissue-specific concentra-
tion, and low concentration in other tissues.

2. To be adequately distributed subcellularly, so that
after the cell damage can be easily found in the
examined fluid.

3. To be constant long enough for following its
concentration.

4. To be able to be detected with sensitive analytical
methods.

5. To be determined the cut-off values have to be
determined, taking into consideration the clinical
sensitivity and specificity.

Renal markers for estimation of renal dysfunction

Urine enzymes could originate from plasma, lymph no-

des of the urinary tract, epithelial cells of the urinary

tract, white blood cells, red blood cells and kidneys. The-
re are about 40 different enzymes that belong to differ-
rent groups: oxidoreductases, transferases, hydrolases, lyases.

Only isomerases and ligases are not found in urine.

Such a large amount of enzymes in the urine shows

the dominant role of the kidney in their excretion.

Several classes of measurable proteins in the urine are

used for estimation of the nephrotoxicity.

1. Enzyme with a high molecular weight, that is not
usually filtrated in the glomerulus, originating from
the proximal tubule (microsomal AAP, NAG, y-GT).

2. Intermediary proteins that are usually filtrated in
the glomerulus in very small amounts are reabsorb-
bed in the tubules in a large amount (microalbu-
min, transferrin).

3.  Low-molecular weight proteins that are normally
filtered in the glomerulus and are reabsorbed in
the tubules (B2 microglobulin).

According to their subcellular location these enzymes

could be divided into membranous (AAP, y-GT,AF),

lysosomal (NAG, B-GLU, B-GAL, lysozyme), mitochon-
drial (MDH, y-LDH), and cytoplasmic (LDH). With the
development of histochemistry a detailed insight was
made in the enzyme distribution in different nephron
structures. Their presence is lower in glomeruli than in
tubules. The specific enzyme distribution in the nephron
enables detection of the spot that is damaged as a se-
quel of nephrotoxic agents. Examination of the cell
membranes of the brush epithelium of the proximal
tubules prove the localisation of the alanine amnopepti-
dase (AAP) in 90%, alkaline phosphatase (AP) in 70%
and y-glutamyl transpeptidase (y-GT) in 50% of the
whole enzyme activity in the kidney. The examinations
reveal that tubular part of the nephron is rich with en-
zymes. Brush border is very sensitive in changing in their
physiological status, hence the release of the superficial
enzymes could be used as a marker in primary and se-
condary renal impairments due to different drugs and

toxins [1,2].

Of all the urinary enzymes, U-NAG (urinary) has been

extensively examined. It belongs to the class of hyd-

rolases present in a large amount in the lysosomes in
the proximal tubular cells [8]. In the human body and

biological fluids there are two major enzyme forms: A

(Acid) and B (Basic) [3-5]. Percentage of A isoform

(U-NAG-A) is the greatest in normal urine [6,7].

At the end of the cell maturation process it is found in

soluble form in the cytosol. Thus, its excretion is asso-

ciated with the exfoliative turnover and is noted as func-
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tional enzymuria. B isoform (U-NAG-B) depends on
the maturation and is closely connected with the basal
membrane in which it is present. Due to this location
of the B isoform (U-NAG-B), it is massively released in
the tubular lumen only in the case of cytolytic tubular
lesion. Its presence in the urine correlates with the cell
lysis and is marked as lesion enzymuria [8,9]. NAG
could also be detected in the circulation. But, plasma
NAG could not pass over intact glomerular membrane
because of its high molecular weight (140.000 daltons).
Therefore, in healthy individuals the urinary NAG is a
result of the enzyme amount released from the renal
tubular cells [10] and is a very sensitive marker for renal
tubular damage [11-14].

Urine albumin (microalbuminuria)

Albumin (molecular weight-66 KDa) is quantitatively
the most important plasma and urine protein. Approxi-
mately 30% of urine proteins belong to albumin, and it
is a good indicator for estimation of the changes in glo-
merular permeability. Such changes happen in patients
with diabetic and hypertensive nephropathy, nephritic
syndrome, preeclampsia and glomerulonephritis. Urine
albumin excretion has high individual variability and de-
pends on the physical activity and food variations.
From pathophysiological point of view microalbuminuria
could be caused by the increased glomerular permeability
of albumin, increased glomerular pressure and/or dec-
reased tubular albumin reabsorption. Renal endothe-
lium is intimately involved in the regulation of these
processes [15,16].

Renal impairment due to use of Paracetamol and
Ketoprofen

If a drug is transported in proximal tubules via pinocy-
tosis then the hypothesis that nephrotoxicity is caused
by lysosomal dysfunction due to drug precipitation in
lysosomes is proved. Vacuoles fulfilled with proteins
are transported in the middle part of the cell, where they
are united with the existing lysosomes. Hydrolytic enzy-
mes catabolize proteins and the new products are
suitable for recirculation.

In the mechanism of Methotraxate nephrotoxicity two

moments are very important:

- Active secretion in proximal tubules with the same
degree of reabsorption;

- Active transport inside the proximal tubules in the
antiluminal side with restricted movement of tubular
fluids. It is proved that the toxic agent can pass
through cell membranes, entering the lysosomes in a
non-ionised form, and thus it is trapped in these
organels due to the low pH.

- Possible mechanism of nephrotoxicity could be
due to interference of the normal lysosomal digestion
which leads to lysis of the lysosomal membrane,

and tranfer of the acid hydrolases in the cell cytosol
of the proximal tubules, which is manifested later
with necrosis.

- Possible pathways for entrance in the epithelial cells
are as follows:

- Apical membrane transportation via pinocytosis with
an adequate drug

- uptake (chemotherapeutics, aminoglicosides, cepha-
losporins, diuretics and other toxic drugs) inside the
lysosomes.

- Apical membrane transportation via some unknown
way which complements the process of pinocytosis.

- Basolateral membrane transportation.

Material and methods

The diagnosis of patients included in this study was based
on the revised diagnostic criteria for classification of
rheumatoid arthritis proposed in 1987 by the American
Association for Rheumatism (ARA) [17]. In order to
include the patient in the group with RA, he should fulfill
at least 4 of the 7 criteria. Criteria 1-4 should persist for
at least 6 months.
The study comprised 35 patients with RA (20 women, 15
men), treated with Paracetamol, and 35 patients with
RA (22 women, 13 men) treated with Ketoprofen. Their
average age was 55.53 years (£8.42), range (40-65 years),
in the group treated with Paracetamol, and 53.24 years
(£10.36) range (29-65 years) in the group treated with
Ketoprofen. The mean disease duration from the begi-
ning was 40.11 months (+40.23 months), range (1-168
months). None of the patients had previous or current
history of renal disease. None of the patients previously
used NSAIDs. Other patients denied use of other drugs
such as golden salts, antibiotics or diuretics. Specimens
have been collected in the period of 2 years.

Inclusion criteria: Patients with RA, aged 18-65 years,

previously not treated with NSAIDs or DMARDs were

included in the study.

Exclusion criteria: We excluded patients with diseases

or conditions that could have direct or indirect influence

on the study results:

1. Patients younger than 18 years.

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

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

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

5. Patients with history of blood transfusion and pa-
tients with body overweight.

6. Patients with history of use of drugs from the
baseline.
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7. Patients that in 0 point had an increased level of glu-
cose, serum and urine urea and creatinine, blood hy-
pertension, smokers and blood and enzyme disorders.

8. Patients previously treated with salycilates, anti-
biotics, golden salts or diuretics.

9. All patients took part in this study voluntary, so
the ethics criteria for this study were fulfilled.

Clinical estimation of disease activity

Clinical estimation was made by a subspecialist rheu-
mathologist. Disease activity was estimated using DAS
28 index (Disease Activity Score-DAS 28) [18-20]. The
index uses mathematical formula to obtain unique com-
posite quantitative score, which consists of: palpabile
painful joints (maximal number 28), swollen joints
(maximal niumber 28), erythrocyte sedimentation rate
(ESR) and patient’s estimation of disease activity (0-
100 mm), Visual Analogue Scale (VAS) and morning
stiffness (minutes).

DAS 28 index ranges from 0 to 10 and score <3.2
qualifies the disease as low active.

Laboratory estimation

For clinical estimation of the disease it is necessary to
examine the following laboratory variables: complete
blood count, reactants of the acute phase, ACPA-anti-
bodies, C-reactive protein (CRP), rheumatoid factor (RF)
and erythrocyte sedimentation rate (ESR), alkaline phos-
phatase (AP), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), creatine kinase (CK), lactate
dehydrogenase (LDH), serum urea, and serum creatinine.
Urine samples are taken not only for routine analyses, but
also for determination of NAG and microalbuminuria.

Detection of microalbuminuria with immunoturbi-
dimetric assay (Randox Laboratories limited)

Principles:

Undissolved sample is added to the puffer with antibo-
dies specific for human serum albumin. The absorbance
(340 nm) is proportional with the albumin concentration
in the urine sample. With the construction of the standard
curve from the standard absorbance, one can determine
the albumin concentration in the sample. Determination
is automatic with the use of DAKO tests.

Urine sample and its storage:

The middle stream from the morning urination is taken.
It is centrifuged before the use in order to use purified
supernatant.

Reference values: microalbuminuria 2.0-20.0 mg/L.

Determination of the activity of N-acetyl-p-D-
glucosaminidase (NAG): colorimetric assay (roche)

Principles:
3-cresolsulfonphthaleinyl-N-acetyl-B-D-glucosamini-
de as sodium salt is hydrolyzed from NAG releasing
3-cresol-sulfonephthalein, sodium salt (3-cresol purple)
which is measured photometrically on 580 nm wave-
length (Roche Mancheim tests). The examined urine is
centrifuged and the supernatant is taken.

Reference values: NAG in urine 0.27-1.18 U/mmol
creatinine.

Serum urea was determined with the "Kassirer" method.
Reference values: serum urea 3-7.8 mmol/L.

Serum creatinine was determined with the "Jaffe" method.
Reference values: serum creatinine 45-109 pmol/L; urine
creatinine 7-17pmol/dU.

C-reactive protein (CRP) was determined with the agglu-
tination assay (Latex CRP test) (BioSystems S.A. Reagens
&lInstruments Costa Brava 30, Barcelona, Spain).
Reference values: <6 mg/L CRP in serum

Rheumatoid factor (RF) was determined with the agglu-
tination assay (Latex RF test) (BioSystems S.A. Reagens&
Instruments Costa Brava 30, Barcelona, Spain).
Reference values: <8 IU/ml inserum.

For determination of erythrocyte sedimentation rate (ESR)
the quantitative method Westergren test was used.
Reference values: for men 7-8mm, for women 11-16 mm.

Statistical analysis

To test the significance of the differences between two
arithmetic means i.e. proportions the Student’s t-test
was used. To compare the mean values of certain nume-
ric parameters between the two groups the Wilcoxon
matched test for independent parameters was used. Sensi-
tivity and predictivity for positive and negative test of
the examined markers was determined with the sensitivi-
ty and specificity test. P-value between 0.05 and 0.1 was
considered statistically significant. Data analysis was
performed with the Statistica 7.0 statistical package.

Results

The analysis of the group of patients treated with Para-
cetamol in comparison with the distribution of patients
according to NAG values in the four samples has shown
that NAG values were registered in 20 patients in the
12" week, when the degree of the mean urine NAG value
was highest (1.20+1.04) (Table 1).
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Table 1. NAG, microalbuminuria in the group of patients with Paracetamol and Ketoprofen

GROUP PARACETAMOL GROUP KETOPROFEN
N=35 N=35
“NAG Microalbuminuria NAG Microalbuminuria
+>1.18 +>1.18
+>20 (mg/L) +>20 (mg/L)
(U/mmol/crea) value (M4SD) (U/mmol/crea) value (MSD)
value (M£SD) value (M£SD)
0 1.13+0.54 12.91+10.07 0.93+0.48 16.35+7.41
time 13 5 13 5
4 1.17+0.48 14.1£1.07 1.27+0.47 18.80+0.33
weeks 18 5 18 7
8 1.19+0.67 11.91£11.23 1.58+1.40 16.50+9.69
weeks 19 4 23 4
12 1.20+1.04 12.08+10.68 1.80+0.33 15.50+8.58
weeks 20 2 26 2

*NAG-positive value (>1.18 U/mmol/crea); Microalbuminuria - positive value (>20mg/L);
** Data are expressed as mean values M+SD and as number of patients with values in normal
range or above normal

The analysis of the group of patients treated with Para-  that NAG values were registered in 26 patients in the
cetamol in comparison with the distribution of patients 12" week, when the degree of the mean urine NAG value
according to NAG values in the four samples has shown  was highest (1.80+0.33) (Figure 1).
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Fig. 1. Distribution of patients in the group with Paracetamol according to the increased values of NAG,
microalbuminuria and other laboratory variables in the four samples.

Testing the significance of the differences in both groups  in range and in time of appearance.

in the 0 (zero) sample in the group of patients treated  In the group of patients treated with Paracetamol, re-
with Paracetamol, the mean value of the NAG enzymuria ~ garding the distribution of patients according to the va-
was in the range 0.93+0.48, while in the group of patients  lues of microalbuminuria in the four groups, increased
treated with Ketoprofen in the range 1.59+0.67. This  values of microalbuminuria were registered in 5 patients
result has demonstrated that Ketoprofen is more potent  in the 4™ week, when the degree of microalbuminuria

NAG indicator in comparison with Paracetamol both was highest 14.1£1.07.
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Fig. 2. Distribution of patients in the group with Ketoprofen according to initial values
of NAG, microalbuminuria and other laboratory variables in the four samples.
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The analysis of the distribution of patients according
to microalbuminuria values in the four samples, in the
group of patients treated only with Ketoprofen, can con-
clude that micrioalbuminuria is present at 7 patients in
the 4™ week, when the degree of microalbuminuria is
highest 18.8040.33 (Figure 2).

r=0,16

Testing the significance of the differences in both exa-
mined groups in the zero sample, mean value of micro-
albuminuria was in the range 0.53+0.48 in the group of
patients treated with Paracetamol, while in the group of
patients treated with Ketoprofen it was 0.67+0.57. Para-
cetamol had identical values of microalbuminuria com-
pared to Ketoprofen.

microalbuminuria (mg/L)

o Regression

NAG

Fig. 3. Pearson’s coefficient of correlation (r) between

6.5 95% confid.

values of NAG and microalbuminuria in the group

treated with Paracetamol. There is weak correlation between NAG and microalbuminuria (r=0.16)

r=0,28

70

microalbuminuria (mg/L)

o Regression

Fig. 4. Pearson’s coefficient of correlation (r) between

95% confid.

values of NAG and microalbuminuria in the group

treated only with Ketoprofen. There is moderate correlation between NAG and microalbuminuria (r=0.28)

Pearson’s 2 test showed a moderate correlation between
NAG and microalbuminuria (r=0.28) between the increase
of the NAG values and microalbuminuria in the four sam-
ples in the follow-up period of 12 weeks in the group of
patients treated with Ketoprofen alone (Figure 3).
Pearson’s %2 test showed a statistically significant corre-
lation (1=0.16) between the increase of the NAG values
and microalbuminuria in the four samples in the follow-
up period of 12 weeks in the group of patients treated
with Paracetamol alone (Figure 4).

Discussion

Traditional treatment of RA includes non-steroid anti-
inflammatory drugs (NSAIDs), drugs that modify the
disease (DMARD:s), steroids, imunosuppressive and
cytotoxic drugs. Methotrexate in a low dose regime is
the most frequent drug from the group of DMARD:s,

while from the group of NSADs the most used drugs
are Ketoprofen (N iflam®, KetonalR), and Paracetamol.
The approach for estimation of the drug nephrotoxicity
is possible only with drugs that have dominant proximal
tubular excretion, such as Methotrexate, Ketoprofen, Pa-
racetamol and golden salts.

Such approach for estimation of the drug nephrotoxi-
city is not applicable for other drugs from the baseline
used in the treatment of RA, such as resochin, sulpha-
salazine and leflunomide, due to the predominant hepa-
tobiliary secretion. There are no literature data about the
toxic effect of these drugs on proximal tubular dysfunction.
In untreated RA tubular and much less gromerular func-
tion are primarily affected [21]. Glomerular integrity is
basically intact in the examined groups of RA patients
with the use of Paracetamol and Ketoprofen. The initial
increase in the activity is a result of the changes in cell
synthesis and enzymuria cannot be always the result of
the lytic or necrotic processes.
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Paracetamol does not trigger a significant damage of the
renal proximal tubules in most of the examined patients.
Nephrotoxicity of Ketoprofen is higher in comparison
with Paracetamol.

Ketoprofen is more potent NAG inductor in comparison
with Paracetamol. NAG induction is higher and appears
earlier when using Ketoprofen versus Paracetamol.
Our results correspond with the findings in the literature
[22-26]. Early detection of the increased NAG enzymuria
or appearance of the microalbuminuria before the begi-
nning of the drug use could be useful compared with
the possible toxicity probably related with impared re-
nal clearance.

There are no changes in the clinical indicators of the
renal function compared to degradation products of the
nitrogen metabolism (serum creatinine, serum urea) in
the course of the disease. The least sensitive markers
for early nephrotoxicity caused by Ketoprofen and Para-
cetamol are the serum creatinine and urea concentration,
as well as the level of calculated creatinine clearance.
These tests point out to the changed, decreased glomeru-
lar filtration, but not to changes in the renal tubular
function. We think that the use of these parameters could
be applicable in the clinical practice in cases with long-
term therapy with Ketoprofen, Methotrexate and Parace-
tamol combined with antibiotic therapy, when they can
show impairment of the gromerular filtration.

Conclusion

Results obtained in our study proved the safety of Para-
cetamol and Ketoprofen in the treatment of RA patients.
Measures taken for prevention of nephrotoxicity are:
follow-up of the renal function by regular check- of the
enzyme activity in the urine, estimation of the effect-
tivness of the exfoliative turnover on tubular cells,
avoidance of frequent use of drugs and individual
adjustment of the drug dosage.

Complementary diagnostic tools are determination of
the urine NAG together with urinary creatinine excretion
as more sensitive tests for renal damage in patients
with RA.

Conflict of interest statement. None declared.
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Abstract

The paper presents the specifics of a laser-assisted labial
frenectomy in a pediatric patient, with emphasis on the
surgical technique, the laser parameters, patient’s
compliance and postoperative outcome. A 9-year-old girl
was referred to the University Department of Oral
Surgery for labial frenectomy for orthodontic reasons.
The clinical examination and evaluation revealed the
presence of an aberrant labial frenum (class IV according
to Placeket er al.) and a 3 mm wide medial diastema. A
penetrating frenum caused a significant problem in the
closure of the diastema during the orthodontic treatment,
and a frenectomy was indicated. A conventional
frenectomy is carried out with a scalpel excision
followed by placement of few stitches. Some degree of
post-operative discomfort as well as the need for a
return visit to remove the stitches can be anticipated.
The patient was in good general health but anxious
about the surgical intervenetion, and hence Er. YAG
laser frenectomy was suggested. The surgery was
performed with Er.YAG laser (Fotona Fidelis III) and a
non-contact hand piece, working with long pulse mode
(LP), energy (E) of 120 mlJ, frequency of 15 Hz and
power of 1.80 W. The surgery was fast and easy to
perform. The cooperation with the patient during
treatment was excellent. The bleeding was scarce and
the visibility was not compromised. Sutures were not
necessary. The postoperative period was uneventful, pain-
free, without swelling or signs of infection. No painkillers
or antibiotics were used. A fibrin coating was visible the
following day. The wound healing process was comple-
ted three weeks after surgery, with minimal scar. This
laser is suitable to be used in soft-tissue proceduresin
pediatric patients.

Keywords: labial frenum, frenectomy, laser, Er.YAG
laser, pediatric patient
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AncrpakT

Bo oBoj Tpyn aBTOpHTE ' Ipe3eHTHpaaT cnenudu-
KWTE Ha JIACePCKU N3BeJieHa XUPYPILIKA NHTEPBEHIIN-
ja-ppenynexToMmja, co 0COOEH OCBPT HA XUPYPIII-
KaTa TeXHHKa, NPUMEHETHUTE JIACEPCKU TTapaMeTpH,
copaboTKaTa 1 MocTonepaTuBHAOT Mcxof. [Tanuent-
Ka Ha 9 ropuiHa Bo3pact Oellle ynaTeHa Ha Y HUBep-
3UTeTCKaTa KIMHUKA 3a OpajiHa XUPYpruja 3a u3Be-
nyBame Ha (ppeHyJIeKTOMHja BO CKJION Ha OpTO-
moHTckaTa Tepanuja. Co KIMHUYKY Tperyiey] KOH-
CTaTUpaBMe MPHUCYCTBO Ha JICBUjaHTEH MAaKCHIIAPEH
nadujanen gppenynyMm (knaca IV cnopep Placek et
al.) m MenujaHa qujacteMa co mmpuHa o 3mm. [e-
HETPUPAYKHOT (DPEHYJIYM 3HAYUTETHO TO OTEXK-
HyBallle OpPTOJOHTCKHOT TPETMaH, 3aTBapambeTO Ha
AujacTeMara W IpeTcTaByBallle MHANKauuja 3a gpe-
HyJeKkTomuja. KoHBeHIMOHATHO, (ppeHyIeKToMuja-
Ta ce U3BeJlyBa CO CKaJlllell, a paHaTa IoToa ce cy-
Typupa. OBaa TexXHHKa BOOOMYACHO BO MOCTOIE-
PaTUBHHUOT NEPHOY € TIPOCIIefieHa co ofpeieHa 00J-
Ka, OTOK, 1 NOTpeba off IOBTOPHA [T0ceTa 3a OTCTpa-
HyBame Ha KoHuuTe. TokMy mopajau oBue ocobe-
HOCTH, KaKO ¥ MOPajyl MIAILIMBOCTA Ha MalUeHT-
KaTa, Oelle IpejsIoXKeHa U npugareHa Xupypluka
nHTepBeHyja co Er. Yag macep. OnepanujaTta Gertte
n3BefieHa co Er.YAG nacep (Fotona Fidelis IIT), 6e3
KOHTAKTEH HacajHuK, noiar myuc (LP), co enepruja
(E) on 120mJ, ¢ppekBenumja o 15Hz u cuna o 18W.
WHuTepBeHnyjaTa Oelle Op3a U €HOCTaBHA 3a U3Be-
nyBame co oBue mapameTtpu. CopaboTkara co ma-
nueHTKaTa Oelle OfIMYHa 32 BpeMe Ha TPETMaHOT.
KpBapemeTo Gemie OCKyJHO U HE ja KOMIPOMUTH-
palle IperjegHoOcTa Ha XUpyplIKoTo nose. He-
Maille notpeba ofi nocraByBamwe cytypu. [Tocrone-
PaTUBHUOT TeK Oellie CIOKOeH, 6e3 60JKa, OTOK U1
Oapyru 3Haum Ha wuH(pekumja. Ilanuentkara He
KOPHUCTEIIE AHAITeTHLIW HUTY aHTHOMOTUIM. Beke
CIIETHAOT JIeH OIepaTUBHOTO TMoJje Oelle IMpek-
pueHo co 6ennyactu (PUOPUHCKU Hajlenu. 3a3fpa-
ByBameTO Oellle (pMHANM3UPAHO IO TPH HEAEIH, CO
opMupame Ha IUCKPETHA JIy3HA.
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ITopaau rope HaBefeHUTE aTpUOYTH, OBOj Jacep €
0COOEHO MPUrofieH 32 MEKOTKUBHH MPOLEAYPH Kaj
MALUeHTH Ha IeTCKa BO3PacCT.

Knyuynu 300poBu: nadujanen ¢ppenyiaym, ppenynex-
Tomuja, Er. YAG macep, maneHT Ha IeTcKa BO3pacT

Introduction

The labial frenum is a fold of mucous membrane that
consists of connective tissue with elastic and collagen fi-
bers and at times muscular fibers originating from the or-
bicularis oris. This fold contains vascular structures with
thin peripheral nervous ramifications and is covered by
stratified layered epithelium [1]. The insertion of the fre-
num should be at the mucogingival junction, so as not to
interfere with the adhesion of the attached gingiva.

Based on its anatomical situ of insertion the labial fre-
num was classified as mucosal, gingival, papillary, and
penetrating [2,3]. A papillary, or penetrating frenum can
cause a significant problem if tension from lip move-
ment pulls the gingival margin away from the tooth, or
if the tissue inhibits the closure of a diastema during or-
thodontic treatment. In such cases a frenectomy may be
considered. The best time for a frenectomy is shortly af-
ter the beginning of the eruption of the permanent canines.
Conventional frenectomy is carried out with ascalpel
elliptical excision around the frenum with a muscle di-
ssectionfrom the periosteum, and a wound reapproxima-
tion with sutures. Some degree of postoperative discom-
fort as well as the need for a return visit to remove the
stitches can be anticipated. Because many dental pa-
tients, in particular children would rather not suffer the
pain and discomfort generally associated with conven-
tional surgery, an alternative approach to traditional
surgical procedure is warranted.

Lasers have been utilized in surgery because they are
capable of executing precise surgical incisions and offer
hemostatic control. The results of the laser interaction
depend on the type of laser used and the targeted tissue
(whether the tissue has a high collagen, hemoglobin,
or water content) [4,5].

Er:YAG laser currently has the highest absorption peak
in water of any commercially available, FDA-approved
dental laser. The Er:YAG laser emits infrared optical
energy at 2.94 microns in the mid-infrared electromagne-
tic spectrum. The high water content in the oral soft ti-
ssues makes Er:YAG a useful tool in oral soft surgery,
while the finest low-pulse energy and high-repetition ra-
tes make this laser an extremely precise tool suitable for
delicate procedures [6].

When operating in a pulsed mode with 200-400 ms pulse
widths, 5-40 microns (1 micron=1,000 millimeters) of the
thermal mechanical tissue ablation (tissue removal) with
as little as 5 microns of residual thermal damage is the
norm. These unique characteristics of the Er:YAG laser

allow for very narrow layers of thermal mechanical tissue
ablation with minimal collateral thermal consequences [7].
In this article the specifics of a laser-assisted labial fre-
nectomy in a pediatric patient is presented, with empha-
sis on laser parameters, surgical technique, patient’s
cooperation andpostoperative outcome.

A case presentation

A 9-year-old girl was referred to the University Depart-
ment of Oral Surgery for upper labial frenectomy for or-
thodontic reason. The patient was in good health, but very
anxiousabout the surgical intervention.The clinical exa-
mination and evaluation revealed existence of an abe-
rrant labial maxillary frenum (class IV according to Placek
et al.) and a 3mm wide medial diastema. The frenum was
strong, wide-based and papilla penetrating (Figure 1).

~— -

Fig. 1. Upper labial frenum class IV and medial diastema

Keeping in mind our patient’s sensitivity and fear of sur-
gical treatment, we suggested Er.YAG laser surgery for
frenum removal. Numbness of the surgical field was
obtained with infiltrative terminal anesthesia. Small
amounts (0.2-0.3ml) of scandonest 2% with epinephrine
were injected bilaterally to the frenum, and on the palatal
aspect. The surgery was performed with Er.Y AG Fotona
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Fig. 2. Laser display with actual parameters
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Fidelis III laser, non-contact hand piece, long pulse mode
(LP), energy (E) of 120 mJ, frequency of 15 Hz and po-
wer of 1.80 W (Figure 2).

biotics were used. A fibrin coating was visible the fo-
llowing day (Figure 6).The wound healing process was
completed three weeks after surgery, with minimal

Stretching the lip outwards distended the frenum and
the laser ablation started at the lowest point of frenum
insertion (Figure 3).

scar (Figure 7).

Fig. 3. Non-contact hand piece targeted the lowest point
of the frenum attachment

As the tissue detached, further ablation alongside the
frenum created a rhomboid-like wound, which extended
towards the fornix vestibule. Careful inspectionof the
woundwas followed by deeper ablation of the vertical
fibers which run towards the periosteum (Figure 4 and 5).

m '

Fig. 6. Surgical wound was covered with fibrin coating
the following day
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Fig. 4. Rhomboid laser wound (lateral view)

To end with, the surgical site was coagulated with a very
long pulse (VLP) used in defocused mode. The bleeding
was scarce, and no sutures were placed. After surgery,
the patientwas advised to avoid hot and sour beverages,
and to use pain killers if necessary. Usual daily oral hy-
giene was to be maintained, with avoidance of the trea
ted area. Postoperative check-ups were conducted on the
following day, seven and twenty-one days after surgery.
The postoperative period was uneventful, pain-free, with-
out swelling or signs of infection. No pain killersor anti-

Fig. 7. Complete healing 21 days after surgery
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Discussion

Labial frenectomies for orthodontic purposes are usually
performed when hypertrophic labial frenum provokes
diastema or hindersthe orthodontic treatment with mobile
appliances. Although the current trend seems to suggest
that surgical intervention is indicated mainly for patients
between the ages of 9 and 11, surgical treatment may also
be recommended for younger children (aged 7-8 years)
to prevent possible malpositioning of teeth during the
final phase of maxilla development. While some may
consider this approach to be overtreatment, it should
be noted that a single laser intervention performed by
experienced clinicians can reduce or minimize additional
orthodontic treatment at a later age [8].

In the treatment of low and overactive labial frenulum
Er: YAG laser surgery has an inherent characteristic out-
come of minimal bleeding, a reduced need for anesthesia
and an excellent healing process [9]. Postoperative fin-
dings showed no complications. The healing process
was very fast, showing fibrin coating on the following
day [10]. Venugopalan V. first described the erbium tissue
ablation mechanism in 1995 [11]. If water is the domi-
nant chromophore, the mechanical integrity of the extra-
cellular matrix (collagen) is not targeted directly. To
achieve material removal, the heated water (intracellular
steam) must expand first straining and then fracturing
the extracellular matrix components (collagen). Hence,
because Er: YAG energy has such a high absorption
peak in water, the thermal damage to the tissue is kept
to a bare minimum as the thermal mechanical ablation
takes place (i.e. no char). The healing capacity of the
laser-irradiated tissue when looked at with this logic is
profound. Neev J et al. [12] in a thermo-optical skin con-
ditioning study stated that less thermally induced damage
means less collagen remodeling is necessary. With less
collagen damage and remodeling, faster and easier healing
with minimal scarring is the norm. The main benefit of
the Er: YAG frenectomy for the patient is its simplicity,
speed and minimal discomfort both during and after sur-
gery. Keeping in mind our patient’s sensitivity, and af-
ter discussing other treatment options, we suggested the
Er.YAG laser surgery as the most convenient one. The
frenum’s anatomy (strong and wide-based) required
infiltrative anesthesia for painless surgery, but smaller
amounts of scandonest were injected (0.2-0.3ml) in
comparison to conventional frenectomy. Initially we
started the frenectomy with long-pulse mode (LP) and
energy of 120 mJ, and then we increased the energy to
150 mJ to speed up the treatment. The LP hascutting,
coagulation and disinfection purposes. The surgery
was fast and easy to perform. Because the frenum
penetrated the interincisal papilla, this portion was
ablated also (Figures 5 and 6). The scarce bleeding did
not compromise the visibility. Sutures weren’t necessary.
The cooperation of the patient during treatment was
excellent. Postoperative findings showed no compli-

cations. No bleeding, pain or swelling appeared. These
can be due to certain reported properties of Er.YAG
laser. C. Walkinski [13] reported that sealing of the blood
and lymph vessels minimized the postoperative swelling,
while sealing of the nerve endings reduced pain and dis-
comfort. The healing was promoted.

There was no need of another surgery. To our great satis-
faction we gained the patient’s trust, because the inter-
vention was concluded the way we predicted.

Conclusion

The Er.YAG laser-assisted frenectomy is a minimally
invasive surgical procedure, easy to perform and very
comfortable for the patient, during and after surgery.
No pain, sutures or signs of infection were present in
our patient. The postoperative recovery was uneventful
with promoted healing. This is a particularly suitable laser
to be used in soft-tissue procedures in pediatricpatients.

Conflict of interest statement. None declared.
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THROMBOPHILIA IN PATHOLOGICAL PREGNANCIES

TPOMBO®UI/INJA KAJ TATOJIOIIKA BPEMEHOCT

Jani Angelovski
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Abstract

Introduction. Many situations in pregnancy create a
thrombophilia, which is believed to have a protective
function, which is the result of the hormone influence,
primarily by gestagenic hormones. This is a physiological
condition and it helps in successful implantation of the
embryo and prevention of bleeding. The presence of addi-
tional, hereditary or acquired cause of thrombophilia dis-
rupts the natural balance and creates conditions for ve-
nous thromboembolism and consequences for pregnancy,
such as miscarriage, intrauterine fetal death, delayed intra-
uterine growth, eclampsia and abruption of the placenta.
Methods. The study was designed as a retrospective epi-
demiological cross-sectional study and was conducted
at the Institute of Transfusion Medicine in Skopje in
the period from June to October 2016. The study inclu-
ded patients with current pathological pregnancies.The
following laboratory analyses were conducted in all pa-
tients: hemostasis, D-dimer, antithrombin III, protein C,
protein S, antiphospholipid antibodies, lupus anticoagu-
lant, MTHFR, factor V Leiden and prothrombin mutation.
Results. The study included 41 patients, of whom 3
were excluded due to an insufficient medical history, 3
who were receiving corticosteroid therapy, 2 due to in-
complete laboratory analyses and one patient with pro-
ven systemic lupus. Data analysis showed that family
history of thrombophilia was present in 25%. The most
common MTHFR mutation was recorded in 26 (82%)
patients, followed by the factor V mutation present in
18 (55%) of the examined patients.

AT 1II deficiency was detected in only one patient (2%).
In 12 patients (35%) a disturbed ratio of DD vs. mar-
kedly shortened APTT or inappropriately low levels of
DD was registered, which is an indirect indicatorof
hypofibrinolysis.

Conclusion. Pathologic pregnancy is a condition that
is often associated with thrombophilia. Advanced age
of a patient, family and personal history of thrombotic
conditions indicate a high risk of complications in preg-
nancy. Due to the current increased frequency of high

Correspondence to: Jani Angelovski, Institute of Transfusion
Medicine in Skopje, Clinical Center "Mother Teresa" 1000 Skopje, R.
Macedonia; E-mail: angelovskijani@yahoo.com

risk pregnancies associated with circulation problems
with the placenta, there is a need for more frequent
hemostatic examinations in pregnancy.

Keywords: pathological pregnancy, thrombophilia,
intrauterine gestation-which halts the growth of the
fetus, placental insufficiency, hemostatic tests

List of abbreviations DD-D-Dimers, MTHFR- methylenetetra-
hydrofolate reductase, FM-Fetus mortus (Foetusmortus), AT
III-antithrombin 3, APTT-activated partial thromboplastin time,
IUGR-gestational intrauterine growth retardation of the fetus

AncrpakT

Bosen. Huza npomenu Bo OpemMeHOCTa Kpeupaar
e[lHa XuIepKoaryjaabuIHOCT, 3a KOja ce BepyBa JeKa
uMa 3alITUTHA (PYHKIIF]ja, KOja € pe3yaTaT Ha XOp-
MOHCKOTO BIIMjaHHE, Ipef C¢ Off TecTareHCKUTE
xopmonn. OBaa cocToj6a e (PU3nOoIIoIIKa U TToMara
3a TOyclelIHa HAjlayja Ha TUIOA0T, Kako W 3a Tpe-
BEHIWja Off KpBapemwa. [IpucycTBOTO Ha JONMOJIHHU-
TeJIHA, XepeAuTapHa WIN aKBUpUpaHa IpUYUHA 32
TpoMOourja ro HapyIIyBa OBOj IPUPOJIEH OaaHC
7 CO3/1aBa YCIIOBHU 32 BEHCKH TPOMOOeMOOoIn3aM n
MoceAny 10 OpeMeHocTa, KaKo IITO ce CHOHTaH
abopTyc, HHTpayTEPUHCKA CMPT Ha IJIOAOT, 3a0a-
BEH MHTpAyTEePUHCKHU pacT, NMpeeKIamIcuja u ao-
pyniyja Ha mangeHTa

Meromu. CryaujaTa e AW3ajHApaHa KakKo emnuje-
MHOJIOIIIKA PEeTPOCHEKTUBHA CTY/AMja Ha TpeceK H
e cnopoBefeHa Ha MHCTUTYTOT 3a TpaHcdy3MOHA
MenuiuHa Bo CKorje, BO IEpUOAOT Off jyHH 0 OK-
tomBpu 2016 roguHa. Bo crygujaTa Gea BKiIydueHH
NalMeHTKN CO aKTyeJHa MaToJIolKa OpeMeHOCT.
Kaj cure manuenTku Gea WCIeyBaHN CICTHUTE Jia-
0opaTopuCKu aHaNU3K: XeMocTasa, [[-numepu, aHTu-
Tpom6uH 111, mporenn C, mpotenH S, anTrdochoan-
NUIHU aHTUTENa, Jynyc antukoarymnanc, MTHFR,
¢paxtop V Laiden n npoTpoMOUH MyTanuja.
Pe3syararn. Bo cryaujata 6ea o6pa6orenu 41 mna-
OUEHTKA, Off KOUIITO Tpu Oea MCKIyYeHU MOpagn
HEjacHM aHAMHECTUYKH MOAATOLM, TPU HOPain MpH-
Mame KOPTUKOCTEPOUIHA TepalHja, ABe Nopagu He-
KOMIUIETH! JaO0paTOPUCKU aHAJIN3M U €[lHa Mopa-
¥ TOKa’KaH CUCTEMCKH JIyIyC. AHanmM3ara Ha Hofa-
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TOIUTE TIOKaXKa fieka ceMejHaTa aHaMHe3a 3a TPOM-
6odunuja e 3acranena kaj 25%. On nadbopartopuec-
KWUTe aHaJu3u, Haj3acTanena 6erme MTHFR myTanm-
jara, peructpupana Kaj 26(82%), Mo mro cienere
dakrop V myranujaTa, npucytHa Kaj 18(55%) on
WCIUTYBaHATA MOMYJIAlH]ja.

AT 11l gecpuumt Gerre perucTpupaH Kaj caMo efiHa
namuenTka (2%). Kaj 12 mauumentku (35%), Geme
peructpupan HapyueH coognoc Ha 11, Hacnporn
ckpaTeHo AIITT, omfHOCHO HECOOIBETHO HUCKU BpENI-
Hoctu Ha [JI, IITO € MHAMPEKTEH NOoKas3aTesa 3a
xunopuopUHOIU3a.

3akmyuyok. [Tatonomkara GpemMeHOCT € cocTojoa
KOja € JecTo acommpana co Tpombocpummmja. Ham-
peaHaTa BO3pacT Ha MaleHTKaTa, ceMejHaTa 1 Ind-
HaTa aHaMHe3a 32 TPOMOOTHUYHM COCTOjOU YKaxKy-
BaaT Ha BHUCOK PU3UK 32 KOMIUIMKAIUK BO Opeme-
HOCT. [Topanm 3ronemeHaTa (hpeKBeHIMja HA pU3NI-
HU OpeMEeHOCTH, 3apajid MpoOIEMHU CO UPKYIalyja-
Ta Ha MOCTeNIKaTa, Ce HAMEeTHYBa norpebara 3a To-
YECTU XeMOCTATCKM UCIUTYBamba Kaj OpeMEHHUTE.

Knyunn 360poBm: natonomnika 6peMeHoCT, TpoMO0-
(unuja, MHTPAYTEPUHCKH TECTAIICKU 3acTOj BO
pacToT Ha IUIONOT, IJIaleHTapHa MHCY(pUIUCHIH]a,
XEMOCTATCKH TECTOBH

Introduction

Many situations in pregnancy create a thrombophilia,
which is believed to have a protective function, and
which is the result of the hormone influence, primarily
by gestagenic hormones. This is a physiological condi-
tion and it helps in successful implantation of the em-
bryo and prevention of bleeding. The presence of addi-
tional, hereditary or acquired cause of thrombophilia
disrupts the natural balance and creates conditions for
venous thromboembolism and consequences for pregnan-
cy, such as miscarriage, intrauterine fetal death, delayed
intrauterine growth, eclampsia and abruption of the
placenta [1]. A growing number of studies indicate the
connection of different thrombophilias and pregnancy
complications. Robertson et al. have analyzed previous
studies on this link and have confirmed that women
with thrombophilia are at an increased risk of venous
thromboembolism and pregnancy complications. Howe-
ver, clinical studies presented controversial results. So
far, there are no controlled and randomized studies
about the impact of antithrombotic therapies on reducing
complications in pregnancy. Also, there are no strict
recommendations on conducting a rigorous screening
for thrombophilia in each pregnancy [2]. The aim of our
study was to determine the presence of thrombophilia
in patients with pathological pregnancies.

Materials and methods

The study was designed as a retrospective epidemiolo-
gical cross-sectional study and was conducted at the
Institute of Transfusion Medicine in Skopje in the pe-
riod from June to October 2016. The study included
patients with current pathological pregnancies. Criteria
for exclusion were having another cause of secondary
thrombophilia (systemic diseases such as systemic
lupus erythematosus, Hashimoto's thyroiditis, rheumatoid
arthritis), extreme obesity, nephrotic syndrome, dyslipi-
demias. The study also excluded patients already taking
corticosteroid and other hormonal therapy. Demographic
data (age, place of residence), gynecological history
(spontaneous abortions, stillbirths, unsuccessful in
vitro fertilization, EPH gestosis, preeclampsia, live births
with deformities), history of deep vein thrombosis and
other thromboembolic events, and family history of
thrombophilia were collected. The following laboratory
analyses were conducted in all patients: hemostasis, D-
dimer, antithrombin III, protein C, protein S, antiphon-
spholipid antibodies, lupus anticoagulant, MTHFR, fac-
tor V Leiden and prothrombin mutation.

Results

The study included 41 patients, of whom 3 were exclu-
ded due to an insufficient medical history, 3 who were
receiving corticosteroid therapy, 2 due to incomplete
laboratory analyses and one patient with proven syste-
mic lupus. Thus, the analysis included 32 patients aged
25 to 45 years (Figure 1). The majority of patients (27
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Fig. 1. Distribution by age

Table 1. Relevant data from the history of disease

Yes No
Family history of trombophilia n (%) 8(25) 24(75)
History of thrombotic events n (%) 5(20) 27(80)
History of miscarriages n (%) 18(55) 14(45)
History of prematurity n (%) 14(45) 18(55)
Live births with deformities n (%) 2(5) 30(95)
FM in utero n (%) 10(29)  22(71)
History of hypertension in pregnancy n (%) 7(23) 25(77)
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or 84%) were over 30 years of age, of whom 12 (37%)
were over 40 years of age. Seventeen of them live in
rural areas and 15 in the city. Data analysis showed that
family history of thrombophilia was present in 25%.
Of gynecological history, the most common complica-
tion in previous pregnancies was miscarriage registered
in 18(55%) patients and premature delivery in 14(45%).
Hypertension in previous pregnancies was reported in
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7(23%) patients.

The most common MTHFR mutation was recorded in
26(82%) patients, followed by the factor V mutation
present in 18 (55%) of the examined patients.

AT III deficiency was detected in only one patient (2%).
In 12 patients (35%) a disturbed ratio of DD vs. marked-
lyshortened APTT or inappropriately low levels of DD was
registered, which is an indirect indicatorof hypofibrinolysis.

10
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Fig. 2. Complications in pregnant patients

Table 2. Laboratory test findings

Yes No
AT III deficiency n (%) 1(2) 31(98)
MTHFR mutation n (%) 26(82) 6(18)
Protein C deficiency n (%) 6(22) 26(78)
Protein S deficiency n (%) 4(17) 28(83)
Factor V Laiden n (%) 18(55) 14(45)
Prothrombin mutation n (%) 7(23) 25(77)
DD / APTT (| Inappropriate values of DD 12(35) 20(65)

vs. markedly shortened APTT)
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Fig. 3. Detected laboratory variances
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Discussion

Thrombophilia is a hereditary or acquired condition
which may be a predisposing factor for thromboembo-
lism [1]. There are three important factors for conge-
nital thrombophilia responsible for thromboembolic con-
ditions in patients who have no other risk factors for
thrombosis: homozygous mutation in the MTHFR, mu-
tation Factor V Leiden and the state of hypofibrinolysis.

F V LAIDEN FII MUT. DD/ APTT

Preeclampsia, abruption of the placenta, intrauterine
growth retardation of the fetus (IUGR) and intrauterine
fetal death (IUFD) cause morbidity and mortality of the
mother and the fetus. All these conditions may be asso-
ciated with abnormal blood vessels in the placenta and
disorders of hemostasis [3,4].

The results of our study showed that patients with cu-
rrent pathological pregnancy, who were referred to the
Institute for Transfusion Medicine in Skopje, had a his-
tory of miscarriages (55%), premature births (45%) and
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hypertension in previous pregnancies (23%). The age
of the patients (84% were over the age of 30), as well
as a family or personal history of thrombotic conditions
indicate a high risk of placental hypoperfusion. In the
case of three of the study group patients, they po-
ssessed an increased risk of abruption of the placenta
due to a history of repeated miscarriages or premature
births, along with one patient who experienced fetal
mortality (FM) in the late stage of pregnancy. These
conditions are most likely the result of thrombogenic
complications in the later months of pregnancy.

In normal pregnancy, trophoblastic acted of the spiral
arteries lose their muscular wall and become more elastic
allowing maximum blood flow in the placenta.
Abnormal interaction between the mother and the fetus
leads to abnormal trophoblastic invasion of the spiral
arteries, resulting in constricted blood vessels, which
causes inadequate perfusion of intervillous spaces.
Placental pathologists use the term placental vasculo-
pathy to describe changes characterized by superficial
endovascular abnormalities in spiral arteries, atheroscle-
rosis thrombotic processes in spiral arteries and/or inte-
rvillous spaces. Clinically, placental vasculopathy is
associated with preeclampsia, [IUGR, placental abrup-
tion and in some cases fetal loss and premature birth [5].
Analysis of laboratory variances in our research has
shown that the MTHFR mutation was present in 82%
of respondents, the majority of which were found to
have homozygous mutation. In 35% of patients, they
were shown to have inappropriately low levels of D-
dimer i.e. the condition of hypofibrinolysis. We Regis-
tered a significantly higher percentage of patients with
a mutation in factor V Leiden than in the general po-
pulation. These patients were observed to be hyper-
thrombogenic. Resistance to activated protein C caused
by adenine, guanine 506 (A506G) and mutation of the
factor V Leiden is associated with an increased risk of
venous thromboembolism [6]. Heterozygosity for factor
V (FV) Leiden mutation is detected in about 5% of the
population and the mutation is responsible for 20-30%
of venous thromboembolism. 20210 guanine adenine
prothrombin mutation is associated with higher plasma
concentrations of prothrombin, and increased risk of
venous thromboembolism [7] and cerebral venous
thrombosis [8]. Homozygosity for thymine to cytosine
677 (C677T) mutation methylenetetrahydrofolate reduce-
tase (MTHFR) results in decreased synthesis of 5-me-
thyltetrahydrofolate, the primary methyl donor in the
conversion of homocysteine to methionine and the
resulting increase in the plasma concentration of ho-
mocysteine is a risk factor of thrombosis [9]. The mu-
tation is responsible for the reduction of MTHFR acti-
vity and is the most common cause of mild hyperhomo-
cysteinemia, which can be found in 5-15% of the po-
pulation. Concentration of homocysteine is influenced
by diet. Lack of folic acid, B-6, and/or B-I2 causes an
increase of homocysteine. The levels of homocysteine

can be affected by a lack of cystathionine beta syn-
thase and MTHFR C677T gene mutation [10]. Many
vascular endothelial changes associated with hyperhomo-
cysteinemia can be found in preeclampsia [11]. Candida-
tes for anticoagulant therapy are women currently with
thrombosis, history of thrombosis, thrombophilia and
history of bad outcomes in previous pregnancies, or
postpartum risk of VTE. Recommended treatments for
these conditions are heparins, in particular low-
molecular weight heparins. There is a small number of
studies on the use of anticoagulants in pregnancy, and
the recommendations are based on smaller series and
expert opinions. However, according to present know-
ledge, it is believed that anticoagulant therapy impro-
ves prognosis in women with related risks [12]. The
Institute of Transfusion Medicine has a long-term good
experiences in preventing thrombogenic complications
in patients with risk pregnancy and risk for thrombo-
genic complications, primarily by using low-molecular
weight heparins and methylated form of folic acid.

Conclusion

Pathologic pregnancy is a condition that is often asso-
ciated with thrombophilia. Advanced age of a patient,
family and personal history of thrombotic conditions
indicate a high risk of complications in pregnancy. Due
to the current increased frequency of high risk preg-
nancies associated with circulation problems with the
placenta, there is a need for more frequent hemostatic
examinations in pregnancy, along with examinations
that might identify genetic mutations that result in throm-
bophilia. In our effort to find the best solution for this
problem, (realizing the important role that hemostatic
imbalance can have in pathological pregnancies) our fin-
dings have shown excellent results in using low-mole-
cular-weight heparins to improve placental blood flow.

Conlflict of interest statement. None declared.
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Apstract

Introduction. Colorectal liver metastases have a poor
prognosis and only 2% have an average 5-year survival if
left untreated. In recent decades there has been a deve-
lopment in the diagnosis, treatment and palliative treat-
ment of patients with colorectal liver metastases, and
despite radical resection the average five-year survival
is between 25% and 44%.

Aim. To explore the experience of the Clinic in the treat-
ment of colorectal liver metastases, comparing it with
data from the literature and based on the comparison
to determine the prognostic factors that affect survival
after radical surgical treatment of patients.

Methods. A retrospective study was conducted at the
Clinic of General and Hepato-pancreatic Surgery at the
University Hospital "Aleksandrovska"-Sofia. The study
comprised the period between 01.01.2006 to 31.12.2015.
It included a total of 239 cases, of whom: 179 patients
underwent radical interventions, 5 palliative and 55 pa-
tients underwent explorative interventions due to liver
metastases. Clinical and pathological materials were
analyzed using SPSS-19 to determine the prognostic
significance of a number of factors in relation to the
survival: gender, age, type and localization of metasta-
ses, postoperative stage of the primary tumor, type and
volume of liver resection, extrahepatic metastases, preope-
rative values of CEA, postoperative values (AST, ALT).
Results. Factors that correlated with lower survival type:
metastases (synchronous or metachronus), localization
of metastases (uni-or bilobar), presence of the regional
lymph node metastases and metastases to other distant
organs and the impossibility of radical resection of li-
ver were statistically significant with multivariant analy-
sis. Elevated preoperative value of CEA, the value of

Correspondence to: Stefan Petrovski, Department of Surgery at
Clinical Hospital-Shtip, R. Macedonia; E-mail: stefan.petrovski@ugd.edu.mk

hemoglobin and stage IV disease also affected the sur-
vival of patients.

Conclusion. In patients with colorectal liver metasta-
ses only resection has potentially curative character. The
surgical strategy for resection in context of increasing
the percentage of patients with resectable potential is
the only possible factor for long-term survival.

Keywords: colorectal metastases, radical resections,
prognostic factors, survival, stage of the disease

Ancrpakrt

Bosen. Konopekranaure Meractasu Ha MPHUOT JApO0
¥Maar JIoIa IMporHo3a U caMo 2% uMaar CpeHo 5-ro-
JUIITHO NPEXUBYBAKBE aKO HE ce JieKyBaaT. Bo mocnen-
HUTE HEKOJIKY JeKaau ce 3abernexa pa3Boj BO JAMjar-
HOCTHIIMPAKETO, JICKYBAKETO U MaNdjalyjaTa Ha Iia-
IIUEHTH CO KOJOPEKTAIIHU METacTa3u Ha LPHUOT APoO,
HO U MTOKPaj pauKajHaTa PEeCeKIMja CPEIHOTO METro-
JUILHO MpeKUBYBame € nomery 25% u 44% .

Heu. [la ce nmpoyun uckycrBoro Ha KimHukara Bo Jie-
KyBamETO Ha KOJOPEKTAIHN METacTa3! Ha IPHHOT JIpoo,
CTIOpEAYBajKH TH CO MOJATOIMTE OF CBETCKAaTa JIHUTE-
parypa, U Bp3 OCHOBA Ha TOa [la C€ OIpPEIesaT IIPOrHOC-
THYKUTE (AKTOPU KOM IITO BJIMjaaT Ha MPEKUBYBAME-
TO TIOCTIE PAUKAIIHO XHUPYIIKO JIEKYBarhe Ha MAIFCHTHTE.
Metonu. Bo wimHHMKara mo ommTa M IPHOIPOOHO-
naHkpeaTudHa xupypruja Bo YMBAJI "Anexcanapos-
cka"-Co¢uja e HampaBeHO PETPOCHEKTHUBHO IMPOYyUY-
Bame nomery 01.01. 2006 no 31.12.2015, BkiyuyBaj-
kn 239 ciyuau nperctaBeHu Bo Tabena 1, momnoxxeHu
COOZIBETHO Ha 179 pammkaaHU MHTCPBEHINH, 5 Manuja-
TUBHU U 55 €KCIUIOPAaTUBHU IO MOBOJ KOJOPEKTAIHU
METacTa3u Ha HPHUOT Mpod. KIMHUYKOMAaTOIOMKHOT
MaTepujan ce aHanusupae co nomo Ha SPSS-19, 3a
Jla ce ONpe/IeNy MPOTHOCTUYKATA 3HAYajHOCT BO OJTHOC
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Ha MPSKUBYBAETO HA pPeAnIa (pakTopH: IOJI, BO3PACT,
TUII U JIOKAJTM3allMja Ha METaCTa3UTe, IOCTOIIEPATUBCH
CTaauyM Ha NPUMapHUOT TyMOp, THII U o0eM Ha pe-
CEeKIMjaTa Ha IPHHUOT Jpo0, eKcTpaxermaTalHd MeTa-
cTasw, npenonepaTuBHu Bpeanocty Ha CEA, mocrore-
patuBHH BpeaHoctu Ha (AST, ALT).

Pe3yaratu. dakropu KoM MTO KOPETUpPaAaT cO MOHUC-
KO MPESKHUBYBAKE CE TUIIOT HAa METACTa3uTe (CHHXPOHU
WM METaXpoHHM), JIoKanu3anujata (YHU- Wi Ounodap-
HH), IPUCYCBOTO Ha METACTa3d BO PETHOHAITHUTE JINM-
(HE JKIE3qW W BO IPYTd JNANCYHH OPTraHH KaKko H
HEMOXKHOCTa 3a paJMKaliHa peceKluja Ha LPHUOT
JIpo0 Cce CTATHCTHYKH 3HAYAjHU CO MYJITUBApHjaHTHATA
aHamm3a. [lokaueHW TpemonepaTHBHH BPEIHOCTH Ha
CEA, Bpennocrta Ha Hgb u IV craguym Ha Goniecta UCTo
Taka MMaaT BJIMjaHNe Ha IPEKUBYBAHCTO HA MTAIMCHTHUTE.
3akuaydok. Kaj manuaeTnTe CO KOMOPEKTATHA MeTacTa-
34 Ha IPHHUOT JPOo0 caMo PECeKIMjaTa MMa TOTCHIIN]aTHO
neyeOeH KapakTep. XUpyIiKara CTpaTerja 3a peceKimja
BO KOHTEKCT Ha 3TOJIEMYBAa-ETO HA MPOICHTOT Ha TIa-
IIMCHTH KOU UMaaT peceKTalrIeH MOTCHIUjall € SIIHCT-
BEH MOXKEH (haKkTop 3a JIOJITOTOIUIIHO MPSKUBYBAE.

Koiryunu 360poBH: KOJOPEKTAIHNA METACTa31, PATHKATHI
pECeKIUK, MPOTHOCTUYKU (PAKTOPH, MPEIKUBYBAE,
cTanuyMm Ha Oonecta

Introduction

Colorectal cancer CRC is the third most common cancer
worldwide after lung cancer and breast cancer [1,2]. A
large percentage of 50-70% of patients develops colorec-
tal liver metastases (CRLM) because of hematogenous
dissemination of primary cancer [3-7]. Synchronous
metastases are diagnosed in 15-25% [8-10] during the
primary diagnosis of CRC and in 20-25% [11-15] in

the first five years metachronous metastases develop.
They represent the most common cause of death caused,
so that 77% of untreated patients die in the first year, and
only 14-23% survive more than three years [16-19]. Sur-
gical resection represents the only curative treatment
approach to patients with CRLM; in larger series patients
treated with resection have a mean 5-year survival
from 25% to 44% [15,20,21], but only 15-25% [22] of
metastasis of liver are initially resectable. Poor prog-
nosis of the disease is the cause of looking for oppor-
tunities to improve postoperative results which corres-
ponds with defining determinants of survival.

Aim. To explore the experience of the Clinic in the
treatment of colorectal liver metastases, comparing
them with data from the literature, and based on the
comparison to determine the prognostic factors that
affect survival after radical surgical treatment of
patients.

Methods and materials

A retrospective study was conducted at the Clinic of
General and Hepato-pancreatic surgery at the University
Hospital "Aleksandrovska"-Sofia. The study comprised
the period between 01.01.2006 to 31.12.2015. It included
a total of 239 patients (Table 1), of whom: 179 patients
underwent radical interventions, 5 palliative and 55
patients underwent explorative interventions due to liver
metastases. In addition, 119(49.8%) patients were diag-
nosed with synchronous metastases, 120(50.2%) patients
with metachronous metastases, including 7(2.9%) with
metachronous metastases with recurrence on the colon.
With regard to sex structure of the patients there were
93(38.91%) women and 146(61.08%) men. Majority of
patients were aged 61 to 70 years-88(36.82%), while a
small percent belonged to the youngest age group under
40 years-9 (3.77%).

Table 1. Types of radical and palliative surgical interventions used for resections
of patients with colorectal liver metastases, included in our study

Type of operation
Radical Palliative / biopsy
N=179 (74.9%) N =60 (25.1%)

atypical resection 57 biopsy 55
resection of 2 segments 24 biopsy+biliary drainage 2
resection of 3 segments 18 thermoablation 1
resection of >3 segments 10 alcoholization 2
left lobectomy 15

left hemihepatectomy 4

right hemihepatectomy 12

Metastasectomy 20

resection+another procedure 19

atypical resectiont+metastasectomy 9

left lobectomy +atypical resection 5

atypical resection+thermoablation 4

atypical resectiont+alcoholization 1
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The follow-up period of the patients operated on for
colorectal liver metastases in the Clinic, was 5 years
after resection of the liver according to the method of
Kaplan-Mayer. Statistical analysis of the collected ma-
terial to determine the factors for survival was done
using SPSS-19, and it included sex, age, type and loca-
lization of metastases, postoperative stage of primary
tumor, type and amount of resection of the liver, extra-
hepatic metastases, preoperative CEA values and post-

Results

The cumulative overall survival is shown in Table 2,
and it was 79.6% in the first year, 25.9% in the third
year, and 19.2% in the fifth year.

Table 2. Cumulative survival of patients after radical
resection of colorectal liver metastases
Cumulative survival % ( Std.Error)

. 1- 3- 5-
operative values (AST, ALT). o year year year
. 80 (0.029)  25.9(0.03)  19.2(0.025)
survival
Survival Function
C‘nm?ﬂﬁ“ﬂ.‘l —_',j :;::“":“

Fig. 1. Curve of survival in patients with colorectal cancer and liver metastases

Survival analysis by gender indicated that within the
group of female patients 68 died (81.93%), while in the
male patients group death occurred in 101(80.8%). The
median survival for women with CRLM was 31.9 months

and for men shorter-30.8 months. The median survival
was 25 months in female patients with CRLM and 22
months in male patients. However, the results did not
show statistical significance (p = 0.69, p =0.7).

Survival Function:
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Fig. 2. Curve of survival according to sex of patients, Log Rank (Mantel-Cox) p = 0.69 Breslow p = 0.7

The analysis by age showed that the median survival
was 34.3 months in patients under 40 years, 29.8 months
in the age group 41-50 years, 29.2 months in patients

aged 51 to 60 years, 34.1 months in patients aged 61 -
70 years and 29.2 months in patients over 70 years.
However, these differences were not statistically
significant (Figure 3).
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Fig. 3. Survival curves according to age, LogRank (Mantel-Cox) p = 0.78 Breslow p = 0.74

The analysis showed that the hazard ratio-Exp (B) for
liver metastases was 1.49 95% CI (1.098-2.022), p=0.01.
These factors suggest that the type of liver metastases
in patients with colorectal cancer is a significant prog-
nostic factor for survival. Statistical analysis showed

that there was a significant difference in survival time
depending on the type of liver metastases (p=0.008,
p=0.002). Patients with colorectal cancer and metachro-
nous metastases had a significantly longer survival time.

Survival Functions
Liver metastases
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Fig. 4. Curve of survival depending on type of liver metastases
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Fig. 5. Curves of survival depending on type of surgical resection

Radical intervention was also proved to be a significant
factor for survival with Lesser Cox-regression analysis
(p <0.0001).

The value of HP of 0.203 95% CI (0.135 - 0.306) su-

ggests that the risk of fatal outcome in patients treated
with radical intervention was 79.7% lower than in pa-
tients treated palliative or with biopsy.
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Fig. 8. Survival depending on localization of colorectal metastases

The statistical analysis of survival time showed that
median survival was lowest in the group with left
hemihepatectomy (about 14 months), and the highest

in the group with resection of two segments (48
months). Statistical tests confirmed the difference in

leslzation of metastazes the length of survival among the types of liver resec-

tions as significant (p=0.004, p=0.043), and type of re-
section in relation to the other factors in terms of sur-
vival as non-significant. Extent of resection was also
not proved as a significant factor in terms of survival.
The number of metastases was proved to be a sig-
nificant predictor of survival in patients with colorec-
tal cancer metastases of the liver. Patients with 2 to 4
metastases had a 1.5 times higher risk of fatal outcome
compared to patients with one metastasis. Patients
with more than 4 metastases had a twofold higher risk
compared to patients with one metastasis. Statistical
tests Log Rank and Breslow confirmed the difference
in the length of survival time as significant (p <0.0001).
Patients with bilateral localization of liver metastases
survived significantly shorter compared to patients with
unilateral localization of metastases.
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Table 3. Cox-regression analysis on the relationship
between laboratory parameters and survival of patients
with colorectal metastases

p Exp (B) 95% CI for
Exp (B)

AST 0.069 1.004 1.00-1.008
ALT 0.894 1.00 0.996-1.004
GGT 0.129 1.001 1.000-1.001
direct bilirubin 0.266 1.027 0.98-1.007
total bilirubin 0.737 0.995 0.969-1.023
PRT 0.357 1.016 0.982-1.054
INR 0.16 1.372 0.882-2.134
HGB 0.007** 0.989 0.981-0.995
CA 199 0.117 1.00 1.000-1.001
CEA 0.008** 1.001 1.000-1.002
AFP 0.621 1.038 0.896-1.201
operative time 0.631 0.999 0.997-1.002
blood loss 0.084 1.001 1.000-1.001

Values of Hgb (p=0.007) and values of the tumor mar-
ker CEA (p=0.008) were confirmed as significant predic-
tors. The risk of a fatal outcome was reduced by 11%
by increasing the HGB by 1. Increasing tumor marker
CEA 1 increased the risk of a fatal outcome by 0.1%.

Discussion

The surgical resection represents the only curative treat-
ment approach in patients with CRLM; in larger series
the treated patients with resection have mean 5-year
survival rate of 25% to 44% [15,20,21], but only 15-
25% [22] of liver metastases are initially resectable.
Numerous publications indicate that gender and age do
not significantly affect the survival of patients after
resection of CRLM [23-25]. Many authors who com-
pared synchronous with metachronous metastases, found
superior results in favor of metachronous metastases
[26-29], and others showed similar survival rates for
both types of CRLM [30,31]. Tumor size of potentially
resectible CRLM has been studied as a prognostic
factor with contradictory results [32]. Ercolani et al.
[33] demonstrated that the total tumor volume of liver
metastases had a stronger impact on the survival com-
pared to the number and location of metastases. In the
multifactorial prognostic model described by Rees et
al. [34] the number of CRLM>3 represents an indepen-
dent prognostic factor for low rate of survival. Better
survival of patients with four or more metastases was
observed by Pawlik et al. [35], 5-year OS median sur-
vival of 50.9%, and Kornprat et al. [36], 5-year survi-
val of 33% OS. The prognostic significance of bilobar
distribution of colorectal metastases became controver-
sial. Some studies indicate the bilobar distribution as a
poor prognostic factor, while others are reporting that
it does not affect survival [37,38]. Tomlinson et al.
[39] report five and ten percent survival OS of 29%
and 25% with bilateral resection. Type of resection of
the liver does not affect the survival of patients with
CRLM. Non-anatomical resection is inferior compared

to the anatomical resection regarding the marginal sta-
tus, recurrent rate and survival [40]. Our study showed
that the type of metastases, localization and inability to
radical resection has a statistical significance in terms
of survival. The type and extent of liver resection does
not affect the survival, but the presence of metastases
in the regional lymph glands, extrahepatic distant meta-
stases, the elevated amount of CEA and stage IV di-
sease have also significant effects on survival of patients
after liver resection. Fong et al. [41] created a clinical
risk score (CRS) using a regressive analysis of multiple
clinical factors of patients resected due to colorectal
liver metastases. They found five clinical criteria that
have prognostic significance for survival: lymph node
- initially positive, CEA>200 ng/ml, >1 lesion liver,
lesion>5 cm, DFI less than 1 year from the initial
resection. They noticed that patients with CRS of 0, 1,
2 have a fondness for survival and surgical resection is
a rational therapy. Patients with CRS 3, 4 and 5 have
low survival and therefore surgical resection should be
planned in the context of chemotherapy.

Conclusion

There are several ways for treatment of patients with
colorectal liver metastases: radiofrequent ablation, trans-
arterial chemoembolization, chemo-and radiotherapy as
well as in selected cases liver transplantation, but only
liver resection has curative sense. The surgical
strategy for resection in context of increasing the
percent of patients with resectable potential is the only
possible factor for long-term survival.
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SUBCLINICAL DIASTOLIC DYSFUNCTION IN DIABETIC POPULATION

CYBKIIMHUYKA JUJACTOJIHA JTUCO®PYHKIHNJA KAJ JUJABETUYHATA IOIIYJALUJA

Slavica Mitrovska

Public Health Organization, Polyclinic Chair, Department of Internal Medicine-Cardiology, Skopje,

Republic of Macedonia
Abstract

Introduction. Left ventricular dysfunction is very frequent
in asymptomatic diabetic population. Tissue Doppler Ima-
ging (TDI) is a new echocardiographic technique, able
to record early changes of left ventricular dysfunction
and to identify asymptomatic diabetic patients at high
risk of developing heart failure.

Aim. To assess the role of TDI in early detection of dia-
stolic dysfunction in asymptomatic diabetic patients.
Methods. Cross-sectional study that involved a total
number of 48 subjects. The target group consisted of
25 asymptomatic diabetic patients and control group was
composed of 23 subjects without diabetes. All subjects
underwent echocardiography (conventional 2D and Pul-
sed-Wave Doppler and contemporary-TDI) to analyze
left ventricular function. We compared the results from
both echo-techniques and analyzed the relation of echo-
cardiographic parameters with risk factors.

Results. We found statistically significant difference
between TDI and PW Doppler (E/E’vs E/A) in target
(Z=-3.17, p<0.001) and control group (Z=-2.4, p<0.003).
There was no significant difference in E/A between the
groups (Z=0.0, p<1.0). TDI identified significantly lower
E’ (Z=2.03, p<0.04) and higher E/E" (Z= -2.12, p<0.03)
in target vs control group.

LVDD strongly correlated with duration of DM (p<
0.00001), age (p<0.00001), female gender (p<0.0001)
and obesity indices (BMI, BSA) (p<0.00001, p<0.00001)
in both groups.

Conclusion. TDI unmasks the presence of subclinical
LV dysfunction in asymptomatic diabetic patients and
has a valuable prognostic importance.

Keywords: tissue doppler Imaging, PW doppler echo-
cardiography, diabetic cardiomyopathy, left ventricular
diastolic dysfunction, diabetes mellitus type 2
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AncrpakT

Bogen. [TncyHKIMjsTa Ha JIeBaTa KOMOpPA € MHOTY
yecTa 110jaBa, IypH U Kaj aCUMIITOMATCKUTE NAIUCHTH
co aujaGetec. HoBara exokappuorpadcka TeXHUKa-
TkuBHa pomnep ananusa (THA), ru Genexxku OT-
CTankuTe BO (PyHKIIMjTa Ha JieBaTa KOMOpa BO Haj-
PaHHUOT CTaNyM U jaBa MOXHOCT 3a UICHTH(UKA-
[¥ja Ha MalMeHTHTEe KOU MMaaT BUCOK PHU3UK Off
pa3Boj Ha cpieBa ciiabocT.

Ien na Tpynor. IIponena Ha ynorata Ha TIIA BO
paHaTa AeTeKIWja Ha AWjacToiHATa AUChYHKIMja
Ha JileBaTa KOMOpa Kaj aCUMIITOMATCKH MalleHTH
co gujoerec.

Marepujan n meroqu. CTyaja Ha peceK, KOjaITo
BKJIy4yBa BKYITHO 48 icnuTaHuiy (meiHa rpymna-25
ACHMIITOMATCKHU TALMEHTH cO njabeTec U KOHTPOJI-
Ha rpyna-23 nauueHnTu 6e3 aujaderec).
Hcnmrannmure 6ea MOAIIOKEHN Ha eXoKaparorpad-
CKa aHa/lM3a Ha JieBaTa KoMopa (IyJICHa JOIep
ananm3a-TITA u TIA). TucniopenyBaBMe pe3yiita-
TUTE OfI ABETE TEXHWKM U ja aHANIW3UpaBMe HUBHATA
aconmjanmja co (paKTOPUTE HA PUBHK.

Pesyararu. HajioBme craTucTHUKY 3HaYajHA Pa3in-
ka mefy TIIA u PDA (E/E vs E/A) kaj nennara (Z= -
3.17, p<0.001) u kaj KoHTpoOdHaTa rpyna (Z=-2.4,
p<0.003). He HajmoBMe CTaTUCTHYKUA CUTHU(PUKAHT-
Ha pasnuka Bo E/A wmery pBere rpynu (Z=0.0, p<
1.0). Co THA GenexxeBMe 3HaunTesTHO iomant E 6pan
(2=2.03, p<0.04) n noronem E/E coonnoc (Z=-2.12,
p<0.03) kaj eTHaTa VS KOHTPOJIHATA I'PYIIa.

U kaj pBete rpynu-J1Jl mokaxa cuiiHa MO3UTUBHA
Kopenan@ja co JoJDKMHATa Ha IMjabeTHIHUOT CTax
(p<0.00001), Bo3pacra (p<0.00001), 3keHCKHOT TIOJ
(p<0.0001) m mapamerpure Ha ob6e3noct (BMU,
BCA) (p<0.00001, p<0.00001).

3akmyuok. TIIA mokaxka mpegHOCT, BO criopefda
co [1JTIA, Bo morieqy Ha paHaTa AeTeKIrja Ha CyII-
kamHrYKaTa aucysknmja Ha JIK kaj acmmmro-
MaTCKU MaIMEeHTH CO MUjOeTec U mMa rojiemMa mpor-
HOCTHYKA BakKHOCT.

Knyunn 36opoBn: TKMBHA JIOIIep aHAW3a, MYJICHA
JOIUIep aHaIM3a, AujadeTHIHa KapAuOMUOINaTHja,
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AMjacToiIHa UCYHKIMja Ha JeBaTa KoMopa

Introduction

Left ventricular diastolic dysfunction (LVDD) is very
common in diabetic population even in the absence of
coronary artery disease, valve pathology and hyperten-
sion. It is an indicator of myocardial damage before heart
failure become apparent, and serves as a predictor of
adverse cardiac events. Hence, the early identification
of myocardial dysfunction and correction of potentially
modified risk factors, are very important in order to delay
the onset of heart failure. Unfortunately, subclinical
cardiomyopathy still remain unrecognized in asympto-
matic diabetic patients [1].

The conventional Pulsed-Wave (PW) Doppler echocar-
diography is dependent on multiple factors, the influence
of volume changes on transmitral flow, heart rate, left
atrial pressure, that make the method inadequate for
the diagnosis of diastolic dysfunction.

Tissue Doppler Imaging (TDI) is a non-invasive cardiac
imaging technique, relatively independent to the loading
conditions and provides comprehensive assessment of
myocardial tissue velocities [2]. It measures the velocity
of the longitudinal motion of the mitral annulus. Systolic
wave (S) corresponds to LV ejection and diastolic waves-
E’ reflects the LV relaxation (elongation) while A'-wa-
ve reflects the left atrial (LA) contraction and late LV
filling (shortening). E'-wave progressively decreases
with decreasing longitudinal lengthening (relaxation)
in various pathological conditions. It is the earliest mar-
ker of diastolic dysfunction and is present in all its stages.
Therefore, the concept of Tissue Doppler Imaging
should be introduced into daily clinical practice as an
integral part of echocardiographic evaluation. It would
be useful in identifying diabetic patients who may be-
nefit from earlier treatment to prevent heart failure [3].
Aim: To assess the role of TDI in the early detection of
diastolic dysfunction in asymptomatic diabetic patients.

Materials and methods

This cross sectional study included 48 subjects. Twenty-
five asymptomatic patients with diabetes mellitus type
2 comprised the target (diabetic) group, and the con-
trol group included 23 subjects without diabetes. Inclu-
sion criteria were type 2 diabetes mellitus (insulin de-
pendent or non-dependent) with duration of diabetes
(between 1 to 10 years), free of coronary artery di-
sease (normal resting 12-lead ECG), hypertension and
valve diseases. Exclusion criteria were systolic dys-
function (ejection fraction <55%), significant arrhyth-
mia and any stage of renal failure. All patients under-
went transthoracic echocardiography (conventional 2D
and PW Doppler echocardiography) and Pulsed-Wave
TDI images. Echocardiography was performed using

Philips HD7 system echocardiography machine with 3,5
MHz probe.

LV morphology and function (LVEDd, LVESd, LVEDV,
LVESV, EF, WMSI) were assessed by the conventional
2D echocardiography, according to the recommendation
of the American Society of Echocardiography. The ejec-
tion fraction (EF) >55% was considered as normal
systolic function.

PW Doppler echocardiography was carried out to assess
LV diastolic function. In the apical 4-chamber view,
with the sample volume placed at the mitral valve leaflet
tips, transmitral flow velocities (early-E and late-A dia-
stolic filling velocities, DT-deceleration time, IVRT-
isovolumic relaxation time, E/A ratio) were recorded.
Diastolic function was classified into 4 groups: 1-Nor-
mal (E/A=0,7-1.3, DT=140-240 ms, IVRT=76+13 ms),
2-Mild LVDD (E/A <1, DT>240 ms, IVRT>90 ms),
3-Moderate LVDD (E/A=1.0-1.5, DT=160-240 ms,
IVRT=76 13 ms), 4-Severe LVDD (E/A>2, DT< 160
ms, [IVRT<60 ms) [4].

During the longitudinal LV movement, the apex remains
relatively stationary and measurement of peak velocities
of mitral annular motion by Pulsed-Wave TDI give us
data of overall longitudinal motion. A 2 mm sample vo-
lume was placed on septal corner of mitral annulus.
An average of 3 to 5 consecutive cardiac cycles was
taken for the calculation of all echo-Doppler parame-
ters and systolic velocity (S'), early diastolic velocity
(E") and myocardial velocity associated with atrial
contraction (A') were measured.

E' velocity <8 cm/s was an indicator of diastolic dys-
function. The E/E' ratio was used to estimate LV filling
pressures. The value E/E' <8 indicated normal LV end-
diastolic pressure, whereas E/E' >10 was accepted as
an elevated LV end-diastolic pressure [5].

All patients underwent lab-biochemical analyses and
anthropometric measurements. Thus, we analyzed gly-
cemic (fasting plasma glucose and glycosylated hemoglo-
bin-HbA 1c) and lipid profiles (total cholesterol, trigly-
cerides, low-density lipoprotein (LDL-c) and high-densi-
ty lipoprotein (HDL-C). We followed the guidelines
given by the American Diabetes Association (ADA),
and the level of HbAlc <7% and fasting plasma glu-
cose of <6.7 mmol/l were criteria for good glycolregu-
lation. Regarding the lipid profile, diabetic patients
have characteristic high level of LDL-c and TG and
low level of HDL-c. According to the ADA statin the-
rapy should be started to achieve target LDL-c level of
1.8 mmol/l in patients with very high risk and 2.58
mmol/l in high risk patients. Regarding HDL-c, target
level is 2.58 mmol/l in very high risk and 3.36 mmol/l
in high risk patients [6].

Anthropometric measurements included BW, BH, BMI,
BSA and waist-hip ratio. According to NIDDK - National
Institute of Diabetes and Digestive and Kidney Diseases,
normal BMI is between 18-25 kg/m’ overweight is
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between 25-30 kg/m’, and BMI >30 kg/m’ is consi-
dered as obesity [7].

Obesity should be defined, if the male individual has
waist-hip ratio (WHR) >94 cm and female has WHR >
80 cm [8].

Statistical analysis

The statistical analyses were performed by using the
commercial statistical package, Statistica for Windows,
version 7.0. Continuous parameters were expressed as
mean+SD. The Mann-Whitney U-test was used for two
independent variables and Wilcoxon Matched Pairs

Test for two dependent samples. A p value < .05 was
considered to indicate significance.

Results: A total of 48 subjects were enrolled in this
study. Diabetic group consisted of 25 asymptomatic pa-
tients with diabetes mellitus type 2. Fifteen of them
(60%) were on insulin, and 10 (40%) patients were on
oral hypoglycemic medications. Thirteen patients (52%)
were female, mean age 41.8+5.9 and 12 (48%) were ma-
le, mean age 41.5+7.8.

The control group was composed of 23 apparently healthy
subjects. Ten patients (43.5%) were female, mean age
39+6.33, and 13(56.5%) were male, mean age 45+6.29.

Table 1. Demographic and clinical characteristics of the study patients

Study group Control group
Parameters (n=25) (n=23) P
Mean Min  Max SD Mean Min Max SD
Age (years) 42 30 53 6.56 43 30 54 7.5 NS
Duration of diabetes (years) 6.0 1 10 3.10 / / / /
HbAlc (%) 6.8 4.5 9.1 1.31 / / / /
Fasting plasma glucose 81 52 11 1.3 / / / / NS
(mmol/l)
Weight (Kg) 68.6 47 92 11.6 71.3 45 95 122 NS
Height (cm) 168.6 152 196 10.8  171.1 155 183 7.84 NS
BMI (Kg/m?) 24 192 279 2.56 24.1 169 284 3.02 NS
BSA (m%) 1.74 1.4 2.1 0.20 1.77 1.4 2.1 0.18 NS
Waist-to-hip ratio 0.84 0.70 0.98 0.10 085 070 1.00 0.07 NS
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Fig. 1. Diastolic function assessed with PW Doppler in both groups

Demographic and clinical characteristics are summa-
rized in Table 1.

Both groups were homogeneous in terms of demo-
graphic and clinical parameters.

We did not find statistically significant difference bet

ween groups in terms of lipid profile. Biochemical
analyses showed 10(40%) patients from target group
and 8 (34.7%) from control group to have dyslipi-
demia (Z=0.32, p<0.7).
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Echocardiographic findings. Pulsed-Wave Doppler analyses

All patients underwent conventional 2D, PW Doppler
echocardiography and Tissue Doppler assessment of

myocardial tissue velocities.

Table 2. Lipid profile of the study patients

In the study group, 15 patients (60%) had diastolic dys-
function, assessed by PW Doppler technique and 10 (40%)
had normal transmitral flow velocities. Twelve (80%)
patients with DD had abnormal relaxation and 3 (20%)
patients had pseudonormal type of DD (Figure 1).

Target group Control group
Parameters (n=25) (n=23) P
Min Max Mean SD Min Max Mean SD
Cholesterol (mmol/l) 3.6 7.7 4.6 1.0 34 7.2 4.2 0.9 0.6
LDL-c (mmol/l) 1.5 5.8 3.7 1.2 1.4 5.4 3.5 1.2 0.7
HDL-c (mmol/l) 0.7 2.8 2 0.2 1.3 2.3 2 0.3 0.7
TG (mmol/l) 1.1 3.4 2.1 0.9 0.9 3.2 2.1 0.7 0.8

Table 3. Transmitral flow velocities derived from Pulsed-wave Doppler techniques

Study group Control group
D;‘}Xer (n=25) (n=23) P
Mean Min Max SD  Mean Min Max SD

E (cm/s) 0.5 0.3 0.9 0.16 0.8 0.4 0.9 0.13 NS

A (cm/s) 0.6 0.3 1.2 0.21 0.8 0.4 1.3 0.29 NS

E/A 0.8 0.3 1.2 0.31 0.9 0.6 1.3 0.22 NS

DT (ms) 178 132 247 42.6 194 75 276 52.5 NS

IVRT (ms) 80.1 55 120 16.2 74.4 56 120 14.5 NS
In control group PW Doppler noted 15 (65.2%) patients Tissue Doppler Imaging

with normal mitral flow parameters, and 8 (34.7%) pa-

tients with abnormal relaxation.

The values of transmitral flow variables derived from
Pulsed-wave Doppler techniques are given in Table 2.

In our study we found no statistically significant diffe-
rences in mitral inflow velocities (E, A, E/A, DT and
IVRT) between two groups (Z=0.0, p<1.0).
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Tissue Doppler parameters (E” and E/E") pointed out
diastolic dysfunction in 18 (72%) diabetic patients. Se-
ven (28%) patients had normal diastolic function.

In the control group, 13(56.5%) patients had diastolic dysfun-
ction and 10(43.4%) had normal diastolic function (Figure 2).

0

Normal
diastolic
function

1

Abnormal Diabetic group
relaxation [ control group

Fig. 2. Diastolic function assessed with Tissue Doppler Imaging in both groups
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E' velocities obtained at the septal side of mitral annu-
lus were significantly lower in the target group (diabe-
tic patients) vs control group (Z=2.03, p< 0.04).

TDI identified statistically significant higher E/E” in diabe-
tic group vs control group (Z=-2.12, p<0.03).
Mann-Whitney U-test showed statistically significant
difference between the two echocardiographic techni-

ques, TDI vs PW Doppler, in terms of detection of dia-
stolic dysfunction (E/E” vs E/A) in both groups. In dia-
betic group, E/E” vs E/A showed statistical significance
for Z=-3.17 and p<0.001. In the control group, the value
was Z= 2.4 and p<0.003.

The velocities of the mitral annular motion measured at a
septal comner by Tissue Doppler imaging are given in Table 4.

Table 4. Mitral annular velocities measured at septal corner by Tissue Doppler Imaging

Study group Control group
TDI (n=25) (n=23) P
Mean Min Max SD Mean  Min Max SD
E’ (cm/s) 3.9 2 8.0 2.54 9.5 8 10 0.59 p<0.04
E/E’ 12.9 7.0 16.0 3.46 8.0 4.0 11.0 1.75 p<0.03

Relation of diastolic parameters (PW and TDI) with
risk factors

Thirteen (52%) patients with diabetes mellitus had poor
glycemic control (HbA1c>7%) and had higher preva-
lence of DD than patients with HbA1c<7% (Z=-4.3,
p<0.0004).

Diastolic dysfunction was significantly higher in pa-
tients with longer duration of DM, between 5-10 years
vs 1-5 years (p<0.00001), in patients older than 40 years
(p<0.00001), in female gender (p<0.0001) and obesity
indices-BMI and BSA (p<0.00001, p<0.00003).

In the control group we also found a statistically sig-
nificant relation of DD with age, female gender and
obesity indices-BMI and WHR (p<0.0002, p<0.0004,
p<0.0002 and p<0.0003).

Discussion

Diagnosis of diabetic cardiomyopathy is a challenge for
cardiologists. Current technology and methods are still
subjects of modification and they do not have routine
use in daily practice. Echocardiography is a diagnostic
method of choice, from practical and economic point
of view, but conventional Pulsed Doppler analysis has
limitations and provides inconclusive results. A new Ti-
ssue Doppler Imaging is more sensitive method that
measures the velocity of the longitudinal motion (shor-
tening and lengthening) of the mitral annulus and has the
capability for early detection of diastolic dysfunction.
In our study we compared the results from the two echo-
cardiographic techniques and demonstrated that TDI is
superior to PW Doppler in early detection of subclini-
cal diastolic dysfunction. Kibar et al. also demonstrated
that TDI of the septal corner of mitral annulus provided
better estimation of diastolic dysfunction than PW
Doppler parameters [9].

Omen et al. in their catheterization study concluded
that the ratio of mitral velocity to early diastolic velo-
city of the mitral annulus (E/E') correlated better with
LV filling pressures than other Doppler variables [10].
E'-wave reflects the LV relaxation and progressively
decreases with decreasing longitudinal lengthening in

patients with diabetes mellitus. In our study we noted
a statistically significant reduction of E” wave in diabetic
group vs control group (p< 0.04).

Jong-Won in his study examined the changes of E” in
diabetic patients during the exercise, and found signi-
ficantly smaller changes in magnitude of E” in diabetic
group during the exercise compared to control group
(p<0.032) [11].

Also, we evaluated the relation of diastolic dysfunction
with various risk factors (age, gender, duration of DM,
HbAlc, lipid profile and obesity indices-BMI, and
WHR). There were statistically significant associations
of DD in both groups (p<0.00).

Our findings are comparable to other studies. Thus,
Patil et al. noted higher prevalence of DD in patients
with longer duration of diabetes (more than 5 years)
(p<0.02), bad glycemic control (HbA1c>7%) (p<0.02),
and in obesity (WHR) (p<0.002) [12].

Shrestha NR. et al. also confirmed strong association
between diastolic dysfunction and age, duration of DM
and female gender [13].

Although many studies suggest correlation between hy-
perlipidemia and diastolic dysfunction, our analysis did
not confirm this relationship in both groups (p<0.1 for
diabetic and p<1 for control group) [14].

Most common dyslipidemia in diabetic population is
high level of TG and LDL-c (low density lipoproteins)
and low level of HDL-high density lipoproteins. In our
study, in most of the patients, the level of the lipids
was in the normal range. Thus, in the target group 15
patients (60%) had normal lipid level, whereas in the
control group,the percent was 65% (15 patients).

We have no clear explanation about this, but if we take
into consideration the fact that patients with good glucose
regulation (<7%) have a lower rate of diastolic dysfunc-
tion, then we can assume that it may be due to the treat-
ment. Namely, the majority of study subjects with dysli-
pidemia were already receiving statins (23 patients -
92% from target group and 20(87%) from control group).
These data support our assumption that early treatment
of potentially modifiable risk factors will delay the
progression to heart failure and will improve the out-
come of diabetic cardiomyopathy.
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Conclusion

TDI unmasks the presence of subclinical LV dysfunc-
tion in asymptomatic diabetic patients and has valuable
prognostic importance.

Conflict of interest statement. None declared.

References

Kazik A, Wilczek K and Polonski L. Management of
diastolic heart failure. Cardiol J2010; 17: 558-565.
Garcia JM, Thomas DJ and Klein LA. New Doppler
Echocardiographic Applications for the Study of Diastolic
Function. J Am Coll Cardiol 1998; 32: 865-875.

H von Bibra and M St John Sutton. Diastolic dysfunction
in diabetes and the metabolic syndrome: promising potential
for diagnosis and prognosis. Diabetologia 2010; 53: 1033-1045.
Nagueh FS, Appleton PF, Gillebert CT, et al. Recommen-
dations for the Evaluation of Left Ventricular Diastolic
Function by Echocardiography. J Am Soc Echocardiogr 2009;
22(2): 107-133.

Carolyn Y Ho and Scott D Solomon. A Clinician's Guide to
Tissue Doppler Imaging. Circulation 2006; 113: €396-¢398.
American Diabetes Association Standards of medical care in
diabetes: 2008. Diabetes Care 2008; 31(1): S12-S54. [PubMed]
National Institute of Diabetes and Digestive and Kidney
Diseases. Adult BMI (Body Mass Index) Chart Available
from http://www.niddk.nih.gov/healthinformation/healthtopics/

10.

11.

12.

13.

14.

Diabetes/diagnosisdiabetesprediabetes/Documents/bmi_tb
1 508.pdf

"Waist Circumference and Waist-Hip Ratio, Report of a
WHO Expert Consultation".World Health Organization.
8-11 December 2008.

Kibar M, Markovic M, Kolm US and Thalhammer J. Deter-
mination of diastolic dysfunction by conventional and
Doppler tissue echocardiography in dogs. Turk J Vet Anim
Sci 2009; 33(6): 501-507.

Ommen SR, Nishimura RA, Appleton CP, et al. Clinical
utility of Doppler echocardiography and tissue Doppler
imaging in the estimation of left ventricular filling pressures:
A comparative simultaneous Doppler-catheterization study.
Circulation 2000, 102(15): 1788-1794.

Jong-Won Ha, Hyun-Chul Lee, Eun-Seok Kang, et al.
Abnormal left in patients with diabetes mellitus: implication
for detecting subclinical myocardial dysfunction using exer-
cise tissue Doppler echocardiography. Heart 2007; 93:
1571-1576.

Patil VC, Patil HV, Shah KB, et al. Diastolic dysfunction
in asymptomatic type 2 diabetes mellitus patients with
normal systolic function. J Cardiovasc Dis Res 2011; 2:
213-222.

Shrestha NR, Sharma SK, Karki P, et al. Echocardiographic
evaluation of diastolic function in asymptomatic type 2
diabetes. JNMA J Nepal Med Assoc 2009; 48(173): 20-23.
Vinereanu D, Nicolaides E, Tweddel AC, et al
Subclinical left ventricular dysfunction in asymptomatic
patients with Type II diabetes mellitus, related to serum
lipids and glycated haemoglobin. Clin Sci (Lond) 2003;
105(5): 591-599.



Max Meo I1pezaeo 2016;70(3): 149-152

Original article

SINGLE DOSE OF MAGNESIUM SULFATE AS AN ADJUVANT TO GENERAL ANESTHESIA
IMPROVES PAIN CONTROL, DISCOMFORT AND QUALITY OF SLEEP POSTOPERATIVELY

EJVMHEYHA BOJYC JO3A HA MATHE3UYM CYJIDPAT KAKO AJJYBAHT HA OIIIITATA
AHECTE3HMJA, BJIMJAE BP3 IOJOBPYBAIBETO HA KOHTPOJIATA HA BOJIKATA,
JAUCKOM®OPOT U KBAJIMTETOT HA COHOT, IIOCTOIIEPATUBHO

Biljana Kuzmanovska', Marija Donevska Tolevska', Andrijan Kartalov', Marija Jovanovski
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Abstract

Introduction. As a N-methyl-D-aspartate receptors anta-
gonist, magnesium may play a role in prevention of pain.
The aim of this study was to assess the effects of single
dose magnesium sulfate preoperatively on postoperative
pain scores, discomfort and quality of sleep.

Methods. Forty patients scheduled for elective laparo-
scopic cholecystectomy were randomized in two groups.
Group A received 20 mg/kg magnesium sulfate after
the anesthesia induction, prior to surgical incision, and
Group B was the control group. Assessment was made
for pain at rest in both groups according to VAS (0-
10), analgesic consumption, discomfort and quality of
sleep during first 48 hours postoperatively.

Results. Compared to control group, magnesium-treated
patients had lower postoperative pain at rest according
to VAS score (p< 0.05) and consumed less analgesic drugs
during the first 48 hours (p<0.05). The magnesium-treated
group experienced less discomfort during the first and the
second postoperative day. The magnesium-treated group
reported no changes in sleeping pattern compared to pre-
operative sleeping pattern, while the control group showed
an increase in insomnia during the first and the second
postoperative night, compared to that preoperatively.
Conclusion. Perioperative use of magnesium sulfate as
an adjuvant to general anesthesia is associated with lower
postoperative pain, less analgesic consumption, less dis-
comfort and better sleep in the postoperative period.

Keywords: magnesium sulfate, anesthesia, pain
control, sleep
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Ancrpakr

Bosen. Marue3myMoT € JOMUHAHTEH aHTArOHUCT
Ha peuentopute H-metun-d-acnaprar (HMJIA) n
Urpa rosiemMa ysora Bo npeBeHIpja Ha 6omkara. Lem na
OBaa CTyAMja € aHAIM3UPAE HA BIMjaHNETO Ha Oe-
AMHEYHaTa 0OJIyC 1032 Ha MarHe3uyM cyJigart Bp3 Ie-
pOTIEpaTUBHAUTE U TIOCTOTIEPATHBHATE HAOMH 32 OOJI-
Ka, KaKoO ¥ HErOBOTO BJIMjaHWE BP3 HABOTO Ha MOCT-
OTiepaTUBEH AUCKOM(OP 1 BP3 KBAJIUTETOT HA COH.
Merton. 40 manpeHTH 3aKaskaH! 3a eJIEKTUBHA Jiama-
PacKoIICKa XOJEICTEKTOMH]a MOfIeJICHH BO JIBE TPYIIHA
(mo mMeTop Ha cirydaeH u360p). I'pynara A, o BOBEOT
BO OMIITa aHEeCTe3mja, HO Tpef] XUPYpIIIKaTa MHIN3Hja,
mo6u 20Mr/Kr MarHe3uyM cyndar jofeka rpynaTta b
Oellie KOHTPOJIHA TPYyIIa U HE JOOU MarHe3nyM cyigar.
Bo cryaujara ce ofpeayBaliie 1 HUBOTO Ha OOJKa, CIo-
pen Busyennara ananorsa ckana (BAC op 1-10), HuBo-
TO Ha MICKOPHUCTEHH aHAJITETUIIM, HUBOTO Ha TUCKOMOP
1 KBaJIUTETOT HA COH BO NpBuUTe 48 yaca.

Pesynrarn. [TanmenTrTe KONIITO TOOMja MarHe3uyM
IO BOBETIOT BO aHECTe3Hja, BO cropefida co KOHTPOJI-
HaTa Tpyna, mokaxaa (p<0.05) MOHU30K cTeleH Ha
6onka (copen BAC) u momana ynorpeba Ha MOCT-
onepatuBHE aHanreTuiy (n<0.05). HuBoTto Ha muc-
KOM(Op, IPBUOT ¥ BTOPHOT MOCTONEPATUBEH JICH
OUII0 MOMAJIO Kaj ManfeHTUTe Off KCIIMTYBaHaTa Ipyma.
Kaj koHTpOsHaTa Tpyna ce perucrpuparie 1 3rojieme-
HO HMBO Ha HECOHHMIIA, CHOPENEHO IIOCTONEePaTUBHO,
JofieKa BO TpymaTa Koja foOu MarHe3mym cyidar
HE CE PETHCTPUPAHH IPOMEHHU BO CITUCH-ETO.
3akmyqok. [lepronepatnBHaTa ynorpeba Ha Marae-
3uyM cyndar, Kako JIOAaTOK Ha OIIITaTa aHecTe-
3Wja, pe3yiTHpa cO HaMalyBame Ha IOCTONEPATHB-
HaTa 0OJIKa, IOHW30K CTENeH Ha yrnoTpeba Ha aHaj-
TeTUTHULY, IOMAJIO YyBCTBO 32 JUCKOMQOpP U MOM0-
6ap COH Kaj XUPYPIIKUTE MaIUCHTH.

Kunyunn 300poBu: Marae3uym cyidgar, anecresuja,
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mocTonepaTuBHA O0JIKA, COH

Introduction

Current understanding of postoperative pain has demon-
strated its association with sensitization of central ner-
vous system (CNS) that clinically elicits pain hypersen-
sitivity. Acute perioperative pain can produce structural
and functional changes in the pain pathway, resulting
in hyperalgesia and central sensitization. N-metyl-D-
aspartate (NMDA) receptors play a role in synaptic
plasticity and are implicated in facilitation of pain pro-
cessing in the CNS. NMDA receptor antagonists, speci-
fically ketamine is commonly used in clinical practice
in perioperative pain management [1].

As a part of a multimodal anesthesia, ketamine is used
as a preemptive analgesic agent in low, subanesthetic
doses. Its use as a preemptive analgesic proved to be
efficient in reduction of intraoperative opioid consump-
tion, reduction of postoperative pain and postoperative
opioid and non- opioid analgesic consumption [2-8].
Magnesium sulfate is a natural antagonist of N-metyl-
D-aspartate (NMDA) receptors. As NMDA antagonist,
magnesium sulfate may play a role in prevention of pain.
Magnesium depresses CNS, blocks peripheral neuro-
muscular transmission, produces anticonvulsant effects,
decreases amount of acetylcholine released at end-plate
by motor nerve impulse. Magnesium also stabilizes exci-
table membranes. Tramer MR, et al. in 1996 conduc-
ted the first clinical study regarding the role of magne-
sium sulfate as an adjuvant to general anesthesia on
postoperative analgesia [2].

The aim of this study was to assess the effects of single
dose magnesium sulfate preoperatively on postoperative
pain scores, discomfort and quality of sleep.

Materials and methods

Forty patients scheduled for elective laparoscopic cho-
lecystectomy were randomized in two groups. Group
A received 20 mg/kg magnesium sulfate after the anes-
thesia induction, prior to surgical incision, and Group
B was the control group. The patients in both groups
received a standardized general endotracheal anesthesia;
midazolam 0.02 mg/kg, remifentanyl 0.75 microgr/kg,

propofol 2 mg/kg, rocuronium 0.6 mg/kg. The anesthesia
procedure consisted of a balanced anesthesia techni-
que with continuous infusion of remifentanyl 0.1-0.5 mg/kg/
min, 1.24% end-tidal sevoflurane, with a mixture of ga-
ses in ratio of 50% O[] and 50% air. The standard mo-
nitoring procedure included continuous ECG record,
measurement of the blood pressure every 5 minutes,
pulse oximetry, heart frequency and capnography.
Postoperative assessment of the severity of pain was made at
rest in both groups according to Visual Analog Scale (VAS),
from 1 to 10, consumption of analgesics, discomfort and qua-
lity of sleep during the first 48 postoperative hours.

Pain assessment was made at rest in the first postopera-
tive hour, and then on every 6 hours in the 48 hours
postoperatively, using VAS.

Patient discomfort was assessed on every 6 hours du-
ring the first 48 postoperative hours, by answering the
questionnaire designed to evaluate patients comfort.
The quality of sleep was assessed during the first two post-
operative nights, by answering the questionnaire desig-
ned to detect the changes in the patients sleep patterns.
The obtained data were analyzed statistically with the
SPSS statistical program.

Results

Postoperative pain and analgesics consumption: Com-
pared to control group, magnesium-treated patients had
lower postoperative pain at rest according to VAS sco-
re in the first postoperative hour, and during the first post-
operative 48 hours (Table 1). The magnesium-treated
group consumed less analgesic consumption (NSAID
and tramadol) during the first 48 hours (p<0.05). Trama-
dol was given only to patients who reported pain at
rest to be 4 or higher according to VAS.

Patient discomfort: The magnesium-treated group reported
that experienced less discomfort during the first and the
second postoperative day (12 patients in the control
group reported discomfort against only 5 patients in the
magnesium-treated group).

Quality of sleep: The magnesium-treated group reported
no changes in sleeping pattern compared to preoperative
sleeping pattern, while the control group showed an
increase in insomnia during the first and the second
postoperative night, compared to that preoperatively.

Table 1. VAS scores in magnesium-treated group and control group during first 48 hours postoperatively

Main VAS Score  1* hour 6™ hour 12" hour 18" hour 24™hour 30" hour 36" hour 42" hour 48" hour
MgS04 Group 4 4 2 2 2 1 N N 1
Control Group 7" 6 5" 5 4 3" 3" 3" 3"

* Statistically significant, p< 0.05
Discussion

In our study magnesium-treated patients had lower
postoperative pain at rest according to VAS score in

the first postoperative hour, and during the first 48
hours postoperatively, and consumed less analgesics
(NSAID and tramadol) during the first 48 hours. The
magnesium-treated patients experienced less discom-
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fort during the first and second postoperative day and
reported no changes in sleeping pattern compared to
preoperative sleeping pattern.

Tramer et al. published the first clinical study presen-
ting many benefits of perioperative magnesium sulfate
application had [2].

Seyhan et al. [3] in his study used three different dose
regimens of magnesium on propofol requirements, hemo-
dynamic variables and postoperative pain relief in pa-
tients undergoing gynecological surgery. Magnesium
groups (magnesium 40 mg/kg bolus followed by 10
mg/kg/h infusion required significantly less propofol and
atracurium and morphine consumption was significan-
tly lower on the first postoperative day.

In a randomized, double-blind, prospective study, Hwang
et al. [4] evaluated the effect of i.v. infusion of magnesium
sulfate (50 mg/kg for 15 minutes and then 15 mg/kg/h
by continuous i.v. infusion until the end of the surgery),
during spinal anesthesia on postoperative analgesia and
postoperative analgesic requirements in forty patients
undergoing total hip replacement arthroplasty. Postopera-
tive pain scores were significantly lower in magnesium
group at 4, 24, and 48 hours after surgery and cumulative
postoperative PCA consumptions were also significan-
tly lower at 4, 24, and 48 hours after surgery. Intrave-
nous magnesium sulfate administration during spinal
anesthesia improves postoperative analgesia.

Taheri et al. [5] in his study used single dose of magne-
sium sulfate (50 mg/kg in 100 ml of normal saline solu-
tion 1.v. as single dose, 15 minutes before induction of
anesthesia) for postoperative analgesia in hysterectomy
patients receiving balanced general anesthesia. Postope-
rative pain score was significantly lower in magnesium
group at 6, 12, and 24 hours after surgery and pethidine
requirement was significantly lower in the same group
throughout 24 hours after the surgery. Single dose of
magnesium sulfate could be considered as an effective
and safe method to reduce postoperative pain and opioid
consumption after total abdominal hysterectomy.
Kocman et al. [6] in his study determined the effect of
preemptive i.v. low-dose magnesium sulfate on early
postoperative pain after laparoscopic cholecystectomy.
Patients who received magnesium sulfate 7.5 mg/kg
had significantly lower VAS scores at 1 and 3 hours post-
operatively, but there was no effect on pain reduction
at 6, 9 and 24 hours after surgery.

A meta-analysis by Albrecht et al. [7] evaluated whether
perioperative administration of i.v. magnesium can re-
duce postoperative pain. Perioperative magnesium redu-
ced cumulative i.v. morphine consumption by 24.4%
at 24 h postoperatively. Numeric pain scores at rest and
on movement at 24 h postoperatively were reduced by
4.2 and 9.2 out of 100, respectively. It was concluded that
parioperative i.v. magnesium reduced opioid consump-
tion, and pain scores in the first 24 hours postoperati-
vely, without any reported serious adverse effects.

Bhatia et al. [8] examined the role of magnesium sul-
fate on analgesic requirement, pain, discomfort and sleep
during perioperative period in patients scheduled for elec-
tive open cholecystectomy. Patients in magnesium group
received 50 mg/kg in 100 ml saline i.v. during the preope-
rative period followed by 50 ml/h infusion of magnesium
sulfate (15 mg/kg/h) until the end of the surgery. Patients
in the magnesium and control groups had similar morphine
requirement during the first 24 hours postoperatively. Pa-
tients in the magnesium group experienced less discomfort
during the first hour after surgery and had better sleep
quality during the first postoperative night.

The results of our study correlate with the findings of
other authors who have used magnesium sulfate as an
adjunct to anesthesia.

Intraoperative use of magnesium sulfate may also play
a role in diminishing the cognitive impairment caused
by anesthesia. Corsonello ef al. [9] in his cross-sectional
case control study investigated the association between
low serum magnesium levels and cognitive impairment
in 1058 hypertensive hospitalized patients. Twenty-nine
percent of the selected hypertensive patients were cla-
ssified as having cognitive impairment. Older age, fema-
le sex, and low educational level showed a significant
trend for association to cognitive impairment. Their results
demonstrated the existence of a significant association
between magnesium imbalance and cognitive impairment.

Conclusion

Perioperative use of magnesium sulfate as an adjuvant
to general anesthesia is associated with lower postopera-
tive pain, less analgesic consumption, less discomfort
and better sleep in the postoperative period.

Conlflict of interest statement. None declared.
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Abstract

Introduction. Preeclampsia is a condition characterized
by hypertension, proteinuria after 20th week of gestation,
dysfunction of other maternal organs or uteroplacentary
dysfunction and is associated with short-term renal
damage. Recent studies report on potential association of
preeclampsia with chronic kidney disease in later life.
The aim of this study was to determine this potential
association by literature review and our results.
Methods. A Pubmed (Medline) literature search on the
association of preeclampsia and subsequent chronic kid-
ney disease was carried out. Our study was conducted at
the Department of Nephrology of the University Clinical
Centre Skopje in 2010 and included women who consul-
ted the Clinic due to hypertension or impaired renal func-
tion and who had either preeclampsia or hypertensive
disorders in pregnancy. Thirty patients with decreased glo-
merular filtration that occurred 1-28 years after pregnancy
with hypertensive disorder were included in the study.
Results. Literature search yielded 227 abstracts, of which
19 papers were selected, and they referred only to chro-
nic kidney disease in the period after delivery in patients
with preeclampsia. Various risks for emergence of chro-
nic kidney disease in later life were reported in recent
literature, varying from 1.2 to 14 for preeclampsia and
in patients with superimposed preeclampsia, the risk was
45 times higher. In our study, risk of reduction in glo-
merular filtration rate was highest in the first 5 years
(OR 3.6, 95% CI 1.06-22.5). Delivery before 27 weeks
of gestation insignificantly increased the risk of reduced
glomerular filtration in the later period (OR 1.33 95%
CI 0.2-8.5). Preeclampsia is not a direct risk factor for
chronic kidney disease, however, proteinuria over 0.3
g/24h in the group of patients with hypertension or preec-
lampsia in pregnancy, increased the risk of reduced glome-
rular filtration rate by 28 times (OR 28.5, 95% CI2.7-30.9).
Conclusions. Patients with preeclampsia need careful

Correspondence to: Biljana Gerasimovska Kitanovska University
Clinic for nephrology, "Vodnjanska" 17, 1000 Skopje, R. Macedonia;
E-mail: bgerasimovska@yahoo.com

monitoring in postpartal and long-term period, not only
for cardiovascular but for chronic kidney disease.

Keywords: preeclampsia, chronic kidney disease,
proteinuria

AncrpakTt

Bogen. [Tpeeknamncujara e coctoj6a Koja ce Kapak-
Tepu3upa cO XUMEepPTeH3Uja U co MPOTEUHypHja 1O
20. recrammcka Hefiesna W MOCTOeHE MUChYHKIMja
Ha IPYTH OpraHy Kaj MajKaTa WU CO YTepOIUIaleH-
TapHa IMC(QYHKIUja, U € TOBp3aHa cO KpPaTKOpOU-
HO OyOpeskHO omTeTyBame. [loHOBUTE cOo3HaHM]ja
COOIIITYBAaaT MOKHA MOBP3aHOCT Ha NpeeKIIaMIICHja
€O XpoHMYHa OyOpexkHa 0O0NecT BO HATAMOIIHUOT
>kmuBoT. LlenaTa Ha cTyamjaTta e jja ce MCIOUTa Taa
MOBP3aHOCT CO TperJief] Ha JuTepaTypara u co Ha-
LIUTE pe3yaTaTu.

Metomu. [IpebapyBameTo Ha nuTepaTypaTa 3a aco-
LUpAHOCTa Ha TpeeKJIaMIichja 1 TOAOLHEKHA XPO-
HIYHa 6yOpexkHa Goiect e crnpoBefieHo Bo Pubmed
(Medline). Hammara crynuja e cipoBejieHa Ha Y HH-
Bep3UTETCKATa KIMHUKATA 32 HehpOJIorHja 1 BKITY-
YyBa MAIMEHTKH 32 KOM € KOHcynTupaHa KimHnkarta
3apajyl XWnepTeH3nja U HamajeHa OyOpekHa (hyHK-
I[ja ¥ KOM MMaJie TIPEeTXOf{Ha MTPeeKIaMIIChja BO rpa-
BUJIUTET WIJIM XUTIEPTEH3UBHO MIOPEMETYBALE BO Ipa-
BUAUTETOT. BKynHO Oea BKIIyueHU TpHECEeT UCIHTA-
HHUYKHM, KOM CE jaBUIJIe BO NIEPHOY e1Ha 10 28 TOAUHY,
IO TPABUAUTETOT CO XUMEPTEH3UBHO MTOPEMETYBALE.
Pesynrarn. Co npebGapyBame Ha auTepaTypara ce
HajieHn BKymHO 19 Tpyaa, KOM ce OffHecyBaaT caMo
Ha XpoHnYHa OyOpeskHa 6oliecT BO Mepuof, Mo mopo-
AyBamkETO Kaj MAIMEeHTKH co npeekiamicuja. Coor-
IITEHN Ce Pa3InYHU PU3MNIM 32 HACTaHyBame XpO-
HAYHA OyOpeskHa OONecT BO MOJOLHEXKHUAOT XKUBOT
(om 1,2 mo 14 matm). Bo HamaTa cTyauja, BO IIEpHOAOT
o1l efHa A0 28 TOJUHU IO MMOPOAYBAKE, PUUKOT 32
HamaJyBame Ha TJioMepysapHaTa puirpanyja Ou Haj-
ronem Bo nipsure ret roguan (OR 3.6, 95% CI11.06-22.5).
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IToponyBameTo nipeq 27 recraiycka Hefiesia He3Hauu-
TEJTHO T'O 3rOJIEMIJIO PU3HUKOT 32 HaMaseHa IiIoMepy-
napHa puITpanyja Bo MofonHexKHnoT nepuop (OR
1.33, 95% CI 0.2-8.5). TIpeeknamicujata He € UPEK-
TeH (pakTop 3a XpoHMUHA OyOpeskHa 60secT, HO Tpo-
TeuHypujata Haj 0.3 /244 Bo rpynarta Ha MalEHTKA
CO XUIlepTeH3Kja BO IPaBUAUTET WU €O IPEEKIIaMIICH-
ja ro 3roneMuia pU3UKOT 3a HaMaJleHa IJIoMepyJiap-
Ha ¢unrpanyja 3a 28 matu (OR 28.5, 95%, CI12.7-30.9).
3aknyuonu. [Ipeeknamicujata He € KOMIUIETHO pe-
Bep3uOITHA COCTOj6a M € TIOTPeGHO BHIMATEITHO CIIe-
[eHe Ha NalMEHTKUTE BO IOCTIOPOAUIHUOT IIEPUO,
KaKo U JONTOPOYHO, HE caMO 3a KapAuOBacKyJlapHa,
TYKY U 32 XpOHHYHA OyOpeskHa 00JecT.

Knyunu 300poBu: npeekinamIcnja, XpOHIYHa
OyOpeskHa 60J1ecT, XullepTeH3uja

Introduction

Preeclampsia is a condition of hypertension in pregnancy
and proteinuria above 300 mg/24 hours, occurring after
20™ week of gestation, characterized by dysfunction of
maternal organs, or uteroplacentary dysfunction [1]. It
may cause acute renal failure during pregnancy or imme-
diately after pregnancy due to an edema of the endothe-
lial cells in the glomeruli, and the glomerular function
may decrease by 40% [2]. Although these changes are
significant, most frequently renal function is completely
restituted in the period 3-6 months after delivery and
rarely in the period up to 12 months after delivery [3].
Former studies found no association of hypertension in
pregnancy with chronic kidney disease in later life. In
one meta-analysis of studies [4], no difference was found
in the glomerular filtration, serum creatinine, creatinine
clearance in patients with former preeclampsia compared
to healthy controls in a period up to 5 years after delivery.
Recent studies report that there are long-term consequen-
ces after preeclampsia, such as cardiovascular complica-
tions and chronic kidney disease. The interest on potential
association of preeclampsia and chronic kidney disease
without existence of glomerulopathy re-emerged after
publication of the study by Vikse, who found an in-
creased risk of chronic kidney disease in patients with
preeclampsia [5,6]. Chronic kidney disease that occur
much later after delivery may be due to glomerular di-
sease, which existed before or during pregnancy, or to
newly emerged proteinuria, which does not persist after
delivery in patients with preeclampsia [7-10].

The aim of this study was to make a cross-section of
current knowledge on association of preeclampsia and
later chronic kidney disease by literature review and a
summary of results obtained in our study.

Material and methods
Literature search

The association of preeclampsia and later chronic kidney
disease was investigated by a Pubmed (Medline) literatu-
re search. The search was conducted by the use of combi-
ning the following key words: "maternal renal disease
after preeclampsia or maternal long-term renal disease
and preeclampsia or maternal end-stage renal disease and
preeclampsia or maternal progression of chronic renal
disease after preeclampsia or consequent maternal kidney
disease and preeclampsia”. The result was 227 abstracts,
which were reviewed independently by two researchers.
Studies that referred to systemic diseases (e.g. systemic
lupus erythematodes, diabetes mellitus), preexisting chro-
nic kidney disease and acute renal injury immediately
after pregnancy were excluded. Abstracts selected inde-
pendently by the two researchers were reviewed jointly,
a decision on contentious abstracts was reached, and
19 studies were selected, which pertained only to
chronic kidney disease in a long-term period after
delivery in patients with preeclampsia.

Cross-sectional study of patients with hypertensive
disorder in pregnancy

The study was conducted in 2010 in the Department of
Nephrology at the University Clinical Centre in Skopje
and included patients who came for consultation about
hypertension and decreased renal function and who had
preeclampsia or hypertensive disorders in pregnancy.
A total of 30 patients who came in the period between
1-28 years after pregnancy were included.

Logistic regression of risk factors that were found to
be significant for glomerular filtration (age, time after
delivery, preeclampsia, delivery before 37 weeks of ges-
tation and birth weight less than 2500 g) was made by
the use of the SPSS program.

Results
Literature review

From the selected 19 studies, 9 studies were reviews or
systematic reviews, 6 studies were cross-sectional and
4 were prospective studies (Table 1). Most of the pros-
pective studies were an intersection between registries
of delivered patients and registries of patients with kid-
ney biopsy or chronic kidney disease in later life. The
study of Vikse from 2006 was the largest and included
a total of 756420 patients that were delivered and 588
of them had renal biopsy in later life, in a period up to
38 years after delivery.

Chronic kidney disease after delivery in all studies was
reported between 1-39 years. Studies have shown that
several years after preeclampsia, microalbuminuria emer-
ged, which is an independent risk factor for cardiovascu-
lar and renal diseases [6-8].
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Table 1. Review of the literature on association of preeclampsia with later chronic kidney disease

Author of the study, Tyoe of study/
year of publication desiyll)l of the s t)l/l d Number of patients Renal outcomes after delivery
(reference) g y
1. Paauw, 2016 Review NA Higher risk (5-12 times) of chronic kidney

2. Van Balen 2016"

3. Alvarez, 2016%*

4, Kessous R, 2015

5. Wu CC, 2014

6. Mannisto T, 2013%°

7. Wang 2013 "

8. Hawfield 2012%

9. Hennesy and Makris
2011"

10. Mac Donalds,
2010*

11. Vikse 2010°

12. Spaan, 2010%

13. Hamano 2009%

14. Vikse, 20087

15. Hertig, 2008°

16. Suzuki, 2008%

17.Vikse, 2006

18. Van Pampus 2005

19. Nissel 19957

Cross-section study

Review

Population study

Prospective study

Prospective study

Population study

Review

Review

Systematic reviews
and meta-analysis
Cross-sectional study
(birth registries and
registries of renal

biopsy)

Cross-sectional study

Review

Cross-sectional study
(birth registries and
registries of renal

biopsy)

Review

Review of 3 studies

Cross-sectional study
(birth registries and
registries of renal

biopsy)

Review

Cross-sectional study

775 delivered patients

NA

7824 patients with
preeclampsia

13633 patients with
hypertension in
pregnancy

10314 delivered patients
with registered high
blood pressure

213397 delivered patients
26651 patients with
hypertensive disorders in
pregnancy

NA

NA

273 patients with
preeclampsia

582 delivered patients

34 patients

NA

570433 delivered
patients, 477 with end-
stage kidney disease

NA

52,48 and 127 patients
with preeclampsia
included in 3 studies

756420 delivered patients,
588 patients with renal
biopsy

NA

45 patients with
preeclampsia and 49 with
pregnancy- induced
hypertension

disease in patients with preeclampsia

In 13.7% annual follow-up of renal function
was needed and in 1.4% there was a risk of
progression to chronic kidney disease

Risk of chronic kidney disease increased 10
times in patients with hypertension in
pregnancy

Risk of renal hospitalizations (3.7 times
more) in patients with preeclampsia

Risk of chronic kidney disease in
surperimposed preeclampsia — 44.72 (95%
CI22.59-88.51)

Risk of chronic kidney disease after
hypertension in pregnancy — 10.64 (95% CI -
15.05)

Risk of chronic kidney disease and
preeclampsia -3.08 times higher

Risk of chronic kidney disease increased 14
times in patients with preeclampsia

Low total risk, but preeclampsia may be
considered as an independent risk of kidney
disease

Preeclampsia left sequelae on renal function

Risk of chronic kidney disease increased 10
times

Risk of end-stage renal disease -1.2 in
preeclampsia and 2.1 in women with pre-
term birth

Chronic kidney disease in a longer period
after preeclampsia was due to previously
decrease renal function

Although the risk of CKD after preeclampsia
was low, follow-up after preeclampsia was
needed for kidney disease

Risk of CKD increased 4 times

Follow-up of urinary ratio protein/creatinine
was recommended, and after 4 and 8 weeks
referral to renal biopsy was needed if
proteinuria did not subside

There was an association between chronic
kidney disease and preeclampsia

Risk of renal biopsy was increased 17 times
in women with preeclampsia who gave birth
to a child weighing below 1.5 kg

Preeclampsia did not affect long-term renal
function

Microalbuminuria was registered in 20% at
long-term follow-up in patients with prior
preeclampsia

NA- Not applicable
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Chronic kidney disease after delivery occurred after a
shorter time (3.8 years) in women with hypertensive disor-
ders in pregnancy than in women without hypertension
in pregnancy (5.74 years on average) [11].

The risk of hospitalizations for kidney disease in later
life in patients with preeclampsia was 3.7 times higher
compared to patients without preeclampsia [12]. Patients
with preeclampsia who gave birth to a child with low
birth weight (below 1500g) had 17 times higher risk of
renal biopsy in later life [5]. Emergence of chronic kidney
disease in later life was more frequent (1.2-14 times) in
patients with preeclampsia [5,13], while in patients with
superimposed preeclampsia the risk was 44 times higher
[14]. Recommendations for follow-up of renal function
[15] were given in a study with 775 patients with history
of preeclampsia who were offered renal screening after
delivery, and to whom, according to the calculated creati-
nine clearance and KDIGO guideline, advice for renal
follow-up was given. This study recommended annual

follow-up of renal function since in 13.7% of patients with
and in 1.4% there was a risk of progression of kidney disease.

Results of the study

The study included thirty patients, who had either pre-
existing hypertension in pregnancy (58%) vs. hyperten-
sion in pregnancy or preeclampsia (84%) vs non-preec-
lampsia, and who came for consultation in the Clinic due
to hypertension and reduced kidney function. 38% gave
birth before 37 weeks of gestation. The largest number
of patients (71%) were followed 5-10 years after delivery,
and fewer(16%) were followed for more than 10 years,
or 13% less than five years after delivery.

At the control visit at the Clinic, after different period
from delivery, proteinuria was found in 32% of patients,
and reduced glomerular filtration rate was observed in
22.6%. 71% had hypertension, antihypertensive therapy
was given to 58% and uncontrolled hypertension was

Table 2. General characteristics of patients with hypertension in
pregnancy or preeclampsia and later chronic kidney disease

Number and
percentage of
total number

Total number of patients 30
Average age (yrs.) 33(23-53)
Time after delivery (yrs) (1-25)

1-5  4/31(13%)
510 22/31(71%)

Above 10 5/31(16%)

Data on the pregnancy and outcome

Preexisting hypertension before pregnancy 18/31(58%)
Preeclampsia 26/31(84%)
Delivered before 37 gw 12/31(38%)
Condition after delivery (period 1-28 years)

Proteinuria (new) 10/31(32%)
GFR 7/31(22.6%)
Antihypertensive therapy 18/31(58%)
Uncontrolled hypertension 12/31(38%)
Current hypertension 22/31(71%)

Gw-gestational week, GFR-glomerular

filtration rate

found in 38% of patients (Table 2).

In the period 1-28 years after birth, the risk of reduction
of glomerular filtration rate was highest in the first 5 years
(OR 3.6, 95% CI 1.06-22.5). Renal biopsy was perfor-

med only in one patient and the diagnosis was membra-
noproliferative glomerulonephritis. Delivery before 27
weeks of gestation slightly increased the risk of reduced
glomerular filtration in the later period (OR 1.33, 95%

Table 3. Risk of decreased glomerular filtration in patients with
hypertension in pregnancy or preeclampsia in a period 1-28 years

after delivery
Risk factor for decreased GFR OR 95% CI
Time after delivery (years)
1-5yrs  3.6% 1.06-22.5*
5-10yrs  0.24 0.03-2.2

over 10 yrs  0.12 0.02-0.98
Preeclampsia 0.9 0.08-10.3
Delivery before 37 gw 1.33 0.2-8.5
Proteinuria >0.3 g/du 28.5*%  2.7-309*
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CI 0.2-8.5). However, proteinuria over 0.3 g / du in the
group of patients with hypertension or preeclampsia in
pregnancy, increased the risk of reduced glomerular fil-
tration for 28.5 times (OR 28.5, 95%, CI 2.7-30.9).

Discussion

In our study, the risk of chronic kidney disease and de
novo proteinuria in patients with preeclampsia increased
28 times and was highest in the first 5 years, which is
similar to the findings of Vikse [5]. Preeclampsia in our
study did not occur as a direct risk factor, however, it
may lead to subsequent emergence and proteinuria in
chronic renal disease.

Gene theory explains that there are several susceptibility
genes for preeclampsia likely to interact with hemostatic
and cardiovascular system as well as inflammatory res-
ponse, which may have an impact on long-term renal
impairment [16]. In addition, preeclampsia can cause
permanent damage to the glomeruli by emergence of
glomerulopathy, which may be monitored by the pre-
sence of podocytes in the urine [17-18]. Persistent endo-
thelial damage can cause new microalbuminuria [19].
In some cases, part of the pathophysiologic mechanisms
associated with preeclampsia can continue after delivery
-impaired immune system with increased inflammatory
markers, angiogenic imbalance, increased activity of the
sympathetic system and changes in extracellular volume,
and some of the risk factors for hypertension may match
risk factors for future cardiovascular and renal disease [2].
According to various studies, the risk of chronic kidney
disease in hypertensive disorders in pregnancy and pre-
eclampsia increased by 3-17-fold in patients with pre-
eclampsia. The longest follow-up after pregnancy was
39 years after delivery and the risk of chronic kidney di-
sease was 1.9 times higher [20]. In 37% of multiparas [21]
classical glomerular lesions or other lesions were found
on renal biopsy after delivery. Focal glomerulosclerosis,
nephroarteriosclerosis and IgA nephropathy dominated
in renal biopsies done 10 years after previous preeclamp-
sia [22]. Comparing renal biopsy data with data on pre-
vious preeclampsia, Vikse (6) found that the risk of per-
formance of renal biopsy in later life was 17 times higher
in women with preeclampsia.

Recommendations for long-term follow-up in patients
with preeclampsia in pregnancy

Proteinuria should be reduced continuously from the
second to the sixth week after birth [2]. If proteinuria
(urinary protein ratio to urinary creatinine) recovered
over a period of 8 weeks after delivery, the patient
should be referred to a nephrologist for renal biopsy. In
terms of long-term follow-up in patients where proteinu-
ria is normalized after delivery, it is recommended to
make an assessment of proteinuria, serum creatinine, glo-
merular filtration rate and lipid status, glucose fasting

assessment of overall cardiovascular risk every five years,
recommendations for modification of lifestyle, including
smoking cessation and maintaining a body mass index
<25 kg /m2 [15,23].

Although the risk of cardiovascular disease much later
after delivery is known, knowledge of possible renal im-
pairment is relatively new. Careful monitoring of pa-
tients for chronic cardiovascular and renal disease with
previous preeclampsia is needed in a long-term period.
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NON-INVASIVE PRENATAL DETERMINATION OF FETAL MATURITY
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Abstract

Aims. The prenatal prediction of fetal maturity is very
important, since neonatal respiratory distress syndrome
(RDS) is one of the biggest causes of neonatal mortality.
Our aim was to investigate a new non-invasive method
for prediction of fetal maturity and to determine in which
group according to gestational age of the fetus, the treat-
ment works the best and in which cases it is necessary
to be repeated.

Methods. We examined 60 patients (30 with impending
preterm delivery, divided in 3 groups: 28-30, 30-32, and 32-
34 gestational weeks and 30 controls), at the University
Clinic for Gynecology and Obstetrics, Medical Faculty, Uni-
versity “Ss. Cyril and Methodius”, Skopje, R. Macedonia.
Fetal maturity was examined using ultrasound histogram
from fetal lungs and liver, correlated with gestational age
and postpartum RDS. Where possible, we performed am-
niocentesis for lamellar body count (LBC) to correlate
our results with the current invasive method for predic-
tion of fetal maturity.

Results. Pre-therapy investigation showed a strong fetal
immaturity in 28-32 weeks of gestation and less evident
fetal immaturity in 32-34 weeks of gestation. Seventy-
two hours post-treatment, fetal maturation was low in the
first group, higher in the second and the highest in the
third group. Amniocentesis for LBC showed correlation
with the ultrasound results. Postpartum results were co-
rrelated with pre-delivery ultrasound and showed sig-
nificance of p <0.05.

Conclusion. The results obtained in our study were with
high significance, and they were in correlation with other
similar studies. However, more extensive investigations
should be made to replace the current invasive technique.

Keywords: prenatal non-invasive method, ultrasound,
histogram, fetal maturity, respiratory distress syndrome
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AncrpakT

Bogea. [IpenarannaTa npequkimja Ha (ETaTHAOT MaTy-
PHUTET € M3BOHPEHO BaXKHA, OCOOCHO IITO PECIApPATOp-
uuot nuctpec cunapom (PIC) e enen on HajroieMuTe
MIPUYUHHATENH 32 HEOHATAIEH MOPTAIHUTET.

Harmrata mien Gemie 1a ce McnnTa HOBA HEMHBA3WBHA Me-
TOZa 3a MPEIUKITIja Ha (peTarHa 3pesyiocT U 1a ce YTBPIU
BO KOja IpyIa, CIIOpe/t TecTaIMCKaTa BO3pacT Ha IUIOAOT,
TPETMaHOT HajJ00po JieyBa, U Kaje ¢ Tpeda Toj 1a ce
TTOBTOPH.

Metomm. Mcnmrasme 60 narmenT (30 co mpereuko npe-
BPEMEHO IIOPOJYyBame, IOEIEHH BO Tpu rpynu: 28-30,
30-32 u 32-34 recrarwicka vHeaena u 30 KOHTPOIHA CITy-
Yau), Ha YHHUBEP3UTETCKAaTa KIMHUKA 32 THHEKOJIOTHja
U aKymepcTBo, MeauuHcky (akynTer, YHUBEP3UTET
,»CB. Kupuit u Mertoauj“- Ckomje.

DeranHaTa 3penocT Oelle UCIUTaHa IPeKy cropeada Ha
YATPa3BYYHHOT XHUCTOTpaM Mery (eTaaHoTo Oenoapo-
Ove U IPHUOT o0 Ha TUIOAOT, KOPEIHPaHO CO recTa-
nuckara Bo3pacrt (r.H.) u P/IC, kaze mro mocroerte Mox-
HOCT Oellle HalpaBeHa W aMHHUOIICHTE3a 3a HCITHTYBArbe
namenapan Tenna (JIBLL), co men Hamata merona jia ce
CHOpeIM CO MHBa3WBHATA METO[a, KOja PYTHHCKH CE
KOPHCTH 3a Taa Iell.

PesyaraTu. [IperepanuckoTo MCOMUTYBamke MOKaXka ro-
JieMa He3pesnocT of 28 1032 T.H., ¥ HeHITO ToMalia O]
32 no 34 r.H, a 72 yaca no TPETMAHOT, UCIIUTYBAHETO
TIOKayka HHCKa (peTaHa 3penocT BO IpBara rpyma, cpes-
Ha-BO BTOpaTa, W HAjBUCOKA BO TpeTara rpyma. AMHHO-
LIEHTe3aTa MOKaka Kopelalyja co YITpa3ByqHHUTE pe3yii-
tatu. [loctnapramaure nokazatenn Ha P/IC kopenupaa
CO TIperapTaATHUTE Pe3yiTaTH co curavdrkanTHocT [1<0,05.
3akayuok: Hamara crynuja mokaka CHTHU(UKAHTHH
pe3yiITaTH, HO CeHaK ce MOTPEeOHN MOEKCTEH3UBHH HC-
MUTYBamka 3a J1a MOKE OBaa TEXHUKA Ja ce BOBEIe Ka-
KO PYTHHCKa METOJIa.

Kiayuynu 300poBH: TpeHaTasHa HE-WHBa3WBHA METOJA,
YITPa3BYK, XHCTOIPaM, (heTalHa 3pEJIOCT, PECIIHPATOPEH
JIUCTPEC CUHAPOM
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Introduction

Respiratory distress syndrome (RDS) is one of the
biggest causes of fetal mortality. In immature newborn,
the lack of surfactant causes increased surface tension
of the alveoli. That process reduces the possibility of
their expansion thus preventing the establishment of
the process of breathing, described as a major etiological
factor for hyaline membrane disease in the study of
Avery and Mead by 1959. [1]; Mahaffey et al. in 1959.
[2]; Adams et al. 1967. [3]; Northway et al. 1967. [4].
In the process of maturation, fetal lungs are the most
important organ for survival in extra uterine environ-
ment. Therefore, it is very important to predict the fe-
tal maturity prenatally, in order to provide adequate
treatment to improve fetal maturity, and thus postpar-
tum adaptation of the fetus, as well as to reduce morbi-
dity and mortality in the newborn. One of the oldest
techniques and still one of the gold standards for deter-
mining fetal maturity is the ratio between lecithin and
sphingomyelin (L/S) in the amniotic fluid; these two
being predictors of generated surfactant, necessary for
the process of respiration. L/S should be greater than
1.5, preferably 2, or more, to achieve full fetal lung and
fetal maturity in general. This technique was mentioned
for the first time in the study of Gluck et al. 1971 [5] and
Whitfield et al. 1972 [6].

Later, a simple method with high sensitivity and specifi-
city was described, which counted the lamellar bodies
in the amniotic fluid (LBC). For the first time in the lite-
rature this method was described by Dubin SB in 1989
[7], Bowie ef al. in 1991 [8] and Ashwood et al. in 1993
[9]. This method almost completely replaced the method
of determining the L/S ratio in the amniotic fluid.
Today there are several attempts to find the most
adequate non-invasive method for prenatal prediction
of fetal maturity. One of them is the method of detecting
fetal maturity by determining the ratio between the
density in fetal lungs and fetal liver using MRI. This
method gives good results, but is too expensive to be
introduced into the routine practice.

Aims

To examine a new method, which will provide timely
prediction of fetal maturity and timely treatment; and
that would be non-invasive, inexpensive, accessible, sim-
ple, repeatable, sensitive, specific, and can be performed
routinely in any hospital facility available good ultra-
sound device and educated staff.

To determine in which group of patients according to
gestational age of the fetus, the treatment works the best
and in which cases it is necessary to be repeated for asse-
ssing a good fetal maturity, and thus to reduce fetal mor-
tality and morbidity, which are among the main object-
tives of the action Plan of the World Health Organi-
zation from 2012 [10] and Healthy people 2020 [11].

Material and methods

The study was designed as a prospective obser-
vational-interventional clinical study. It included 60
patients, of whom 30 were impending preterm delive-
ries, and 30 control patients from the University Clinic
for Gynecology and Obstetrics, Medical Faculty, Uni-
versity Ss. “Cyril and Methodius” in Skopje, Republic
of Macedonia. Patients with premature ruptured mem-
branes (PPROM), pain and expected early preterm
birth (PPI), or with an expected early caesarean sec-
tion (PSC) were included in the study. Exclusion cri-
teria were: abnormalities of the fetus, multiple preg-
nancy, and the presence of a disease in the mother.

The protocol for the research project was approved by
the Ethics Committee of the Medical Faculty, Univer-
sity Ss. “Cyril and Methodius”, and the protocol con-
formed to the codes of the Declaration of Helsinki
(Ethics Board approval number 03-5515/5).

The ultrasound machine Voluson expert E8 and semi-
convex ultrasound probe of 3.5 MHz, trans-

abdominally were used. Histogram examined the
density of the fetal lungs in patients selected according
to the inclusion and exclusion criteria and compared to
the degree of postpartum respiratory distress syndrome
(RDS), (Figure 1).

Fig. 1. Ultrasound histogram of fetal lungs and liver

If there was an opportunity to investigate LBC in the
amniotic fluid, then amniocentesis was performed as a
standard procedure. The examination was made before
and 72 hours after administration of the therapy, Amp.
Betamethasone a 14 mg / II dose / 24h, a protocol for
fetal lung maturation. The results were followed up to
72 hours after the last dose of Betamethasone, and then if
the patient was delivered, they were compared with the
extent of postpartum respiratory distress syndrome (RDS).
If the patient was not delivered within 72 hours of measu-
rement, she was excluded from the study.

Statistical analyses were done using standard statistical
procedures for data processing, mean, standard deviation,
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correlation, analysis of variance, Student’s t-test for paired
analysis and determination of p value for statistical signi-
ficance. Statistical significance was defined as a p value
<0.05. The correlation was made using Spearman's Rho
Calculation test. For testing the diagnostic accuracy of
our method we measured sensitivity, specificity, positive
predictive value, negative predictive value, positive and
negative likelihood ratio.

Results

Of the 60 patients analyzed so far, 30 were the examined
cases and 30 control ones. Control patients were over 39
weeks of gestation, with expected full maturity of the
fetal lungs. Of the examined 30 patients, 16 were with
premature ruptured membranes (PPROM) and 14 were
expecting prematurity (PPI). Ten of them were within
28-30 gestational weeks (g.w.); 14 were in 30-32 weeks
of gestation and 6 were in 32-34 weeks of gestation.
The ultrasound measurement protocol made before the-
rapy for fetal lung maturation showed a strong fetal

immaturity in the first two groups (28-32 weeks of ges-
tation). In the first group from 28-30 weeks of pregnan-
cy, the average ultrasound histogram signal intensity was
1.8940.25; and in the second group from 30-32 weeks
of pregnancy the average ultrasound histogram signal
intensity was 1.43+0.05. The third group from 32-34 weeks
of pregnancy showed less obvious fetal immaturity with
an average histogram intensity ultrasound signal of
1.2340.03. Seventy-two hours after the administered
therapy we repeated the measurements, which showed
a low fetal maturation in the first group, with a mean
histogram intensity ultrasound signal of 1.62+0.14; inter-
mediate in the second, with an average histogram inten-
sity ultrasound signal of 1.35; SD=0.05; and most signi-
ficant in the third group, with an average histogram in-
tensity ultrasound signal of 1.11+0.02. After completion
of therapy in those patients where there was an oppor-
tunity to perform the amniocentesis test for LBC, it
showed a strong negative correlation (R=-1 in the first
group; R=-0.99 in the second group and R=-0.87 in the

Table 1. Results for postpartum RDS, LBC and DZ before and after Th

Postpartum
GA. RDS LBC DZ (M= SD)
M=SD M=+SD Before Th. After Th.
28-30 g.a. 2.6+0.55 18.8+5.17 1.89+0.25 1.62+0.14
30-32 g.a. 1.86+0.69 32.9+4.30 1.43+0.05 1.35+0.05
32-34 g.a. 1.33+0.58 4542 1.23+0.03 1.11+0.02

Legend: RDS-respiratory distress syndrome; LBC-lamellar body
count; M-mean; SD-standard deviation; Th.-treatment; R-correlation;
DZ-intensity of density; p-significance; g.a.-gestational age

third group). The results of the ultrasound were with
significance of p<0.05 in all three groups of patients.
Postpartum results correlated with the results of pre-
delivery ultrasound, with a strong positive correlation
(R=0.87 in the first group; R=0.81 in the second group
and R=1 in the third group) and significance of p<0.05.
In control patients, the histogram ultrasound signal in-
tensity correlated with the gestational age of the fetus
and postpartum establishing process of breathing, were
with a significance of p <0.05 (Tables 1, 2, 3, 4).
Statistical analysis showed that the ratio between the inten-
sity signals of fetal lungs and fetal liver, correlated with
the gold standard (determination of the LBC in amniotic

fluid by amniocentesis) and the postpartum respiratory
distress syndrome, were with significance of p <0.05.

Table 2. Results in different weeks of gestation before

and after therapy
GA DZ before DZ after Th. p
o Th. (M£SD) (M+SD)
28-30 g.a. 1.89+0.25 1.62+0.14 0.01
30-32 g.a. 1.4340.05 1.35+0.05 0.0016
32-34 g.a. 1.23+0.03 1.11+0.02 0.0086

Legend: RDS-respiratory distress syndrome; LBC-
lamellar body count; M-mean; SD-standard deviation;
Th.-treatment; R-correlation; DZ-intensity of density;
p-significance; g.a.-gestational age

Table 3. Overview of the results of calculated correlation between

DZ and LBC
DZ after Th.
G.A. (MSD)
28-30 g.a. 1.62+0.14
30-32 g.a. 1.35+0.05
32-34 g.a. 1.1140.02

LBC R
(M+SD) P
18.845.17 1 0.000
3294430  -0.99  0.00001
4542 -0.87 0.03

Legend: RDS-respiratory distress syndrome; LBC-lamellar body
count; M-mean; SD-standard deviation; Th.-treatment; R-correlation;
DZ-intensity of density; p-significance; g.a.-gestational age
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Table 4. Overview of the results of calculated correlation
between DZ and RDS

DZ after Th. RDS

G-A. (M£SD) ~vzsp) R P
2830 ga.  1.62+0.14 2.6+0.55 087 0.057
3032 ga. 1.35£0.05 1.86+0.69  0.81  0.03

32-34 ga. 1.11+0.02 1.33+0.58 1 0.000

Legend: RDS-respiratory distress syndrome; LBC-lamellar
body count; M-mean; SD-standard deviation; Th.-treatment;
R-correlation; DZ-intensity of density; p-significance; g.a.-

gestational age

Also, this method showed that there was a significant
difference (p<0.05) between fetal maturity before and
after treatment.

The sensitivity of the test was 86.67% with 95% CI
59.54%-98.34%; specificity was 93.33% with 95% CI
68.05%-98.83%; positive likelihood ratio was 13.00
with 95% CI 1.94-87.26; negative likelihood ratio was
0.14 with 95% CI 0.04-0.52; disease prevalence was
50.00% with 95% CI 31.30%-68.70%; positive predictive
value was 92.86% with 95% CI 66.13%-99.82%; negative
predictive value was 87.50% with 95% CI 61.65%-98.45%.

Discussion

When expecting preterm birth, fetal lung evaluation is
particularly important because of its significant impact
on neonatal prognosis and fetal morbidity and mortality.
In our study we examined the fetal maturity by compa-
ring the density between fetal lungs and fetal liver accor-
ding to the gray scale. Fetal lungs density depends on
the presence of liquid in it. In early pregnancy, fetal
lungs due to lack of fluid have hyperechoic density. It
changes with fetal maturity. By forming surfactant the
density of the fetal lungs changes, as well as the expan-
sion of the alveoli, and its histogram becomes close to
the signal of the fetal liver. Therefore, the histogram sig-
nal intensity of the liver is used for measurement stan-
dardization of the intensity of the signal in the fetal
lungs, particularly because they contain other elements
necessary for the standardization of measurement which
are: similar size, close position, homogeneity and stabili-
ty during pregnancy. Although the intensity of the signal
in the fetal liver can be discretely variable during pregnan-
¢y, Duncan et al. 1997 [12] and Li et al. 2013 [13], sho-
wed that fetal liver meets most all these requirements.
Fetal lungs development can be divided into five stages [14]:
1. Embryonic stage (4-6 weeks)

2. Pseudo-glandular stage (6-16 weeks)

3. Canalicular stage (16-26 weeks)

4. Saccular stage (26-36 weeks)

5. Alveolar stage (36+ weeks)

The first stage is the embryonic stage, where fetal lungs
are formed. Then, in the process of maturation, fetal
lungs become secreting organ, passing into second pseu-
do-glandular stage. In this stage, future air space beco-
mes filled with fluid rich in CI', K', H', which is produ-

ced by epithelial cells, thus moving through the trachea
and being excreted into the amniotic cavity. The balance
in this process is an important factor in the maturation
of the fetal lungs [15]. Because the fluid in the fetal
lungs is produced by the epithelial cells, production be-
gins in late canalicular stage, when epithelial cells are
formed. This production increases with the maturity of
the fetal lungs, and it becomes a rich body fluid. With
increasing in gestational age, epithelial surface and mic-
rocirculation is growing, and thus the production of liquid.
The detection of fetal maturation with our non-invasi-
ve method is enabled by the fact that the fetal lungs in
maturation process increase its hypoechoicity, which
is becoming close to the density of fetal liver [16]. Our
results showed significance in the testing of this method
for prenatal non-invasive determination of the fetal ma-
turity through ultrasonography histogram, by determi-
ning the intensity of the signal in fetal lungs correlated
with the fetal liver, taken as a standard of comparison,
and in terms of gold standard, we took determination of
the LBC in amniotic fluid by amniocentesis and the
postpartum extent of respiratory distress syndrome or
respiratory fetal maturity. We used the same method be-
fore and after the administration of the treatment protocol
for fetal maturation, to determine whether the treatment
is fully effective in the fetus and if it is necessary to re-
treat after 7-14 days of treatment. The results obtained by
our method were highly significant. Also, the calculations
for diagnostic accuracy of our method using STARD
guidelines showed that our method had high sensitivity,
specificity, and positive and negative predictive value.
All results were compared with those obtained in the
control group, and showed a high level of significance.
Since this is a new method for non-invasive predicting
of fetal maturity, there are few published data regarding
this issue. Nevertheless, we have compared all our results
with other similar studies that we have found [17].

In conclusion, the results of our study showed a signify-
cant correlation between the histogram intensity signal
of the fetal lungs and gestational age of the fetus, a sig-
nificant correlation of fetal lungs maturity before and af-
ter therapy given in fetal maturation protocol, a signify-
cant correlation with the gold standard for examination
of LBC in the amniotic fluid as well as a correlation with the
postpartum degree of respiratory distress syndrome or
respiratory function in the fetus. However, more exten-
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sive investigations should be made for this technique to
replace the gold standard and be included in the routine
use as a noninvasive method for prediction of fetal maturity.
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Case report

DANDY WALKER AND EXTREME MACROCEPHALY CAUSED BY ENORMOUS OCCIPITAL
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Abstract

Introduction. Dandy-Walker syndrome is a congenital
brain malformation involving cerebellum with partial and
complete vermian agenesis, enlargement of the fourth
ventricle and surrounding fluid spaces, cyst formation in
posterior cranial fosse pushing tentorium upward [1,2].
Hydrocephalus or an increase in the pressure of the
fluid spaces may also be present or other malformation
as corpus calosum hypoplasia or agenesia, occipital
encephalocele, malformation of the heart, face, limbs
fingers and toes [3-5].

The symptoms often occur in early infancy and include
slow motor development and progressive enlargement
of the skull. The diagnostic is done by ultrasound, CT
and MRI [6-11].

The treatment of this syndrome may be complex and
sometimes includes various experts such as pediatrician,
pediatric neurosurgeon, physiatrist, psychologist, sociolo-
gist or others. The treatment consists of treating the asso-
ciated problems such as hydrocephaly [12-15]. Prog-
nosis of Dandy-Walker syndrome is variable and the
morbidity and mortality depends on severity of the
syndrome and associated malformations[16].

Aim. The aim of this paper was to demonstrate how se-
vere spontaneous evolution of Dandy-Walker syndrome
may be expressed and the problems and dilemmas which
may appear related to its treatment.

Case report. A six-year-old boy was referred to the
neurosurgeon because of the excessive growth of the
skull in anteroposterior axis caused by a wide base
occipital encephalocele. Although the psychological de-
velopment was near the low limit of the 1Q, the enor-
mous head had not allowed verticalization of the child
and further progress of his psychomotor development.
The head was so heavy that could not be supported by
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the child’s neck.

Surgical procedure. We performed a cranial skull re-
duction with primary cranioplasty assisted by a plastic
surgeon and Pudentz shunt procedure.

Result. The follow-up period lasted two years. The child
started to walk, hypotonia and Babinski signs disappeared,
communication and his I1Q improved. The esthetic results
are quite acceptable allowing him better development.
Conclusion. The early recognition of anomalies such
as Dandy-Walker syndrome with occipital encephalocele
using ultrasound may suggest interruption of the preg-
nancy on time [6-9]. However, the right diagnostic pro-
cedure for detecting deformities of the newborn and
infant’s head at birth is MRI, and the adequate surgical
treatment can prevent abnormal and excessive growth
of the skull and disorders in the psychomotor develop-
ment during child’s growth. A multidisciplinary approach
may prevent new disabled individuals in the society.

Keywords: Dandy-Walker syndrome, excessive macroce-
phaly, occipital encephalocele, surgical treatment

AncTpakTt

Bosen. Cungpomot Ha Dandy-Walker nogpa3oupa
KOHTeHUTaIHa Mandopmalyja Ha MO30KOT, KOja To
3acpaka MaTIMOT MO30K CO JIEJTyMHA U CO KOMIJIETHA
areHesuja Ha BEPMHC, 3roJIeMyBarhe Ha YeTBpTaTa
MO304YHa KOMOpa U OKOJIHUTE JIMKBOPHHU IIPOCTOPH,
¢opMupame IHCTa BO 3aiHaTa yeperHa jama, Typ-
Kajku ro Harope TeHTOpuyMoT [1,2]. Xunpouedanuja
WM TOKAdyBamke Ha NPUTUCOKOT BO JIMKBOPHUTE
MPOCTOPH, & MOXKHH c€ U JIPyrd MangopMaiyi Kako
areHesyja WIn XWUIIOIUIa3Wja HAa KOPIYC Kajlo3yM,
OKIIMMUTAaNHA eHIledarnonena, MaadopMmanyja Ha
cpug, JUALETO, EKCTPEMUTETUTE U npcThTe [3,4,5].

C cuMnITOMHMTE, YeCTO HACTAHYBaaT PaHO Kaj HOBOPO-
IEeHYeTO, ¥ BKITy4yBaaT 0aBeH MOTOPEH pa3Boj U Mpor-
PECHBHO 3rojieMyBame Ha depenoT. [ujarHosara ce
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MOCTaBYyBa CO yATPa3By4eH Mperef], KOMIjyTepu3u-
pana ToMorpaduja 1 MarHeTHa pe3oHanma [6-11].
TpeTMaHOT Ha OBOj CUHAPOM € KOMIUIEKCEH, U He-
KOTalll BKJIy4yyBa pa3Hy CHEelHjaTHOCTH, KaKO IITO
ce mepiujaTap, IeTCKU HEBPOXUPYT, pusujaTap, co-
UoJIOr U Ap. TpeTMaHOT ce cOCTOM Off TPETMAaH Ha
MpOTNpaTHATE TPoOJIeM KaKo XupporedanujaTa
[12-15]. ITporao3Ta Ha cuHgpoMoT Ha Dandy-Walker
e BapwjabuiHa, MOPOMANUTETOT U MOPTATUTETOT
3aBUCAT Off TEXWHATA Ha CHHAPOMOT U MPHUAPYXK-
Hute Mandopmanuu [17].

IIpuka3 wa ciayuaj. llecrropumbo Maliko pgere
Oelle yrmaTeHo Kaj HeBPOXUPYT, HOPaan IPeKyMepeH
pacT Ha 4epenoT BO aHTEpO-NIOCTEPUOPEH TpaBell,
IIPEAU3BUKAH Off HeJIeKyBaHa OKLUIUTAIHA eHueda-
Jonesnia Ha IMpoKa 6a3a. M nopep Ncuxuyku pasgoj,
co Koe(pUIMeHT Ha WHTEJIeTeHIHja OIMCKY IO [O-
HaTa rpaHMIla Ha HOpMalaTa, TojieMaTa IjaBa He
J03BOJyBallle BEpTHUKaIu3alyja Ha eTeTO 1 HaTa-
MOIIECH IICUXOMOTOpeH pa3Boj. ['maBara Texeme
MIPEMHOTY 3a Jia Guje ip>KeHa Off IETCKUOT Bpar.
Xupypumiku Tperman. Hue peanusupasme penykimja
Ha 4YEepenoT co NMpHMapHa KPaHMOIUIACTHKA, CO MO-
MOIII Ha XUPYPT CIENHjaHCT 3a TUIACTIYHA W PEKOH-
CTPYKTUBHA XUpYprHja, n Brpagueme Pudentz nucro-
MIEPUTOHEAJIEH IIIaHT.

Pesyararu. [Tepuonot Ha ciepiesbe U3HecyBa ase ro-
nuHA. [leTeTo MOovHa Jja Ofif, HCYe3Haa XUIIOTOHUjaTa
1 3HanuTe Ha baOuHCKM, KOMyHUKAI@jaTa ce Togo0-
PH Kako ¥ KOoe(puIMeHTOT Ha nHTeureniyja. Ecrer-
CKUTE pe3yJTaTH ce MPWINYHO MpUMATINBA OBO3-
MOXYBajKul My ogo6ap pasBoj.

3akay4yok. PanoTo nmpeno3naBame Ha OBHE aHOMa-
Juu, Kako cuHapomoT Ha Dandy-Walker, co okiumnu-
TajiHa eHuedaronesna, ynoTpeOyBajKu yaTpa3ByuyeH
TIpersief; MoXKe fja Ofl BO NPHUJIOT Ha HaBPEMEH Ipe-
KMH Ha OpeMeHocTa [6-9]. Buctunckata aujarHocTuy-
Ka mpoleaypa 3a AujarHocTulpame AedopmuTe-
TH Ha IllaBaTa Ha HOBOPOJEHOTO € MarHeTHaTa pe-
30HAHIA, a aeKBaTHUOT OMNEPAaTUBEH TPETMaH MO-
K€ Jla CIpeYr HeHOpMaJieH U MPeKyMepeH pacT Ha
YEepenoT U MOPEMETYBakhE BO ICMXOMOTOPHHUOT pas-
BOj 32 BpeMe Ha pacT Ha ieTeTo. MyaTHACIUIIINT-
HAapHUOT IIPHOJ MOXeE [1a CIpeuHu IojaBa Ha HOBU
XEHUKENMPaHH JINIA BO OMIITECTBOTO.

Kuyunn 360posu: cuaapomot Ha Dandy-Walker,
Makpoliedanuja, OKIUNUTAIMa eHlledarnonena,
OTIEpPATHBHO JIEKYBaHkhe

Introduction

Dandy-Walker syndrome is a congenital brain malforma-
tion involving cerebellum with partial and complete age-
nesia of vermis, enlargement of the fourth ventricle and

surrounding fluid spaces, cyst formation in posterior
cranial fosse, enlargement of posterior fosse pushing
tentorium upward [1,2]. Hydrocephalus or an increase
in the pressure of the fluid spaces may also be present.
Corpus calosum hypoplasia or agenesia, occipital ence-
phalocele and malformation of the heart, face, limbs fin-
gers and toes may also be seen [3-5]. Dandy-Walker mal-
formation is estimated to affect 1 in 20,000 to 30,000
newbormns [1,18,19]. Research suggests that Dandy-Walker
malformation could be caused by environmental fac-
tors that affect early development before birth. For exam-
ple, exposure of the fetus to teratogens may be invol-
ved in the development of this syndrome [1,19]. In
some cases a gene mutation may be found [1,19,20].
The symptoms often occur in early infancy and include
slow motor development and progressive enlargement
of the skull. In older children, symptoms of increased
intracranial pressure and signs of cerebellar dysfunction
predominate. Breathing problems, occulomotor nerve
disorders, or other lower cranial nerves may be present
[12-16]. Antenatal and postnatal diagnostic is done by
ultrasound and MRI [6-11].

The treatment of this malformation may be complex and
sometimes include various experts such as pediatrician,
pediatric neurosurgeon, physiatrist, psychologist, sociolo-
gist or others. The treatment consists of treating the asso-
ciated problems such as hydrocephaly (neuroendosco-
py, implanting shunt), and may include other forms of
therapy such as physical, occupational, and specialized
education [12-15].

The prognosis of Dandy-Walker syndrome is variable
with some children having normal cognition and others
never achieving normal intellectual development even
when hydrocephalus is treated [17]. The morbidity and
mortality depends on severity of the syndrome and
associated malformations. The existence of multiple mal-
formations may shorten the life span.

The aim of this paper is to present this very rare case
of Dandy-Walker malformation with enormous posterior
fosse cyst and macrocephaly and to demonstrate how
severe spontaneous evolution may be expressed and
the problems and dilemmas which may appear related
to the treatment.

Case report

A six-year-old boy was referred to the neurosurgeon
because of the excessive growth of the skull in anterior
and posterior axis, or dolychocephaly. Although the
psychological development was near the low limit of
the 1Q, the enormous head did not allow verticaliza-
tion of the child and sustained further progress of his
psychomotor development.

His cranial perimeter was 1046 mm and he presented
with bilateral hypotonia and bilateral Babinski sign.
The computerized tomography showed partial ossify-
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cation of the parietal and upper and lower occipital
part of the cyst while middle occipital part of the cyst
was not covered with bone. The distance of anteropos-
terior axis of the head was 332 mm; there was no
cerebellar vermis with voluminous posterior fosse cyst
and there was moderate dilatation of supra-tentorial
ventricles. The diagnosis of Dandy-Walker syndrome
was confirmed by MRI. MR veinography was performed
in order to see the disposition of lateral sinuses.

The lateral sinuses were pushed upward to the parietal
region together with the tentorium. We had no other
data because the child was coming from an orphanage
and was abandoned by his parents.

Fig. 2. reoperative CT scan of the boy’ head before treatment
Surgical procedure

The procedure was done under general endotracheal
anesthesia with the child placed in a prone position
with the head in Mayfield holder. The procedure was
started with vertical median skin incision from the pa-
rietal to the lower occipital region. Supraperiosteal skin

JZU Institut =

-

Fig. 3. Preoperative MR venohy before the treatment

dissection was realized creating two skin flaps to the
retroauricular region.The periostium was dissected from
the dural tissue and the edge of bone defect followed
by dissection of the periostium and dura from both
sides of the parietal and lower part of the occipital
bone to the lateral sinuses. Reducing the bone to 1 cm
below the lateral sinuses we exposed the major part of
the cyst and we opened it. Two large cores of ossification
were left between periostium and dura in posterior pa-
rietal region right after lateral sinuses, one for each si-
de for further cranial reconstruction. We observed a
giant cyst covered with arachnoid. Excision of the free
arachnoid was made and the cyst was opened. The
forth ventricle and Silvius aqueduct were wide opened.
Excision of the thick arachnoid free wall of the cyst
was performed followed by diminishing the dura. Two
large cores of ossification left between periostium and
dura in posterior parietal region were rotated and used
for reconstruction of the posterior wall of the vault;
“Water-tide” closure of the dura was performed by 4-0
polypropylene suture. We proceeded with reduction of
the excess skin and cranioplastic closure of the skin
with interrupted Blair-Donatti 4-0 polypropylene sutures,
without using epicranial drainage. Later a cysto-peri-
toneal Pudentz middle pressure shunt was inserted.
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Fig. 6. Late post-operative CT-scan of our patient
Results

In the early postoperative period the child had nausea
and vomited for 4 days. We achieved to verticalize the
child on the 18" day after surgery helping him from
the side. Three weeks after surgery the child was
released from the hospital. Physiotherapy was applied
in the parent institution. The follow-up period lasted
two years. The child started to walk, hypotonia and
Babinski signs disappeared, communication and his 1Q
improved. The esthetic results are quite acceptable
allowing the child better development.

Fig. 7. Late postperative photo of our patient
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Discussion

Early prenatal diagnostic of Dandy-Walker syndrome is
very important in order to interrupt the pregnancy on ti-
me. If the early diagnostic fails we are facing a baby
with Dandy-Walker syndrome. Antenatal diagnostic has
been improved in the Republic of Macedonia, but in
this case it is obvious that failed.

The treatment of this malformation may be complex and
sometimes includes various experts such as pediatriccian,
pediatric neurosurgeon, physiatrist, psychologist, sociolo-
gist or others. The treatment consists of treating the asso-
ciated problems such as hydrocephaly. A shunt procedure
is to be inserted as soon as possible after establishing a
diagnosis of Dandy-Walker syndrome to avoid excessive
growth of the skull. Direct surgical approach may be reali-
zed if other local compressive problems exist including Sil-
vius aqueduct narrowing. It is very rare to meet a case with
Dandy-Walker syndrome with occipital encephalocele and
excessive macrocephaly as ours. It is obvious that treatment
at birth would have been the best option for this child.. But,
this child was abandoned, with unsolved parental response-
bility for a long period and hence he was referred to a neu-
rosurgeon very late, at the age of 6.5 years. The major
problem in this case was that the child had giant macro-
cephaly for more than 6 years. Facing the difficulties and
the possible complications [21-23], the main question was
whether to undertake any procedure and treatment or not.
If we did not do anything in this case, then his further de-
velopment would have been blocked because of a lack of
ambulation, communication, etc... Thus, we took a risk
and decided to diminish the head exciding the large part
of the cyst, dura, bone and the skin, performing a primary
cranioplasty in collaboration with a plastic surgeon and then
inserting the Pudentz middle pressure shunt. Modulated
shunt was to be taken into consideration, but we do not
have such devices.

Conclusion

The early recognition of anomalies such as Dandy-Walker
syndrome by using ultrasound may suggest interruption of
the pregnancy on time. However, the right diagnostic proce-
dure for detecting the deformities of the newborn and
infant’s head at birtht is MRI, and the adequate surgical
treatment, which can prevent abnormal and excessive
growth of the skull and disorders in the psychomotor deve-
lopment during child’s growth. A multidisciplinary approach
may prevent new disabled individuals in the society.
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Abstract

Introduction. A 59-year-old male patient with dissection
of the thoracic aorta, DeBakey I, Stanford A is presented
in this case study. We present his symptoms, his preope-
rative condition, diagnostic procedures, the surgical pro-
cedure and his postoperative treatment at the UC of State
Cardiosurgery-Skopje.

Case report. The surgery was performed two days after
establishment of the diagnosis and more than 3 days (72
hours) after the symptoms occured, due to absence of
patient’s consent for the surgery. This resulted in more
difficult preoperative condition of the patient, surgical
procedure harder to perform, and reduced survival
expectations. Preoperative risk of predicted mortality
from the cardiovascular surgery calculated according
to EUROSCORE was 28.6%.

Results. In this case study we also present classification,
etiology, pathophysiology, and some statistics about the
incidence of thoracic aorta dissection and survival rates
emphasizing the increased mortality rate in delayed sur-
gical interventions.

Keywords: thoracic aorta, dissection, rupture, surgical
treatment

AncTpakT

BoBen. Bo oBoj mpuka3s Ha ciydaj Ha NalMEHT €
npeTcTaBeH 59 rogullleH Max co JUCEKIKja Ha TO-
pakannata aopta, Crangopn A. I'u nmpe3enTnpame
HETOBHTE CUMIITOMH, HETOBaTa MpefionepaTHBHa COC
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TOj6a, TUjarHOCTUYKUTE MPOLEAYpHU, OlepaTUBHA-
Ta-XUpypIllIKa NpoLeaypa, KAKO 1 HETOBUOT IOCT-
OTepaTUBEH TPETMaH Ha YHMBEp3UTETCKaTa KIMHHU-
Ka 3a JApsKaBHa kapauoxupypruja-Cromje.

IIpuka3 na cayyaj. [IpegonepaTuBHUOT PHU3MK 3a
HpefBUeHaTa CMPTHOCT Off KAPAMOXUPYPLIKATa MH-
tepBeHnyja cnope EUROSCORE ckanata usnecy-
Bauie 28,6 IpOLEHTH.

Pe3ynraru. Bo 0BOj mprka3 Ha cityyaj ja mpe3eHTH-
pamMe u KnacudukanujaTa, €eTHONOrujaTa, naTopu-
3MOJIOTHjaTa, KaKo U Jesl Off CTATHUCTHKATAa 32 MHIIU-
JICHIIa Ha IUCEKLMUTE Ha TOpaKajHaTa aopTa U cTall-
KaTa Ha TPEXXUBYBamhe, HArjacyBajKu ja 3rojieMe-
HaTa CTanKa Ha CMPTHOCT IPH OJJIOKYBaHkhe Ha XU-
pypLIKaTa HHTEpPBEHIH]a.

Knyunn 36opoBu: TOpakaitHa aopTa, AUCEKIH]a,
pynTypa, XupypILKu TpeTMaH

Introduction
Definition

An aortic dissection is a very severe medical condition
where the inner layer of the aorta (intimma) tears and
then the blood surges through the tear between the
inner and the middle layer separating (dissecting)
them. The acute form of the dissection is often rapidly
lethal while patients that survive the initial event
usually develop chronic dissection with more variable
symptoms.

Classification
Depending on the timing, the dissection can be acute,

when the patient is admitted to the clinic within the
first two weeks, or chronic when the patient comes to
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the clinic more than two months after the initial event.
Subacute dissection is added recently to this classification
to describe patients in the period between two weeks
and two months from the initial event.

There are two classification systems most frequently

used in the clinical practice, and they describe different
types of dissection depending on the location, and the ex-
tent of the dissection-De Bakey, and Stanford classification.

In De Bakey classification there are four groups of
aortic dissections depending on the location and the
extent (Figure 1).

Fig. 1. Types of dissection of the thoracic aorta according to De Bakey

Stanford classification is more functional one, and it di-
ffers two types of dissection, type A-where all dissec-
tions that include the ascendant part of the aorta are
classified, and type B when the ascendent part of the
aorta is not included in the dissection.

The tear in the inner layer occurs in the ascendent part
of the aorta in 70% of all dissections, 10% in the arch,
and the rest is in the descendent part.

In Stanford A in 90% the tear occurs in the ascendent
part of the aorta with distal propagation, and in 10% the
tear is in the arch.

In Stanford B in 85% the tear is in the descendent part
of the aorta, and in 15% in the arch.

Stanford A dissections are twice more often than Stanford B.

Epidemiology

Aortic dissection is the most frequently diagnosed lethal
condition of the aorta. There is an estimated worldwide
prevalence of 0.5-2.95 per 100.000 per year. In Macedonia
it will be 10-30 cases per year. It is an estimated num-
ber, and the real number is probably quite larger due to
autopsies that show that many of the dissections have
fatal results without being diagnosed [1,2].

Etiology

Around 40% of patients with acute aortic dissection die.
If not treated, Stanford A, 25% of the patients will die in the
first 24 hours, 50% in the first week and 90% in the first
month. Type 2 has 70% survival with medical therapy [5,6].

There is not a single factor that directly causes the
dissection. Usually we speak about risk factors. The most

common risk factor is hypertension. It weakens the me-
dia and gives the opportunity to other forces to result in
dissection [7.8]. Other risk factors are shown in Table 1.

Table 1. Risk factors for Type A and B Thoracic Aortic
Dissection

Hypertension
Connective tissue disorders:
Ehlers-Danlos Syndrome
Marfan disease
Turner Syndrome
Cystic medial disease of aorta
Aortitis
latrogenic
Atherosclerosis
Thoracic Aortic Aneurysm
Bicuspid Aortic Valve
Trauma
Pharmacologic
Coarctation of the aorta
Hypervolemia (pregnancy)
Congenital aortic stenosis
Polycystic kidney disease
Pheochromocytoma
Sheehan syndrome
Cushing syndrome

Clinical presentation - Symptoms

Clinical presentation of thoracic aorta dissection depends
on the type of the aorta. Usually the symptoms begin
with strong interscapular pain, followed by retrosternal
pain, together with dyspnea, and later symptoms depen-
ding on the compromitation of the blood vessels exits
from the aorta (neurological symptoms, anuria, cold ex-
tremities, lack of sensibility and motion). Type A may
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rupture intrapericardially resulting in tamponade. Type
B ruptures in the left pleural space. If the rupture doesn’t
occur, then false lumen usually progresses in saccular
aneurysm. In patients with chronic dissections, 56% of
the lethal results are due to a rupture of the saccular
aneurysm [3.4].

Type A dissection may be presented with aortic regur-
gitation (due to the loss of the commissural function),
myocardial infarction (because of the compression of
the coronary ostia), cardiac tamponade, vena cava
superior syndrome, neurological symptoms, shock.
Around 40% of the patients suffering from acute dissec-
tion of the thoracic aorta die. Mortality of the Stanford
type A dissections if left untreated is 25% in the first 24
hours, 50% in the first week, and 90% in the first month
after the initial event. Type B has 60-80% survival rate
with medicamentous treatment.

Case report
Preoperative condition

A 59-year-old patient with symptoms of chest pain and
pain in the right leg was admitted in the ICU at the
University Cardiology Clinic-Skopje. The symptoms
began on the night, one day before admittion, starting
with chest pain and dyspnea, and afterwords the pain in
the right leg started in the hip and later spreading to the
foot with inability to move the leg.

The patient had history of sinus bradycardia and obstruc-
tive syndrome. He said he was receiving cardiac and
pulmonary drug therapy, but without documentation on
the condition and treatment (Tab. Aspirin, Tab. Enap,
Tab. HHTZ, Tab. Aminophylline).

The patient is a heavy smoker, and has no food or drug
allergies.

On admission to the Cardiology Clinic, the patient had
high-pitched auscultatory sounds bilaterally. His blood
pressure was 120/80 mmHg and heart rate 45.

His laboratory results were normal.

A cardiac surgeon was called for consultation and the
patient underwent diagnostic procedures to assess his
condition.

Echocardiography

The dimensions of the left ventricle were normal, with
good systolic function. Kinetics of the basal third of the
lower wall was reduced.

Valves: mitral valve had fibrosis and light mitral
regurgitation.

Aortic valve had three leaflets, no stenosis and fibrosis
on the leaflets.

Tricuspid valve — light regurgitation.

Aorta: Atheromatous wall. Dimensions of the aorta in
the visualized part were within the reference range. The
arch and the descending part could not be visualized.

No signs of PAH, and pericard without effusion.
Doppler of lower extremities showed pathologic signals
on the right AFD and AP.

CT angiography showed dissection of the aorta beginning
right after the exit from the heart, continuing through the
ascending aorta and aortic arch where double lumen exists.
Dissection continued through the whole thoracic aorta and
abdominal aorta. Dissection of both iliacas is shown, the right
in the upper part, and the whole left (Figure 2, 3, 4 and 5).

Fig. 2. Dissection of the left carotid artery and the left
subclavia and brachiocephalic trunk without dissection

Fig. 3. Dissection of the aortic arch

With these investigations the patient was diagnosed with
dissection of the aorta, Stanford A, De Bakey I, and our
cardiosurgery team indicated an urgent surgery of the
thoracic aorta.

The situation was explained to the patient, and the urgent
need for surgery was emphasized, but still, he did not
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want to sign the consent for the surgery. Thus, at that
moment he did not undergo the surgery.

Fig. 4. Dissection of the aorta and aorta descendens at the
level of the branching

Fig. 5. Dissection of the abdominal aorta at the level of the
branching of renal arteries of pulmonal arteries

He stayed at the Cardiology Clinic, where he was treated
with analgesic and antihypertensive drugs.

Two days later the patient’s condition worsened and he
finally signed the consent for surgery, and he was trans-
ferred to UC for State Cardiosurgery.

He was admitted in an extremely bad general condition,
tension of the left arm was 190/102 mmHg, and of the
right arm 180/93 mmHg, with heart rate 96/min, with bor-
der blood gas values. He had obvious venous distention
of the chest wall and his neck and cyanosis, as part of
well developed vena cava superior syndrome.

Prior to the surgery his laboratory results were: WBC-
13.7; RBC-4.12; HGB-140; Hct-0.417; Plt-62; Glucose-
5.86; Urea-10.2; Creatinine-88; Total proteins-66; Albumins-
39; Globulins-27; ALT-40; AST-63; LDH-364; Na-137;
K-3.8; CI-99; Ca-2.23; Mg-0.77; CRP-305.9; Fe-2.9; Lact-
2.82. Heart enzymes were: CK-1817; CK-MB-49; Tropo-
nine-27.43. INR-1.0, D-dimers-24500.

Preoperative risk of cardiac surgical intervention as
estimated mortality according to EUROSCORE calcu-
lation was 28.6%.

Operation

Resectio aortae ascendens, arcus aortae, pars proxima-
lis aortae thoracalis, pars proximalis arteriae subclaviae
sinister et pars proximalis a carotis communis sinister.
Reconstructio aortae ascendens cum Dacron graft No.
24. Reconstructio pars proximalis aortae thoracalis et
arcus aortae cum Dacron graft No. 22. Sutura arteriae
subclaviae. Reconstructio a. carotis communis sinister
cum interpositionem Dacron grafti No. 8.

The patient with acute dissection of the aorta (type I
De Bekey) (type A Stanford), and interpericardial rupture
of the aorta, with chronic obstructive pulmonary disease,
occlusion of the right iliac artery, ischemia of the right
leg, without neurological disorder.

He was operated on under general endotracheal anesthesia.
First we found and isolated the right axillary artery, and
then we looped it. Then we gave 5000 IU of heparin and
sutured 8 mm graft “end to side” on the artery, placing
an arterial cannula through the graft (Figure 6).

Fig. 6. Arterial cannula placed through the graft in the right
axillary artery

Median sternotomy followed, then pericardiotomy, ve-
nous cannulation. Then we put the patient on the EKC/
ECG machine. Then we clamped the aorta just beneath
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the brachocephalic trunk, we started with antegrade per-
fusion through the axillary artery, we resected the aneurysm
and gave cardioplegia direct into the coronary ostia.
Then we cooled the patient to 18°C, started with total
circulatory arrest, declamped the aorta, and we excised
the whole diseased aorta (the arch and part of the des-
cending aorta). Then we reimplanted the brachiocephalic
trunk and the left carotid to the new arch. We put a new
clamp on the prosthesis, made the proximal anastomosis,
rewarmed the patient, and when the parameters including
heart work were good, we stopped the machine. After
that we did hemostasis and closed the patient in usual
manner (Figure 7, 8 and 9).

Postoperative treatment

Postoperatively the patient was transferred and treated
in the ICU at the UC of State Cardio surgery. After trans-
ferring the patient from the operating theater he was
given adrenaline and noradrenaline support, which was
reduced in the following days and fully stopped at the
third postoperative day. The therapy included solutions,

laxatives, cardio tonics, antihypertensive, antiulceroge-
nics, antiemetics, antibiotics and blood derivates.

Fig. 7. False lumen obliterated with tissue adhesive glue inserted
between the flap and the adventitia, and Dacron graft size
24 sutured afterwards

3 . ) AN
Fig. 9. Final view of the newly formed arch with dacron graft
size 8 mm from the left carotid artery and truncus brachiocephalicus
sutured on it

The patient was hemodinamically stable in regular sinus
rhythm. Regarding postoperative respiratory condition,
the patient was still with marginal levels of blood gases,
because of the bad pulmonary condition preoperative-
ly. He had normal hour portions of diuresis, with normal
laboratory results. He was extubated on the second
postoperative day, but still was respiratory limited, so
in few times backed on the invasive ventilation. Drains
were taken out on the sixth postoperative day, after the
drainage stopped. On X-ray we saw athelectasis, and
performed bronchial aspiration and bronchial lavage,
which resulted in improvement of the patient condition.
At the fourteenth postoperative day, the patient was in
improved general condition and transferred to the car-
diology ward.

Conflict of interest statement. None declared.
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Amncrpakt 0 pacTeyka 3arpisKeHOCT BO 3IPAaBCTBEHUTE CHCTe-
mu. ITokpaj KappmoBacKyJapHUTE KOMIUTUKAIWH,
IIpeBanennujaTa Ha MUjabeTec MEUTYC BO rojieMa  injabeTecoT € acouupaH U cO XpPOHNYHA OyOpeskHa
Mepa ce 3roJieMyBa 1 ce cMeTa 3a coctojoa koja Bomu  6onect (XBB). XBb kaj nannenTure co aujadeTec
MOKe Jla € Ipeiu3BUKaHa off eTabaupaHa aujadeTnd-
Ka He(pponaTyja, HO HCTO TaKa MOXe fla € Ipeau3-
Kopeciionoenyuja u peiipuniti 0o: T'one Cracoscku, J3Y YHusep- BUKaHA 1 MHAUPCKTHO OJY HHJaﬁeTeCO’I_" KaKo Ha TIp.:
3uTeTCKa KIMHKUKA 3a Heppororuja, "Boxmancka" 17,1000 Ckorge, P. IOpaJy MOJIMHEBPONATCKA TUCHYHKIIMja HA yPOBE3H-
Makenionnja; E-mail: spasovski.goce@gmail.com KaTa, 3rojieMeHa MHIUeHIIja Ha PEKYPEHTHN YpHU-
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CrenyjaneH Tpyj-lpenopaku

HapHU MH(EKUUM WM MaKpoBacKyJapHa aHTHoma-
tuja. Ho, MHOTY matmenTn kou pa3puBaaT Xbb umja
MpUYMHA HE € AnjabeTec, Ke pa3BujaT WX MOXKeOu
BeKe uMaat aujadberec Meautyc. M Ha KpajoT, MHOTY
JIEKOBH KOW ce KopwucTaT 3a Tepanuja Ha Xbb, Ha
Ip.: KOPTUKOCTEPOUY WM KaJMHEYPUHCKU MHXU-
O6uTopu, MOXKe fla Tpeau3BuKaaT qujadeTec.

W nokpaj cunnaTta nHTEepakumja Mef'y nujaberecor
n XBbb, TepanujaTa Ha manueHTHTE CO ujabeTec u
XBb Bo craguym 3b nnu noseke (eGFR<45 ml/min)
ocTaHyBa M IOHaTaMy npooaemarnyna. Co3pazieHa e
rojieMa JOKyMeHTalyja cO yIaTcTBa 3a Tepanyja Ha
MAIUEHTH Co MujabeTec unja e € CIpeuyBamke Win
3ab0aByBame Ha mporpecujata KoH XBbb, Hajuecto
feduHIpaHa KaKO MUKPO WM MaKpoalOyMUHypHja.
Ho, Huty ezieH o oBue JOKYMEHTH CHEIU(DUIHO HE
ja o6paboryBa TepanujaTta Ha nanueHTuTe co Xbb
cragiuym 3b wim noBeke (eGFR<45 ml/min). [Tocton
HEJOCTHT Ha JOOPO AM3ajHUPAHU, IPOCIEKTUBHY CTY-
UM Kaj oBaa Momynanuja, OufejKu MHOTY CTYAUA
I'M VCKIIy4yBaaT WU MaleHTUTe co fujadeTec Wim
co XBb craguym 3b unu noseke (eGFR<45 ml/min),
nm u aBete. OBa ja OrpaHNYyBa 3aCHOBAHOCTa Ha
[IOKa3H BO OBHE NPHOAN. 3apajyl TOA, COBETOJABHIOT
6opn Ha ERBP fnonece ofiyka fieka uma notpeba of
yIaTCTBO 3a Tepanyja Ha NMalyeHTH co AnujadbeTec co
XBb craguym 3b unu moBeke 3a ynorpeda Bo ceKoj-
[HEBHATA KIMHAYKA ITpaKca.

Knyunu 300posn: fuaderec menutyc, ERBP,
XpoHHYHA OyOpeskHa OoJect

Abstract

Diabetes mellitus is becoming increasingly prevalent and
is considered a rapidly growing concern for healthcare
systems. Besides the cardiovascular complications, dia-
betes mellitus is associated with chronic kidney disease
(CKD). CKD in patients with diabetes can be caused by
true diabetic nephropathy, but can also be caused indirec-
tly by diabetes, e.g. due to polyneuropathic bladder dys-
function, increased incidence of relapsing urinary tract
infections or macrovascular angiopathy. However, many
patients who develop CKD due to a cause other than dia-
betes will develop or may already have diabetes mellitus.
Finally, many drugs that are used for management of
CKDs, e.g. corticosteroids or calcineurin inhibitors, can
cause diabetes.

Despite the strong interplay between diabetes and CKD,
the management of patients with diabetes and CKD stage
3b or higher (eGFR <45 mL/min) remains problematic.
Many guidance-providing documents have been produced
on the management of patients with diabetes to prevent
or delay the progression to CKD, mostly defined as the
presence of micro- and macro-albuminuria. However, no-

ne of these documents specifically deal with the mana-
gement of patients with CKD stage 3b or higher (eGFR
<45 mL/min). There is a paucity of well-designed, pros-
pective studies in this population, as many studies ex-
clude either patients with diabetes, or with CKD stage
3b or higher (eGFR <45 mL/min), or both. This limits the
evidence base to these approaches. Thus, the advisory
board of ERBP decided that a guideline on the manage-
ment of patients with diabetes and CKD stage 3b or
higher was needed for everyday clinical practice.

Key words: diabetes melitus, ERBP, chronic kidney
disease

Bosejn

IIpeBanennujata Ha AujabeTeC MEUTYC BO rojema
Mepa ce 3roJieMyBa 1 ce CMeTa 3a cOCToj6a Koja Boiu
JI0 pacTeyka 3arpiKEHOCT BO 3IPABCTBEHUTE CHCTEMH.
ITokpaj kKapauoBacKyIapHATE KOMIUTMKAIWH, Trjabe-
TECOT € acoIMPaH M CO XpOHMUHA OyOpeskHa GonecT
(XBB). XBb kaj mangeHTuTe CO MujadbeTec MoKe Jia
e TIpe3BUKaHa Off eTabiimpaHa iujadeTaka Hepo-
naTuja, HO UCTO Taka MOXKe Jla € Npefn3uKaHa U UH-
IUPEKTHO Off ujabeTecoT, Kako Ha Mp.: HOpaau Mo-
JIMHEBpONAaTCcKa AUCYHKIMja HA YpOBE3WKATa, 3ro-
JieMeHa MHLICHIM]ja Ha PEKYPEHTHH YpPUHAPHU WH-
(pexnmm MM MakpoBacKylapHa aHrmomnatuja. Ho,
MHOTY TIallueHTH Kou pa3BuBaaT Xbb umnja mpuunna
He e aujadeTec, Ke pa3BujaT Wi MOKeOU BeKe uMaaT
nujaberec Menutyc. M Ha KpajoT, MHOTY JIEKOBH KOU
ce KopucTar 3a Teparmuja Ha Xbb, Ha mp.: KOpTHKO-
CTEpOUJIN WM KaJIIUHEYPUHCKU WHXUOUTOPH, MOXKE
la mpefu3BUKaaT fujadbeTec.

W noxkpaj custHaTa nHTEpakija Mery nmjabeTecoT
n Xbb, TepanujaTa Ha manueHTHTE CO AujabeTec u
XBb Bo craguym 3b unu noseke (eGFR<45 ml/min)
OCTaHyBa U NOHaTamy npodaeMaruyHa. Co3fajieHa e
rojieMa JOKyMeHTallija co yrnaTcTBa 3a Tepanuja Ha
MaUEeHTH co AujadeTec unja e € CpeuyBambe Win
3abaByBame Ha mporpecrjata KoH Xbb, HajuecTo
nedrHIpaHa KaKO MAKPO WM MaKpOaJIOyMUHYpHja.
Ho, nuty ezien of oBue NOKYMEHTH CreU(PUIHO HE
ja o6paboryBa TepanujaTta Ha nanueHTute co Xbb
cragiuym 3b mm noBeke (eGFR<45 ml/min). I[Tocton
HEJOCTHT Ha JOOPO AM3ajHUPaHu, TPOCTIEKTUBHY CTY-
UM Kaj OBaa ToIyJanyja, OuiejKiu MHOTY CTYIAN TH
UCKJTydyBaaT WM NALUEHTUTE CO AujadeTec WM COo
XBb craguym 3b unu noseke (eGFR<45 ml/min), unu
u aBete. OBa ja orpaHnvyBa 3aCHOBAHOCTA Ha JIOKa-
31 BO OBME IIPUOJU.

Kaxko gononnyBame Ha OBa, a MOpajii HEKOU HOBU
CO3HaHWja Ha OBa ToJie, coBeToT Ha ERBP fonece
OfJTyKa fleKa € KpajHO BpeMe W mMa moTrpeda of
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yIIaTCTBO 3a Tepamnyja Ha MalueHTH co ujabeTec n

XBb Bo craguym 3b u noeeke (eGFR<45 ml/min):

1. Tlopamm jacHOTO Tpeno3HaBame Ha BasKHOCTA Off
MIPUOMIY 3a 3/IpaBCTBEHA IpyKa 3aCHOBAaHM Ha J10-
KasM 3a J]a ce 3roJIeMH KBaJIUTETOT, fja ce TIOf00-
pu 6e36eHOCTa U f1a ce eTabimpa jacHa | TpaHC-
[IapeHTHa paMKa 3a pa3Boj Ha YCIIYTU U 3[PaBCT-
BEHHU MEPKHU.

2. Tlopapu HaNpegOKOT HA HOBH JWjarHOCTUKH H
TepaneBTHLH BO OBa IoJie (PpiajKu CBETIIO Ha
norpebata off BaJIMfieH, HOBEPIIUB U TPAaHCIAPEH-
TEH TIPoIIeC Ha eBajlyanyja Koj Ke oujie momapIil-
Ka 3a KJIyYHHUTE OFNIyKH. [IOTIOTHATETHO Ha pH-
TOPO3HUOT MPHOJ KOH METONOJIOTHjaTa 1 eBa-
JnyanujaTta, Hue 0eBMe EHepriuyHM BO IenTa Ja
00e30eMe TOKYMEHT Koj Ke ce (poKycrpa Ha uc-
XOJUTE BaXKHU 32 MAIMEHTOT U KOj Ke Oupie off KO-
PYHCT 32 KIIMHMYAapHTE BO CEKOjJHEBHATA MIPAKCa.

Ce HazieBaMe JIEKa CO Y>KMBaHE Ke IO YMTaTe OBa ynar-

CTBO M JieKa Ke BU Oujie Off KOPUCT BO CEKOjIHEBHATA

rpuxa 3a nanueHturte co nujaberec u Xbb Bo cra-

puyM 3b 1 noBeke.

OnpekyBame 01 OATOBOPHOCT: OBa YIaTCTBO € Ipe-
BefieHO co ofnoOpenue Ha EPBIT, ocduimjamHoTo Teno
3a ymarctBa Ha EPA-EJITA. Ho, EPBII npep3ema
CaMo LEJOCHA OIFOBOPHOCT 332 OPUTMHATIHOTO yIaTc-
TBO BO I[EJIOCT HA aHTJIMCKH ja3UK KaKO IITO € My0-
nukyBaHo BO Nephrol. Dial. Transplant.
http://ndt.oxfordjournals.org/content/30/suppl_2/iil.full
http://european-renal-best-practice.org/

I''TABA 1. Temn noBp3anu co H300poT Ha OyopexKeH
3aMeCTHTelIeH MOJAINTET Kaj MANUeHTH co Auja-
0eTec M TepMHUHAIHA OyOpeKHA GoIecT

I'mapa 1.1. [Janm Tpeda mammenTHTe €O Aujaderec n
XbBb Bo craguym 5 Ja 3an04HAT CO MEPUTOHEAIHA
Adjaau3a WM XeMOAHjan3a Kako NpB MOAAINTeT?

[IpenopauyBame Aa ce Aajie NPHOPUTET HA OMILTHAOT
CTaTyc Ha NaLEHTOT U pepepEeHINUTE Ha NalUeH-
TOT TIpu U300POT Ha OyOpeskHa 3aMECTUTENTHA Tepa-
mja 6UfIejKu He TIOCTOjaT JOKa3! 3a CyepHOPHOCT
Ha OWJIO KOj MOJlaJUTeT Hajl APYT Kaj MauueHTH-
Te co mujadberec u XBB Bo craguym 5 (1C).
[IpenopauyBame nanueHTure ga oupat “HOOPMU-
paHu 6e3 IPUCTPACHOCT 32 Pa3JIMYHUTE NOCTall-
HU TepaneBTcku onmmu (1A).

Kaj manmenTtuTe umj n3b0p 3a 3amovyHyBame Ke
6une xemonujanusa (XJ1) cyrepupame ja ce mpe-
depupa high flux Bo ogHoc Ha low flux cexoraun
Kora e Toa MOxHO (2C).

Cyrepupame ujabeTecoT 1a HeMa BIMjaHne BpP3 U3-

6opot mery XJT u xemoaujacunparmja (XIP) (2B).

Coseitl 3a KAUHUYKA UpaKca

JTOKOJIKY cUTE pa3iInyHi MOJAIUTETH Ha OyOpeskHa
3aMeCTUTEeJIHA Tepalnuja MoXKaT fa OumaT JocTarl-
HYW Ha MAlUeHTOT "mepuToneanHa aujanusa (I1]T),
xeMmonujanu3a Bo nenTap 3a XJ, catenurcka X]/1, jo-
MaiHa X/, HOKHA aujanu3a, pa3Hu MOJAIUTETH Ha
TpaHCIUTaHTaIja" OBO3MOXKETe HEOMXOAHO CII0060-
lieH u3060p Ha MOJATIUTET.

I'nasa 1.2. [lanm nanpenTuTe co aujaderec U CTagiuyM
5 na XBbb Tpe6a 1a 3ano4nar co aujanansa nopaHo,
T.€. Ipe] NojaBaTa Ha CHMIITOMH, BO OJHOC HA Na-
HueHTaTe 0e3 qujaderec?

1.2.1. Ipeiiopawysame 3atiouHysarbe co Oujaiusa Kaj
iayueHitiu co oujabeitiec 8p3 OCHO8A HA UCTUUIle
Kpuitiepuymu Kako u davueriuu 6e3 oujaodeitiec (1A).

Coseill 3a KauHUYKa Upaxca

e Jla ce pa3nuKyBaaT TeroOMTE KaKO pe3yaTaT Ha
moaroTpacH mujaberec (MONMHEBPONATHja, rac-
Tpolape3a HaclpOTH rajielkhe Mopaau ypemuja
WTH.) Of YPEMUYHHUTE TeroOu, MOxKe fa Oujie
TEIIKO BO KIMHMYKATA TpaKkca

o Kaj manmenTtn unj n36op e X]JI, Mopa jja numare
MpeiBUA U fa AMCKYTHpaTe CO MalUeHTOT 3a
crnegHuTe (haKTOPH 3a Jla ce JOHece OfTyKa 3a
ONITEMAITHOTO BpEME 32 Kpenpame Ha BacKyJiap-
HUOT IIPUCTAIL

a) Op3uHaTa Ha ryOemheTo Ha OyOpeskHaTa (hyHKIIH]a;

0) mpoeKTHpaHa BepPOjaTHOCT Jieka Ke ce odue

(pyHKUMOHANIEH BAaCKyJIapeH NPUCTAIL;
B) MPOEKTUPAHO OYEKYBAHO NPEKNBYBAHE.

I'nasa 1.3. Kaj nanuenrture co qujaderec u cTaguym
5 na Xbb namm tpe6a ga ce npedepupa Kako HHUIN-
jalleH BacKyJiapeH mpucTan HaTHBHA (hucTyna, rpagT
W1 TyHEJIU3UPaH KaTerep?

1.3.1. Ilpetiopauysame Oa ce Hauipasaiti pazymHu
Haiiopu 3a 0a ce uzbezHe Kpeuparse Ha HLyHeAUUPar
Kaiteitiep KaKko Upumaper upuciiail Kaj uavieH-
muitie co oOujabettiec Kou 3atounysaaiti co X/
Kaxo 6ybpexcra 3ameciiuitiearna iiepaiiuja (1C).
1.3.2. Ipeiiopauysame cuitie ipeOHOCIU, HeOOCIa-
oyl U pu3ULU HAa cexoj uil Ha dpuciiail 0a ce
OUCKYIRUPAQill cO HayuUeHIlOL.

Coseitll 3a KAUHUYKA UpaKca

Kora ce omntydyBa fanu fga ce Kpeupa Wid He HaTH-
BEeH BacKyJapeH Ipucram, Tpeba fla ce uMaaT BO
NPEABUJ] CIEIHUTE CTABOBU:

e  (OuekyBaHOTO MPEKUBYBaHE Ha MAIUEHTOT;

e OuekyBaHMOT KBAJIUTET HA KUBOT HA MAIUEHTOT;
e BepojaTHOCTa Ha yCIEUIHOCT HA KPeupame Ha
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Cua. 2. [lyjarpam Ha Kpeupame Ha BacKyJIapeH MPUCTaIll Kaj MalueHT co aujaderec

HaTUBEH IPHCTAl, CIOpeN MpeAuKIjaTa 3acCHOBaHa
Ha pesyaratute off exo u Jomnep (cnuka 2).

I'maBa 1.4. [lanm nocrou oeHedur o OyopexHa
TPaHCIUTAHTALMja Kaj NaUeHTH co IjadeTec N CTa-
muym S na Xbb?

1.4.1. Ilpetiopauysame 0a um ce 0803MONMU €0Yy-
yuparbe 3a pasauvHuilile ouyul Ha WUpaHcuiaH-
wayuja (Cauxa 3) u HUBHUIllEe O4eKYB8AHU UCXOOU
Ha Hayuenitiuitie co oujateitiec Xbb 6o citiaouym
4 uau 5 Kou ce cmeitiaaiti il0O0OHU 3a TUPAHCIAAH-
wavyuja (1D).

Hcka3u camo 3a uayueniuu co oujadeiuec iuuu
1 u XBF5 60 ciuaduym 5

1.4.2. Cyrepupame O6yOpexkHa TpaHCIUTaHTaIHja
Of] KMBO JIApUTEJICTBO WJIM CHMYJITaHa IaHKpeac-
OyOper TpaHCIUTaHTalldja 3a fja ce mopoodpu mpe-
SKUBYBamETO Ha pudatausuTe nanueHTy (2C).
1.4.3. He cyrepupame TpaHcIuiaHTanuja Ha OeTa-
KJIETKH IO OyOpeskHa TpaHCIUIaHTalxja co LEes
na ce mogoopu npekuByBameTo (2C).

1.4.4. Cyrepupame rpadt Ha nmaHkpeac mno 0yo-
pesKHa TpaHIICIaHTalyja 3a ja ce Nogo0pu mpe-
kuByBambeTO (2C).

Hcka3u camo 3a uayueniuu co oujadeiuec iuuu
2 u XBF 6o ciuaouym 5

1.4.5. He cyrepupame maHKpeacHa WJI¥ CUMYJITaHA
naHkpec-0yoper TpancmaanTanuja (1D).

1.4.6. I1lpenopauyBame feKa nujabeTecoT caM IO
ceOe He Tpeba fja ce cMeTa 3a KOHTpauHIUKaImja
3a OyOpeskHa TpaHCIUIaHTallFja Kaj MallueHTd KOu
MHAKy TH 33[J0BOJIyBAaT MHKIY3UOHHUTE M E€KCKITY-
3MOHUTE KPUTEPUYMHU 3a TpaHcmianTanuja (1C).

Coseill 3a KAUHUYKA UpaKca

YcnemHa cuMysiTaHa TaHKpeac-OyOper TpaHc-
IUTaHTal}Kja ro NogoOpyBa KBAJIUTETOT Ha XKHUBOT,
HEeBpOIaTHjaTa, IMMKEMICKAaTa KOHTPOJIA 1 Jirja-
OeTUYHaTa peTUHOMNAaTHja Kaj Tl 1 aujadeTec.
[lepuonepaTBHUOT KOMOPOUANTET Kaj CUMYJI-
TaHaTa MaHKpeac-O0yOper TpaHCIUTaHTaIN|ja MO-
Ke na Ouje 3HavaeH.

YnartyBame Ha ERBP-ymatcTBOTO 32 eBaymanmja
Ha JIOHOp W pelWnueHT Kaj OyOpeskHa TpaHC-
anTanmja (60) 1 mepuonepaTMBHUOT TPETMAH
3a MMPOLEHKa JJaly WU He NMAaIUeHTOT ce cMeTa
nofo0eH 3a TpaHCITaHTaLHj]a.
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nia

ITpueMTHBHO XKHBO IapHTEIICTBO

I[Mankpeac no 6ybGper

CumynrTaHa naHKpeac-
Oy6per TpaHCILUIaHTaIHja

I[MamuenT co Tun 1 gujaberec
KaKO COOJIBETEH KaHH/IaT 3a
6yOpeskHa TpaHCIUTaHTaIH]a

ﬂOCTaIII'IOCT Ha KHBO ,]’J.apHTCJ'ICTBO?

HE

KappuoBackynmapeH KOMOPOHIMTET HITH
3roJIEMEH NEPH-ONEPATHBEH PU3HK?

HE na

Camo kajjaBepuviHa
OyOpeskHa TpaHCILIIaHTAlHja

Ca. 3. [lujarpam Ha ojiTyKa 3a TpaHCIIaHTalMja Kaj maueHTu co Tun 1 nujaderec

I''TABA 2. Temu noBp3anu co IIIMKeMICKa KOHTPOJIA
Kaj nanuentu co pgjaderec 1 Xbb craguym 36 mm
noBeke (eGFR < 45 ml/min)

I'nasa 2.1.

A. Mlaau twipeba 0a Hu O6ude uea HaAMAAYB8arbe HA
HbAIc iipeky ClipUKIHA 2ZAUKEMUCKA KOHIUPOAA
Kaj iiayuenitiu co oujabeitiec u XBb 6o citiaduym
3b uau tiosexe (eGFR < 45 ml/min)?

b. [laau e azpecusHaiuia iepaiiesiticka cilpaileuja
(80 6poj HA UHJeKUUU, KOHIUPOAU U CAederbe ) CYiie-
PUOPHA 80 OOHOC HA HOPEAAKCUPAHA TUepalle8llicKa
ciupaitiezuja Kaj tayuenitu co oujabeitiec u Xbb 6o
citiaouym 3b uau iosexe (eGFR<45 ml/min) kou ce
Ha UHCYAUHCKA itlepaiiuja?

CyrepupaMe BHUMATEJIHH OOWIM fla Ce 3acCHUIN
TIMKEMUCKAaTa KOHTPOJa cO el fa ce Hamasu
HuBoto Ha HbA1C cnopeq mujarpamoT Ha Crnuka
4 BO cute apyru coctojou (1D).

IpenopavyyBamMe MHTEH3UBHO CAMO-MOHUTOPUPAHHE
€aMo Co IIeJ Jia ce n30erHaT XUMOTTNKeMUH Kaj Ma-

IMEHT CO BUCOK PH3HK 3a Xunoriukemuja (2D).

He npenopauyBame cTpUKTHA TIIMKEMHUCKA KOH-
TpoJia HOKOJKY TOA BOAHM KOH TEILKU XUIOIJINKe-
mucku enuzonu (1B).

IIpenopauyBame BHUMATETHA OOUH Jla CE 3aCHIIA
TIIMKEMICKaTa KOHTPOJIa CO 1IeJ fia ce HaMasu Hu-
BoTo Ha HbA1C kora BpegHOCTHTE MY ce >8,5%
(69 mmol/mol) (1C).

Coseiti 3a KAUHUYKA UpaKca

e TexnHaTa Ha XUIOTJIIMKEMUCKUTE €NU30[IH CE
necuHrpa Kako "JecHa" Kora Moxe Jia ce Tpe-
THpa Off CTPAHA Ha CAMHUOT NALUEHTH, U KaKO
"Temka" Kora e moTpebHa acCUCTEHIIN]a;

e Hajsaxnara rpuxa e fa ce n30eruyBaat enu-
30711 HA XUTIOTIINKEMHU]a;

e OsBnacreTe I'u NAUEHTUTE CO YMEPEH U BIUCOK
PpU3WK Off XHIIOTJIMKEMHja fia MpaBaT PEIOBHA
IIPOBEPKM HAa HUBOTO Ha TIYKO3a BO KPBTa CO
MOMOII Ha BaJIUIN3UPAHU alapaTu;

e [lamuenTuTe M cocTojéUTEe CO HU30K, YMEPEH
U BUCOK PHU3MK Of] XUIOIJIMKEMUCKH E€MU30[1
ce HaBEJeHM BO CJIMKa 5.
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- Matfarmin

- SGLT-2 inhibitors

- lepusarn na CY co

SRR e e KpaTKo JIejcTBO - XBb crag 5
- Alpha flucosidase inhibitor
- DPPV inhibitors HJIH Jl.(‘.‘pll'lla'l‘ll HA FacTponapesa
- Incretin mimetics e
70 MeTabOoIHTH - Mncynun
N i - Meglitinides - CY pepuBat €O Joaro

- Murepakuuja na JeKoBn
- Xenaraina HHcy puHeHnHja

AejCTBO €O AKTHBHH
MeTab0JIHTH

Puzuk O] XHIOI'JIH KEMHja

Cn. §. Ilponenka Ha pU3UKOT Of] XUIOTJIMKEMH]ja

I'naBa 2.2. [lann mocrojat moxo0pu aaTepHATHBU
oTk0JIKy HbAlc 3a nponenka Ha INIMKEMICKATAa KOH-
Tpona Kaj nanuentu co nujaderec u Xbb Bo cra-
maym 3b umm noeeke (eGFR<45 ml/min/1.73m%)?

2.2.1. ITpenopauyBame ynorpeda Ha HbA1C kako
pyTHHCKa pedpepeHiia 3a MpoleHKa Ha OJITOTpajHa
IMIMKEMHCcKa KOHTpora kaj nampeHtu co Xbb Bo cra-
myM 3b mm noBeke (eGFR<45 ml/min/1.73m?) (1C).

Coseill 3a KAUHUYKA Hpakca

e  KOHTHHYHMpaHO INTAHUPAHO Ofpe/lyBamke Ha TITy-
KO3a MOKe fla ce 3eMe BO 003Up Kaj MalueHTu
CO BHUCOK-PM3UK Kaj KOM € MOTpeOHa MHOTY
CTpora KOHTpPOJIa Ha TNIHKEMUja.

e Aconmjanujata momery HbA1C m pgonrotpaj-
HaTa KOHTpOJIa Ha TJIMKeMHjaTa MoOXe Jla ce
pa3nukyBa Kaj nanueHTrn co Xbb Bo craguym
36 unmm noseke (e['®P<45mn/MuH), HacpoTH
oHue kou HemMaaT Xbb, u Toa u Bo gBaTa ciy-
yau Kako 3a ancojyTHaTa BPETHOCT Taka u 3a
NajloT Ha acouypaHaTa KpuBa.

e Crnemgaure (pakTOpH ce MOTEHIMjATIHO aCOIMpa-
HU-TIOBP3aHH CO MOMaJja Off OUYeKyBaHaTa Bpef-
HOcT Ha HbA1C:

e  HaMalleHO NPEKMBYBarhe Ha IPBEHUTE KPBHU
KJIeTKH;

e  3roneMeHa (popManyja Ha UPBEHUTE KPBHU KJIET-
ki (ynmorpe6a Ha kene3o, RhuEpo).

e Crepuute (pakTOpH ce MOTECHUMjAIHO ACOLU-
paHU-IIOBP3aHU CO IIOrojieMa Off OueKyBaHaTa
BpenHOcT Ha HbA1C:

e  aKyMyJalyja Ha YPEMUYHU TOKCHHH.

I'nasa 2.3.

e Jlaau e Hexkoja opaaHa iepailuja cyiepuopHa
Hacupouiu Opyza 60 0OHOC HA MOPULAAUTUeTH/
KOMUAUKAUUU/ZAUKEMUCKA KOHIUpOoAailla Kaj
iayuenitiu co oujabeiuec iniuit 2 u Xbb 8o ciua-
ouym 36 uau itosere (el DP<45ma/mun/1.73m%)?

o Kaj tiayueniuu co oujadettiec wiuii 2 uXb b 6o citia-
ouym 36 uau iiosere (el DP<45ma/mun/1.73m%),
0anu e MAKCUMAAHATIA OpaaHa tepaiuja io-
006pa 60 0OOHOC HaA 3AUOYHY8aAHE/000a8aH>e
UHCYAUH 80 TOPAHU citlaouymu?

2.3.1. IlpenopauyBame ynotpeda Ha MET(OPMUH BO
mo3a amanThpaHa cripeMa OyOpeskHaTa (PyHKIHja
Kako TMpBa TepamneBTcKa JIMHUja KOora MpPOMEHHUTe
Ha CTHJIOT Ha >KHMBEEH-C CE HEJIOBOJIHU 3a MOCTHT-
HyBalkh€¢ Ha MOcCaKyBaHWTE BpegHocTd Ha HbAIC
cIiopest BpeTHOCTUTE AafieHn BO ciauka 4 (1B).
2.3.2. IlpenopauyBaMe IOaBAkE Ha JIEK CO HU30K
PU3MK 3a T0jaBa Ha XUTOINIMKeMHja (cnuka S5, 6 u
7) Kako AomaTeH-TONOJHUTENeH JeK (Tabena 7)
Kora nofgoopyBameTo Ha IIIMKEMUCKaTa KOHTPOIIa
e cooniBeTHO (1B).

2.3.3. IlpenopauyBame MPUBPEMEHO UCKIYUyBaHE
Ha MeT(OPMUH Kaj MANMEHTH MIPH: COCTOjOU Ha TIpe-
Teyka (ToCTOoeUKa) AeXuipaTannja, NHBECTUT AN
co ynotpeba Ha KOHTPAcHU CPEACTBA, UM BO CH-
Tyaldy CO 3TOJIEMEH PU3MK 32 aKyTHO OyOpeskHO
omretyBame-ABO (1C).
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=PU3HK OJf Xunornukemuja (sujm Lurypa 5)
=Jloma MOTHBaIHja W OJJHOC HAa NAIHEHTOT
=OnmTo HAMAJIeH )KHBOTEH BCK
=Kappuosackynapua 6onecr

=[IpHcycTBO Ha MHKPOBACKYJIapPHH KOMILTHKAIIHA

KoMmierna anaimia na PHIHKOT:

CIIABOCT na EJHA oj ciiegunre: o

< 69 mmol/mol

He

Tepanuja co HaMalleH XHNOTTTHKEMHCKA PH3HK

Aa

CuaMo HAYHH HA AHHBOT
HITH

< 53 mmol/mol

He

na

Bpemerpaeme Ha jujaberec > 10 rojp }—»‘

< 64 mmol/mol ‘

l HEe ] I

<58 mmol/mol |

Cn. 4. [lmjarpaM Ha MEHAIIPAakE CO ETHU BpefHoCTH Ha HbA1C Kaj manuenTn
co qujaberec u XBB cragmym 30 winn moBeke (e[ ®P<45mi/MuH)

TaGena 7. OpaJ’[HI/I XUINOTITIMKEMUCKH JICKOBU: MCXaHM3aM Ha HejCTBO

Knaca na 1ekosn Mexanu3am Ha 1ejCTBO IIpumepn
HamanyBa xenaranna npofyKiyja Ha TIIKo3a
3rosieMyBa HHCYJIMHCKA CEH3UTUBHOCT
Biguanides 3rosieMyBa HHCYJIMH-3aBUCHA YTHIN3AlKja HA Metformin
[NIMKO3a BO nepugepHu TKUBA
HamanyBa rivko3Ha HHTECTHHAIHA allCopIIyja
CruMynpa HHCYJIMHCKA CEKpelyja off MaHKpeac Acetohexamide, chlorpropamide,
Sulfonylureas I'm 3aTBapa K-ATII kananuTte Ha niaasma glibenclamide, gliclazide, glyburide,
MeMOpaHa Ha B-KJIeTKuTe glimeperide, glipizide, gliquidone
Crumynnpa naHKpeacHa MHCYJIMHCKA CeKpeluja
Meglitinides npeky 3aTBapame Ha K-ATII kananurte Ha mma3zma Nateglinide, repaglinide
MeMOparta Ha Ha [3-KJIeTKuTe
Baokupa aejcTBo Ha -riyKo3ugasa npeky peayKuuja
Alfa glucosidase Ha XUIPOJIN3a Ha KOMIIJIEKCHH caXapuau A -
LS . carbose, miglitol
inhibitors PeBep3ubunna nHXuOUIMja HA TAHKPEATUYHUOT
€H3MM -aMui1a3a
HamanyBa uHCynnHCKa pe3UCTEHTHOCT
Glitazones 3roJsieMyBa Bje3 Ha INIMKO3aTa BO MYCKYJIM 1 MaCHO Pioglitazone

DPP-1V inhibitors

Incretin mimetics

Amylin analogues

SLT-2 inhibitors

TKUBO
HamanyBa xenarasiHa TiIMKO3Ha IPORYKIHja

T'o naxubupa DPP-4, KOj TO MHAKTUBUPA €HJOTCHAOT
UHKPETUH

OBO03MOXKyBa INIMKO3a 3aBHCHA CEKpelja Ha
WHCYJIVH TIPEKY B KIETKATE Ha MAHKPEacoT
Cymnpecuja Ha TIIyKaroH ckpenuja

baBHO xenypnadHo npasHeme

Perynupa HuBo Ha riamko3a BO 3aBHCHOCT OJf BHECOT
Ha XpaHaTa

I'o KoHTpONIUpPa XKEMYNAaYHOTO NPAZHEHE N
MOCTIpaHAKjaHaTa CeKpelyja Ha TIyKaroH
HamanyBa BHeC Ha XpaHa IPEKY 3roJIEMyBamkE Ha
CUTOCT

T'o 6oKkupa HaTpUYMIIyKO3a TPAHCIIOPTHUOT
MIPOTEUH Off HOATUIOT 2, CO IITO Ce 3r0JIEMyBa
peHajHa eJMMMHAIM]ja Ha IIyKo3aTa

Alogliptin, linagliptin, saxagliptin,
sitagliptin, vildagliptin,

Eexenatide, liraglutide, lixisenatide

Pramlinitide

Canagliflozin, dapagliflozin,
empagliflozin
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Sulfonylureas

a-gluc
inhibitors

DPP-IV
inhibitors

Incretin
Mimetics

SGLT-2
inhibitors

Metformin

XBBb -5
HXO
BHHMATeIHO/ce

YeKaaT nogaTonu

Xbb-1 Xbb-2 Xbb -3 Xbb -4 Xbb -5 X1

1.5g-850
Mmr/nen

Chlopropamide

Acetohexamide

Tolazamide
Tolbutamide

100-125
Mmr/nen

iia ce H30ernyBa

250mg, 1-3 naTu/mTHEBHO

Glipizide
Glicazide
Glyburide
Glimepiride
Gliquidone
Repaglinide OrpaHN4YeHH HCKYCTBA
Nateglinide Crapr aa ce
60 H30ernyBa
mr/nen
Acarbose ynorpeoda Ha HajMasa go3a u < 50
Mr
Miglitol OrpaHUYEeHH UCKYCTBA
Pioglitazone
Sitagliptin S50mr/qHeBH | HamManu Ha 25 Mr/IHEBHO
o
Vildagliptin HamMam Ha S0Mr/eqHam THEBHO
Saxagliptin HAMaJIM Ha 2.5Mr/eqHaII THEBHO
Linagliptin
Alogliptin Hamanu Ha 12.5Mr/egHam JHEBHO
Exenatide Smur/enmam o 7ABa | 1a ce N30erHyBa
NATH [IHEBHO
Liraglutide OrpaHN9YeHN HCKYCTBA
Lixisenatide BHUMaTejqHa ynorpeéa npu I'®P 80-50 | mema
MJI/MUH HCKYCTBa
Pramlintide OTrpaHN4YCHH HUCKYCTBA
Dapagliflozin OrpaHN9YeHN HCKYCTBA
Canagliflozin HaAMAaJleHa BHHMATEIIHO Clieemhe _
e(pukacHOCT

Empagliflozin

OrpaHHYeHH HCKYCTBa

Ca. 6. ITpenopauanu go3u npu Xbb
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Biguanides

Sulfonylureas

Meglitinides
a-gluc

inhibitors

DPP-IV
inhibitors

Incretin
Mimetics

SGLT-2
inhibitors

Ilopact
Ha
TejlecHa
TeXKNHA

Bkynen
MOPTAJIMTET

KapaunoBackyinapna
CIIyuKa

Pu3uk ox
XHIOTTHKEMHja

IIpomenn
BO HbAlc

Metformin
Chlopropamide
Acetohexamide

Apanranuja
Ha 1032 npu
HanpeaHaT
CTAUYM Ha
Xbb

ce m30ernyBa
ce n30erHyBa

Tolazamide ce u3berHyBa

Tolbutamide ce u3berHyBa

Glipizide

Glicazide

Glyburide ce m30ernyBa

Glimepiride ce m30erayBa

Gliquidone HE

Repaglinide na

Nateglinide na

Acarbose

Miglitol HEMa
MOJIaTOLN

Sitagliptin

Vildagliptin

Saxagliptin

Linagliptin

Alogliptin

Exenatide ce n3berHyBa

Liraglutide NIOBEPOjaTHO
He

Lixisenatide

Pramlintide HEMa
MOJIaTOLN

Dapagliflozin n30erHI;HEM
a epekT

Canagliflozin n30eruu;
HeMa epeKT

Empagliflozin n30erHu;
HeMa eekT

Cn 7. Bnujanue Ha pa3nuyHy KJIACH HA XAMOTIMKEMUCKH JICKOBH MIPH PA3TMIHU UCXOIN

TeMHO 3e/1eHa 03HaUyBa-KOPUCEH e(hEKT; IPBEHO O3HAUYBa-HETaTUBEH €(DEKT; KOJITO-HEIOCTOCHE Ha
UCIUTYBakka UM HEJTOCTHUT Ha OATOLH; 60ja Ha JIOcOoc-clab HeraTuBeH ehekT; 60ja Ha aKBaMapuHa-
HEYTPaTHO cad MO3UTUBEH e(PeKT; TEMHO CHHO HEJJOCTHUT Ha e(heKT
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Coseiti 3a kauHUYKa dpaxca

e lImaj ro BO IpeiBUf] AaBAKETO Ha MHCTPYKLUN
Ha MAIUEHTUTE MPEKY NpUMeHa Ha KpeuT-KapT
THN Ha (iiaepu 3a Kora NpUBPEMEHO Jia ce Hc-
KJIIYy9I1 MET(OPMHUHOT.

e Cocroj6u KO ce cMeTaaT 3a cjaabu, yMepeHH
WJIM CO BHCOK PHU3HUK 3a I0jaBa Ha XUIIOTJIAKe-
MHja ce ONHUIIIAHU BO CIINKA 5.

e  Pu3uKOT 32 XUMOTIIMKEMH]a Off Pa3IuIHA JIEKOBU
€ TIpuKaxkaH BO ciuka S u 7.

e  Kaj manmentu co aujaberec tun 2 u Xbb Bo cra-
mayMm 36 wmi noBeke (el ®P<45mn/mun/1.73m%)
KOU IprMaaT MeT(OPMIH, OIIIyKaTa jia ce Mpo-
JOJIKU Jla ce mpuma JIeKoT 48 Jaca npej U 1o
aIMUHUCTpalFja Ha KOHTPACHO CPECTBO Tpe-
6a ja ja mpeB3eMe OpPAMHUPAYKUOT JIeKap, Mpu-
Toa n36EeTHYBajKN ja MOXHOCTa Of] MOjaBa Ha
KOHTpAaCT-UHAyIMpaHa Hedponatuja (TUIT U KO-
JUYMHA Ha KOHTPACT, MHTPaBEHCKa Hacmpam
MHTpa-apTepHucKa aruiMKalyja Ha KOHTPACTOT)
1 TIPUCYCTBO Ha APYTrH (KOET3UCTHPAYKH) MOC-
TOeuKH (PaKTOpU KOU MOXKE Jla Ipeilu3BUKaaT
Harjo BIIOIIIyBame Ha OyOpeskHaTa (PyHKIMja
(mexumparanuja, ynorpeba na HCAU]JI, ynoT-
pe6a Ha naxuouropn Ha PAAC) HacmpoTh MOXK-
HHTE IITETH MPU MPEKNHYBakhe Ha JIEKOT (KOou
Tpeba fa ce cMeTaaT 3a MaJli, CO OTJIeN] Ha KpaT-
KHOT TIEpHOJ] Ha HETOBaTa MPAMEHA ).

e  Kaxko peHasHUTE KIMPEHCH Ha PA3IMYHA JIEKOBU
3a HaMaJTyBame Ha ITIMKeMHjaTa ce pasInKyBaar,
popmyranyja Ha HUBHO KOMOMHMpAE BO €IHA
TabjaeTa MOXe Ja AOBefe A0 Ipefo3upame Ha
€JlHa OJf COCTaBHUTE JICJIOBH (KOHCTUTYEHTH) Kaj
nanueHTu co Xbb Bo craguym 36 unu nosexe.

I'naga 3. Temu noBp3aHM co Tepanuja HA KapAHOBac-
KYJIAPHUOT PU3MK Kaj nauuenTn co qujaderec u Xbb
BO CTaguyM 30 WM noseke

I'nmasa 3.1. Kaj mammmentn co mujaderec u Xbb Bo
craguym 36 win noseke (el ®P<45ma/mun/1.73m%)
WM HA I1jau3a 1 cO0 KOPOHAPHA apTepucKa Goecr,
Aaji Tpeda fa ce npedpepupa NepKyTaHa KOPOHAPHA
uarepsenmyja (IIKW), koponapen aprepuckn Gajnac
co rpacgt (KABT') nim Kon3epBaTnBHa Tepanuja?

3.1.1. TIpenopauyBame fla He ce MPECKOKHYBa (Mpo-
MyIITa) KOpoHapHa aHrmorpadwuja co eUHCTBEHA
Hesl fia ce CIpedd MOXKHOCTa Ofi KOHTPacT-NOBP-
3aHOTO OUITETyBalke Ha OyOpexkHaTa pyHKIHU]ja
kaj manenTn co XbBb Bo cragmym 36 nnm moBeke
(e'®P<45mn/MuH), Kaj KOM KOpOHApHATa aHTHO-
rpacuja e unpuiupana (1D).

3.1.2. IlpenopavuyBaMe ONTUMATHUOT MEAUIIMHCKH
TPeTMaH Jla ce cMeTa KakKo MPEeTIOYNTaH TpeTMaH
kaj manuentute co Xbb Bo craguym 30-5 kon umaar

crabunHa KADB, ocBeH ako mocTojaT rojemMu MoBp-
IIMHU Ha MCXEeMMja WU 3HA4ajHU OLITeTyBama Ha
neBa rnaBHa wnn npokeumaitau JTIAJT (1C).

3.1.3. IlpenopauyBame, npumena Ha KABI' kako mnpe-
epabunHa meToma Bo ogHoc Ha [TKU kaj manuen-
TH CO MyJTHCAOBHA WM KoMIuiekcHa (SYNTAX
score>22) KAB, kora ce JoHecyBa OfjiyKa BO OJTHOC
Ha KOpOHapHa peBackyiapu3anuja (1C).

3.1.4. IIpenopauyBame, IpUMEHa Ha UCT TPETMaH
kaj manueHTn co Xbb Bo cragmym 36 nnm moBeke
(e['®P<45Mn/MUH) KON IMAaT aKyTeH KOPOHApPEH
WHIUICHT ¥ Kaj nanuentn co Xbb Bo craguym 36
n ioBeke (el ®P<45mn/MuH) Kor Hemaar aujaderec
WJIW Kaj TalueHTn co nujabetec konm HemaaT Xbb
craguyMm 36 uinu noBucok (el dP<45mn/mun) (1D).

Coeeill 3a KauHUYKA Hpakca

3a manuenTu co ctabmina KAB,

e  OnNTUMaNTHUOT MEUIMHCKYN TPETMaH € HajIpu-
¢atnus, npeepupad TpeTMaH.

e Kora nocrojar rosieMu NOBPILIMHE HA UCXEMUja
WM MHUKAIY 32 CUTHU(PUKAHTHY JIeBa TJIaBHA
nm npokeumanuu JIAJL omreryBamba, KABT'
e npedepupaH TpeTMaH.

3a manmeHnTn Kaj kou ce npucytan CT-eneBanmja

muokappeH uagapkt (CTEMUW), Hajnpso ce npeno-

pauysa I1IKHW npep ¢pubpunonn3a JOKOJKY HcTaTa

MOXKe Jla ce U3BEJIeHa BO NMpENopavyaHuTe BPEMEH-

CKH JTUMUTH.

3a nampmenty Kaj co Hoi-CTEMU (HCTEMUW) KABI'

pe3yaTupa co mogo6pu ucxoau (BO OTHOC HA CMPT-

Hoct, MACE) Bo oniHoc Ha TTKU kajie ce jaByBaaT

Jie3uM Ha IVIABHOTO BAcKyJIAapHO cTeOJIO U /UK Hall-

pefHaTa MylITHCafloBHA OOJIECT.

$apMaKoNOMIKNOT TpPeTMaH, BKJIY4yBajKu aHTHU-

TpOMOOTHYHA Tepanuja, IMa MECTO BO OfipeyBa-

e Ha JI03UTEe Ha JICKOBUTE afjallTUPAHU CIIOpEeN

OyOpexkHaTa (pyHKIIH]a.

I'masa 3.2. Kaj manmentn co qujaderec u Xbb Bo
craguym 36 wm noseke (eT®P<45mn/vnn/1.73m%) wm
HA IUjajn3a v co KapAujajHa HHANKanuja (cpuesa
€1ad0CT, HCXEeMHYHA CpLeBa 00JIeCT, XUNepPTeH3nja)
faly Tpeda Ja ce NPenuuIyBaaT HHXUOMTOPH HA
PAAC kako kapauoBacKyJiapHa npeBeHuuja?

3.2.1. IlpenopauyBame marmenTH co pujadberec 1 Xbb
BO craguyM 30 wm noseke (eI ®P<45mn/vun/1.73m°
WA KOW ce Ha [AMjajin3a) U CO KapjujalHa NHANKA-
nuja (cpuesa crabocT, ICXeMUYHA cpreBa 60IecT)
pa ce Tperupaat co AKE-u Bo MakcumanHo Toune-
panatau 1031 (1B).

3.2.2. Ilpepnarame geka HeMa JOBOJHO [OKa3W KOU
Ou ompaBfaje NpUMeHa Ha aHTMOTEH3WH-PELENTOp
omokatop (APB) kaj manpenT co nujabetec u Xbb
BO craguyM 36 unu noseke (eI ®P<45mi/mun/1.73m>
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WY KOM Ce Ha JIjain3a) ¥ cO Kap/ujajHa HHINKAIU-
ja (cpueBa crmabocT, ICXeMHYHA cpIieBa 6oecT), u
Kou uMaat HenopHocauBocT Ha AKE-u (2B).

3.2.3. IIpenopauyBame fia He ce KOMOMHUPAAT Pa3Iuy-
HM KJIacH Ha peHUH-aHrnoTeH3nH-0nokaropu (AKE-
u, APB wnu qupekTHU peHuH-uHxuouTopn) (1A).

Coseiti 3a kauHUYKa dpaxca

Hewma poBonHo gokasu panu ynorpebata Ha PAAC
WHXUOUTOPUTE TpeOa UK He Tpebda fa ce CTONupa
kaj manumenTn co Xbb koja nporpenupa kon Xbb
craguyM 5. 3a ucknydysame Ha PAAC unxuburop,
CO LEJ la C€ OUIOXKHM MoTpedaTa of 3all0YHyBamkE
co OyOpexXHO 3aMecTHTelHa Tepamnuja, Ou
Tpebalo f1a ce JUCKYTHpa cO MalUEHTOT.

I'maBa 3.3. Kaj mammentn co mujaderec u Xbb Bo
craguym 36 wm noseke (eF ®P<45m/mun/1.73w%) wm

HAa IMjan3a, AT Tpeda Ja ce MpenuIyBaaT oeTa 6J10-
KaTOPH 32 1A ce IPeBeHNpa HeHajiejHa cpueBa cMpT?

3.3.1. Ilpepmarame 3amovHyBamke CO CEJIEKTHBEH OeTa-
6JI0KaTOp Kako IMpuMapHa NpeBeHIIrja Kaj NalueHTH
co nujaberec u Xbb Bo craguym 36 unu noseke, u
[a ce MPOAOJIKU CO NMPUMEHA AOKOJKY MCTHOT Ce
Tosepupa (2C).

3.3.2. [Ipegnarame, npyuMeHa Ha JUNOUIHU OBEKE
OTKOJIKY Ha XuApoWIHN OeTa-0JI0KaTOpH Kaj ma-
nueHTn co nmujaberec u Xbb Bo craguym 36 win
noseke (e['®P<45mn/mun) (2C).

I'naa 3.4. Kaj nanmentu co mujaderec u Xbb Bo
cramuym 36 wm noseke (eF®P<45vn/mun/1.73m?),
WIN Ha qUjanu3a, JaaM Tpeda 1a HeuMe KOH IOHMC-
KH BPeTHOCTH HA KPBHHOT NPUTHCOK BO OJHOC HA
ommTara nomyJianuja?

3.4.1. IIpepnarame fa He ce MOCTaByBaaT MOHNUCKH
HEJTHA BPEIHOCTH 332 KPBHUOT MPUTHCOK Kaj MaIeH-
T co aujadetrec 1 XBb Bo cTaguym 36 unu noseke
(eT ®P<45mn/Mun/1.73M%), BO OHOC Ha OMNIITATa
nonynaruja (2C).

3.4.2. Ilpennarame kaj nanuenTtu co aujadberec u Xbb
BO crauyM 36 win noseke (el ®P<45mn/mun/1.73m7),
KOW HeMaaT NpOTeNHypHja, fia ce ynoTpeOyBaaT cuTe
aAHTH-XUIIEPTEH3MBHY JIEKOBHU NoieAHakBo (2C).

Coseiti 3a kauHUYKa dpaxca

e  KpBHHOT IPUTHUCOK Tpeda BHUMATENIHO Ja ce
KOHTPOJIPA IO IOCTUTHYBaH-€ Ha LIEJTHU Bpefl-
Hoctu >140 mmXr 3a CKII, nputoa MOHUTOPH-
pajku ja TonmepabuiaHOCTa W W30ETHYyBajKu T'H
criopenHuTe e(PeKTH.

e [lammenTu co nujabetec m Xbb BO cragmym 36
WJIN TTIOBEeKe, MOXKe Jla cTpafaaT Off ayTOHOMHA
aucyHKIMja 3apajid IMITO ce MOCKIIOHU 32 KOM-

IUIMKALK acOUMpaHyu CO T0jaBa Ha Harjia Xu-
MOTEH3Mja.

e JlujacToJieH KpBEH MPUTHUCOK KOj € IPEeMHOTY
HU30K MOXeE J1a ja JoBefieé BO OMacCHOCT KOpO-
HapHaTa nepgysnja (KpBocHaOyBame).

I'nasa 3.5. Kaj mammenTn co nujaderec u Xbb Bo
craguym 36 wm noseke (eT®P<45mn/mun/1.73m%),
WM HA Mjajin3a, lajlu Tpeda a ce Npenuiysa Te-
panmja 3a HaAMalyBame€ Ha JIMNUANTE KAKO NpH-
MapHa npeBeHnuja?

3.5.1. IlpenopauyBame ynoTpeda Ha CTATHHU Kaj Ma-
nrenTH co nujabetec u XBB Bo craguym 36 u 4 (1B).
3.5.2. Ilpepmmarame ymorpe6a Ha CTATHHU Kaj MaIeH-
i co nujaberec u XBb Bo craguym 5 (2C).

3.5.3. [IpenopauyBame fia He ce yIOTpeOyBaaT CTaTHHA
Kaj naruenTu co aujaderec u XBb Bo cramuym ST1 (1A).
3.5.4. He mocrown onito npudateH cTaB Off CTpaHa Ha
paboTHaTa rpynara 3a Hpernopaky BO OHOC Al Tpe-
6a nnm He Tpeba J1a ce MpeKuHe co ynorpeda Ha CTaTH-
HU Kaj naipenTn co qujadberec u Xbb Bo craguym S]1.
3.4.5. Ilpenmarame ¢pmbpatnTe fla TM 3aMeHAT CTaTH-
HUTE Kaj manyeHTy co aujaderec u XbBb Bo cramym 36,
KOM TIOKasKyBaaT HeToJIepaHIyja KOH cTaTiHu (2B).

Coseitl 3a KAUHUYKA UpaKca

e  Jlo3uTe Ha JIEKOBUTE KOU T' HAMAITyBaaT JIUIHIN-
Te BO KPBTa (aHTH-TUMUEMHUIIN) Tpeba ia ce afiar-
THpaaT criopeyi OyopeskHarta yHKiuja (Tadena 8).

e Jlo3uTe masienu Bo Tabena 8 Tpeba fja ce cMme-
Taar (na ce mpugaraT Kako) 3a MaKCUMAaJIHU
mo3u kaj manuenTn co Xbb, mopann Toa mos-
TOpPYBaHUTE Mepema, OfpeayBarma Ha BpeTHOC-
TUTE Ha JUNUANTE HEMaaT IUjarHOCTUYKa UITN
TeparneBTCKa BPETHOCT.

e 3a nanuentu co Xbb Bo crapuymS unu Xbb
BO cTajiuyM S]1, n3060poT WM MOTHBalMjaTa Ha
MalMEeHTOT Aa 3eMa IPYT JIeK co mpugakame Ha
HETOBHUTE CIIOPEHN e(PEKTU WM HAMaJICHHOT
ouekyBaH GeHeduT (Kopucr) Tpeba fa € BO
OCHOBA Ha BOJICHETO HA MALEHTUTE.

TaGena 8. Ilpenopauanu 03U Ha CTATHHU Kaj MAlUEHTH
co XBBb craguym 36 unm noseke (eI'®P<45 ma/Mun).
Aoaitiitiupan 00 Tonelli and Wanner Ann Intern Med 2014;
160: 182.

MakcuMaJIHu K031 nNpu
Crarunn A p

el ®P<45mn/mun
Lovastatin Hewma nmogaTonn
Fluvostatin 80 Mr
Atorvastatin 20 mr
Rosuvastatin 10 mr
Simvastatin/ezetimibe 20/10 mr
Pravastatin 40 Mr
Simvastatin 40 mr
Pitavastatin 2Mr
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I'masa 3.6.

o Kaj ilayuenitu co oujabeitiec u XBb 60 citiaduym
36 uau iiosexe (eI DP<45ma/mun/1.73m°), Oaau
iipeba Oa Hpelopavysame UHIIEPBEHUUL HACO-
YeHU KOH 320/eMeHd UOUPOULYB8aA4Ka Ha eHep-
2uja u usuyxa axkiiueHociu?

o Kaj ilayuenitiu co oujabeitiec u XBb 60 citiaduym
36 uau itosexe (el DP<45ma/mun/1.73m°), Oaau
iipeba Oa HpeiiopadyBaMe WHTEPBEHIINHA HACO-
YeHM KOH peflyliipamke Ha €eHepreTCKUOT BHOC?

3.6.1. IIpennarame kaj nammenTu co gujaderec u Xbb

BO crajiuyM 36 unu noseke (e[ ®P<45mi/mMun)/ npu-

MEHa Ha JloflaTHHU (pM3WIKU BeXOW HajMalKy TpHU

[aTH 110 MOJOBHHA A0 1 Yyac/HemesHo co 1e [a ce

HaMajy MacHOTO TKHUBO M Jla ce TIOf00pH KBaJIHUTE-

TOT Ha KuBOT (QoL) (2D).

3.6.2. [IpenyaramMe ieka He MOCTOU JOKa3 3a IITe-

Ta Off NPOMOBHpahe HA MHAYBUAYAIU3UPAH PEKUM

Ha 3royieMeHa u3nyka akTuBHOCT (2C).

3.6.3. [IpenopauyBame cynepBu3uja Ofi CTpaHa Ha iu-

jabeTosIor 3a fa ce ocurypame jieka uMa camo ryou-

TOK Ha MacHO TKMBO a MaJHyTpHULjaTa € u30eryHara,

KOra ce 3ajiaraMe 3a TyOUTOK Ha TeJiecHa TeXKMHA Kaj

MaIUeHTH co jadeT u co mpekyMepHa Texkuna (1C).

I'naBa 3.7. Kaj nanmentn co nujaderec u Xbb Bo

cramuym 36 wm noseke (el ®P<45ma/mun/1.73wm%),

[anm Tpeda ia ce mMpenopavyyBa aHTHTPOMOOTHYHA,

HE3aBHCHO Off KAPAHOBACKYJIAPHUOT PU3UK?

3.7.1. IlpeniopauyBame fia He ce IPUMEHYBaat TJIU-
konporenHcku IIb/llla MHXUOUTOPU KakKo CTaHAAp-
[IHa Teparnuja co 1l a ce HaMaJii CMPTHOCTA, TIoja-
BaTa Ha MUOKapjeH WH(AapKT, Wi norpedata of
KOpOHapHa peBacKyjapu3aluja Kaj MalueHTH Co
mmjabetec u XBb Bo cragmym 36 wmnm moBeke

(eT'®P<45mi/MuH) W aKyTHU KOPOHAPHU CHHJPOMHA
(AKC) unm moKoJKy NOCTOM BHCOK PHU3UK Of] KO-
poHapHa apTepucka nHTepBeHimja (1B).

3.7.2. Ilpennarame fa He ce ynoTpeOysa thienopy-
ridine uim ticagrelor Kako CTaHapAHA Tepanuja co
LeJT Ia ce HaMalli CMPTHOCTA, 10jaBaTa Ha MUOKap-
fieH uHQapKT, win norpedaTta of KOpOHapHa peBac-
KyJlapu3anyja Kaj manueHTu co nmjabetec u Xbb
BO craguym 30 mim noeke (el'®P<45mn/muH) n
akyTHu KopoHapuu cuagpomu (AKC) wmm goKonky
MIOCTOM BUCOK PHU3HUK Off KOPOHApHA apTepHcKa WH-
TEepBEHLMja, OCBEH aKO HEe INOCTOH JONOJIHUTENIECH
pusuk patop 3a KpBapeme (2B).

3.7.3. IIpenopauyBame MpUMEHa Ha acAPUH KAaKO ce-
KYHJJapHa IPEBEHIINja, OCBEH aKO MOCTOW KOHTPAWH-
IUKaIyja, CroopegHd e(eKTH WIM WHTOJCPaHIMja
(1C).

3.7.4. Tlpepnarame npuMeHa Ha acllUPUH KaKo Ipumap-
Ha MpeBeHIja caMo Kaj MaleHTH KoM HeMaaT JIOO-
HUTEJTHN PU3UK (hakTOpH 32 OOMITHO KpBapeme (2C).

Coseill 3a KAUHUYKA Hpakca
IIpepnarame yrorpeda Ha KJIOMIOTPES KaKO alTepHa-
THBAa Ha aCIMPWH Kaj MAIMeHTH CO jacHa MHTOJIEpaH-

I[Mja WM KOHTPANHAVKAIMY 32 IPMEHA Ha aCIAPHH.
Kongaukiu na unitiepecu. He e feknapupa.
Jureparypa

Bilo H, Coentrao L, Couchoud C, et al. Clinical practice guideline on
management of patients with diabetes and chronic kidney

disease stage 3b or higher (¢GFR <45 mL/min). Nephrol Dial
Transplant. 2015; 30 Suppl 2:1i1-142.



YIIATCTBO 3A ITIPNJABA HA TPY 1 O COPABOTHUIIUTE HA MMII

"Maxkenonckn menuiuHckH npersen” (MMII) e crpyuyHo crnmcanme Ha MaKeOHCKOTO JIEKapcKO
APYILITBO, IPBEHCTBEHO HAMEHETO HA JIEKAPUTE OJf OIIITA MPAKTUKA, CIIELUJATTUCTUTE Of] OfICTHUTE
MEMIMHCKY JUCHUIUIMHA ¥ UCTPaKyBayuTe BO 00J1acTa Ha 0a3WYHUTE MEJUIMHCKA U JPYTH CPOJHH
HayKU.

CrnucanueTo ru uMa cjiejJHuBe pyOpUKH U KaTeTOpUH Ha TPYJOBU:

N3BopHu TpyaoBU

CoomuryBama 3a KIMHHYKH 1 J1A00PaTOPHCKH HCKYCTBA

IIpnka3n na cxy4yau

Opn npakTHKa 32 NpakTHKA

Enykarusan cratnn

Bapuae (mucma ox penakuujara, OINIITECTBEHA XPOHHMKA, NPUKAa3d HAa KHWUIH, W3BEIITAW O
KOHTPEeCH, CAMIIO3UYMH U IPYTH CTPYYHH COOMpH, pyOpukara ,,Bo cekaBame,, 11 ip).

SV AW R

W3BopHuTEe TpynoBu mMaaT Oeje3W Ha HAyYHU TPYIOBH, OiEKA TPYAOBUTE KaTEerOpU3UPAHU BO
pyopukuTe 2-5 umMaat 6eyie3u Ha CTPYYHU TPYOBH.

Bo MMII ce o6jaByBaat TpynoBu Ha wieHoBuTe Ha MJIJ] mnm Ha 4YJIeHOBM HA JPYrU CTPYUYHU
3ApYy:KeHnja. ABTOPUTE C€ OArOBOPHM 3a MOYMTYBAHETO Ha €THMUKUTE Haueja MpH MEIULIUHCKUTE
UCTpaxKyBama, a M3HECEHUTE CTaBOBU, U3BEICHM O]l aHAJu3aTa Ha CONCTBEHHUTE pe3yJiTaTd, HE ce
HY>KHO U cTaBOBM Ha Pepgakuujata na MMII.

Pepakimjata ru ucnpaka pakoNUCHTE HAa CTPY4YHa pelieH3Wja; pereH3eHToT (ute) u Penakuumjara ja
ompefenyBaaT AeUHUTUBHATA KaTeropusalyja Ha PaKONUCOT KOj € mpudaTeH 3a NeyaTere.
Pepaknujara ro 3agpxKyBa IpaBOTO PaKOMKUCUTE [1a TU NI€YaTU CIIOPEN, PELEH3UPAHUOT IIPUOPUTET.
YmnarcrBoto 3a copaboTHunute Ha MMII e Bo corjacHoct co BaHkyBepckuTe mnpaBuia 3a
n3eHa4YeHn Oapama 32 paKOIUCUTE KOHU ce MpaKaaT 10 OMOMEIUIUHCKUATE CIIUCaHMja.

1. TEKCT HA PAKOIIUCOT
CuTe pakommcH ce UcrpakaaT BO eJeKTPOHCKa (popMa Ha eJeKTpOHCcKaTa azipeca (e-mamn) Ha MITJT-

MMII, co gBOEH mpoped U HajMHOTY 28 peloBHM Ha cTpaHuua. TpymaoT ce MOfHecyBa HAa AHTJIMCKU
ja3uk JatuH4eH oHT Times New Roman romemumna 12 u ancTpakT Ha MaKelOHCKH ja3uk. JleBo,
rope u jony tpeba fa ce ocTaBH ClI00OHA MapruHa Off HajMankKy 3 cM, a iecHo of 2,5 cM.. Pegauor
Opoj Ha CTpaHUIUTE ce MUIYBa BO JECHUOT TOPEH aroJl.

Pakonucor Ha TpypoT Tpeba fa € NpUApPY>KEH CO MUCMO Ha NMPBUOT aBTOp, CO U3jaBa JeKa UCTHOT
TEKCT He € BeKe o0jaBeH WM MOoJHeceH/npudaTeH 3a NeyaTewe BO APYro CHUCAHUE MU CTPYYHA
nyOauKanuja U co IMOTBpJia ieKa PaKOMUCOT € MperjefjaH U OfloOpeH Off CUTe KOaBTOPHU, OJHOCHO CO
IpUAPY>XKHA AeKJIapalnyja 3a eBeHTyaleH KOH(MIINKT Ha HHTEPECH CO HEKO] Off aBTOPHTE.

HacnoBuara crpana Tpe6a Jla ©Ma: HACJIOB Ha MaKeIOHCKHM WM aHTIIMCKU, MU W Tpe3MMUIba Ha
aBTOpUTE, KAKO M WHCTUTYIUUTE HA KOM WM TpuUMaraaT, UIMHIaTa HA aBTOPUTE M HACIOBOT Ha
yCTaHOBaTa ce MOBP3yBaaT CO aparcKu OPOjKH; aBTOP 3a KOPECIOHJEIHja CO CUTEe eTanu (Tell. e-
Mami1); KaTeropuja Ha TPYAOT; KPaTOK HACIOB (70 65 KapaKTepu 3aefHO CO MPA3HUOT MPOCTOP);
Kako W MH(OpMaIHja 3a TPUOHECOT 3a TPYAOT HAa CeKOoj KoaBTOp (Wjieja, nu3ajH, coOMpame Ha
MOJIaTOIM, CTATUCTUCTUYKA 00pabOTKa, MUAIITYBakbe Ha TPYAOT).

HacnoBoT Tpe6Ga KOHIUM3HO Jja ja u3pasu cofgpkuHaTa Ha TpyaoT. Ce nmpenopadysa ja ce n30eruyBa
ynotpeba Ha KpaTEeHKH BO HACIOBOT.



M3BopHATE TPYAOBH U COONMIITYBAKATA 'O UMAAT CIEAHUOB (popMalleH peflocie]]: HacJOBHA CTpaHa,
M3BaJIOK Ha MAaKEIOHCKY ja3uK (BOBEMI, METOM, PE3yITaTH, 3aKIYIO0K) CO KIyUYHH 300POBH, N3BAIOK
Ha MaKeJOHCKM ja3WK CO KIIyUYHU 300pOBH, BOBEJ, MAaTepHujall U METOMM, PE3yJTaTH, JUCKYyCHja U
3aKJy4OIH, JJUTepaTypa M npuio3u (Tabenu, rpaduy U CINKN) W JETSHIU 3a IPUIO3UTE BO efleH

dajn.

IIpnka3ute Ha caywam Tpeba Ja cOApKAT BOBEJ, J€TAJEH IpUKa3 Ha CJIydajoT, AUCKycuja co
3aKJIY4YOK U JIUTEpaTypa co NpUIO3u.

M3BagoKoT Ha MaKeJOHCKH ja3HukK Tpeba fa coipku HajMHory 250 300poBH u J1a Oujie CTpYKTypUpaH
CO cUTe OWTHM YMHUTEIN M3HECEH! BO TPYAOT: BOBEJ CO LENTa Ha TPYAOT, METOAOT, pe3yaTaTh (co
HYMEpPUIKH TOJIATOIM) M 3aKIyJOlu. 3aeHO CO U3BaJOKOT, Tpeba a ce AocTaBaT M 10 5 KIYYHH,
WHJIEKCHU 300pOBH.

M3BafoKoT Ha aHIJIMCKN ja3WK MOpa Jla € CO COJIp>KMHA UJCHTHYHA CO COAp>KMHATa Ha U3BAJIOKOT Ha
MakeqoHCKM ja3uk. Kiyunure 300poBum Tpeba jga ce BO corjacHocT co MeSH (Medical Sibject
Headings) nucraTta Ha Index Medicus.

Bogenor TpebGa fa mpeTcraByBa KpaTOK M jaceH NPHKA3 Ha MCOUTYBAHMOT MPOOJIEM M LEIUTE HA
HCTPaXXyBambETO, CO HABElyBambe HA €TUYKMOT KOMUTET OTHOCHO MHCTHUTYIHMjaTa KOja ro Ofo0puiIa
UCTIUTYBawkeTO (KJIMHUYKA CTyAWja Koja ce paboTu crmopej NPUHIMONTE Ha XeJICHHIIKaTa
fleKJIapanyja 3a NaeHTuTe 1 HUBHUTE MpaBa).

MeTtoauTte Tpeba a OMAAT TOYHO Ha3HAUYEHHM, 32 J1a CE OBO3MOXKH NOBTOPYBakhe HAa MPUKaXKaHOTO
ncrpaxysame. OcoOEHO € BaXHO [a ce MpenusupaaT KPUTEPUYMHUTE 3a cejeKknuja Ha
OIICEpBUpPAHUTE Cliydau, BOBEJJCHUTEC MOIII/ICI)I/IK&III/II/I Ha BeKe TMO3HaTHUTE METOJU, KaKO u
upeHTU(UKalKja Ha YNOTpeOEHUTE JIEKOBH CIOPEA TeHEpUYHOTO WME, AO3UTEe M HAYMHOT Ha
aMUHUCTpaIHja.

Pe3syaraTure Tpeba fa ce mpuKaxaT jacHO, 1O JIOTHYEeH pepocien. Pesynrature ce m3HecyBaaT BO
craggapauuTe CU epmunnu. Bo TekcToT Tpeba ja ce Ha3HAuu ONTHMAIHOTO MECTO Kajie Ke ce
BMETHAT TabennuTe U WIYCTpalMNTE, 3a 1a ce n30erHe HeMmoTpeOHOTO MOBTOPYBalkE Ha M3HECEHUTE
MoflaToly. 3HayajHOCTa Ha pe3yiaTaTuTe Tpeba jja ce 00paboTu CTAaTUCTUYKH, CO JIeTaleH ONKC Ha
yIOTpeOeHUTE CTATUCTUYKU METOMIM Ha KPajoT HA AETOT MeiloOuU.

Juckycnjara TpebGa fa ' UCTaKHE MMIUIMKAIMUTE Off AOOUEHUTE pe3yJiTaTH, CIOPEJEeHU CO
IIOCTOjHUTE CO3HAHUja 32 UCIIUTYBAaHUOT MPOOIEM.

3akny4yomute Tpeba ga He Oupat nogonru oy 150 300poBu.
2. [IPH/IO3H

Kaxko npunor-gokymeHTanuja Ha TpyAOBUTE NMPEAJIOXKEHN 3a NTeYaTEHhE, MOXE Jla ce focTaBaat 10 5
npuiiora (Tabenu, (YUrypu,/CIMKY - UIYCTPAIHH).

Tabenaure ce JocTaByBaaT Ha KpajoT HA TPYAOT BO UCcTHOT paji. Cekoja Tabena Tpeba a uMa CBOj
HACJIOB | pefieH Opoj KOj ja TIOBp3yBa cO TEKCTOT. XOPU3OHTATHN U BEPTUKATHY JIMHAU Ha TabesaTa
He ce I03BOJICHM; O3HAKUTE Ha KOJIOHUTe BO TabenaTa ce MUIIyBaaT CKPAaTEHO WUJIM CO cuMOOJ, a
HUBHOTO 00jacHyBame ce MUIIYBa Ha JHOTO Ha TabesaTa, BO BUJ| Ha JIETeH .

Naycrpanuure ce focraByBaaT co peficH Opoj Kako ClIMKa BO IPHO-0esa TEXHUKa, a CeKOja CiIuKa
Tpeba /1a e MpUAPYKEeHa co JiereH/a (OImC).



Muxkpodororpaduure Moxe Jja COApKAT NOCEOHN O3HAKU BO BUJl HA CTpesiku uinu cumbonu. [Tokpaj
OTIMCOT Ha CIMKAaTa, MOpa fia ce HaBeJe U 3roJIeMYBameTO M BUIOT Ha O0EHETO Ha MpenapaTor (ako
TOa BeKe He € HAlpaBeHO BO CeKIMjaTa Maillepujan u meimioou).

Cute o3Hakum Ha ororpacuure mMopa ja OujaT JOBOJHO TOJEMH, 32 Ja MOXKE jacHO Ja ce
pacno3HaaT M IO CMallyBakeTO BO NEYaTHUIATA, NPU HUBHOTO BKJIYYyBalke BO Ile4aTEHATa
CTPaHMIA HAa CIMCAHUETO.

3. JINTEPATYPA

LnTupanara nurepaTypa ce NUIIyBa HAa KPajoT Ha TPYAOT O 3aKIYYOLUTE, CO PEAHU OPOEBHU CIIOPEN
penocaeqoT Ha N0jaByBalkbeTO HA IIUTATOT HAa TEKCTOT Ha TPYAOT CTaBEHM BO CPEIHM 3arpaju u Oe3
poCTOp Mefy HUB (aKO ce MOCeIoBaTeTHHA Tpeda Jia ce TIOBp3aHu CO MPTUYKA, Ha 1p. [3-6]).
JIurepaTypara ce HUTHpa Ha CIETHUOB HAUMH (KpaTeHKUTE 3a HACIIOBUTE Ha CMHcaHWjaTa Tpeba fa
ce cnopen aucrara npucarenn vo Index Medicus):

a) ciuaiduja 6o cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO TH MMa JI0 4 WIIM MOMAJIKy; aKO T IMa
nmoBeKe of 4 ce HaBeJyBaaT NMPBUTE 3 aBTOPH | ce nofana: u cop.) Neglia JP Meadows AT, Robison LL
et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.
0) 3aeOHu4Ku asop

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

B) 0e3 asuuop - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984;1:1217-8).

r) llo2nagje 60 KHUzZa uau monozpaduja

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

[IpBuTe oTneyaTonM Ha TPYJOBUTE UM ce MpakaaT Ha aBTOPUTE 3a KOPEKIMja: aBTOPUTE CE JOIKHU
KOPUTHUPAHUOT OTTEYaTOK Jia U To BpaTaT Ha Pemakiujara na MMII Bo poxk of 2 fieHa.

Apnpecara na Pegakuujara
Hame I'pyes 6p. 3
I'papcku sup 610k 11,

1000 Ckormje,

Ten.: ++ 389 02 3162 577

Enexkrponcka anpeca (E-mann): mld@unet.com.mk

N3BectyBame 3a unenosure Ha MJLT

CuTe wWITO cakaaT u HaTtamy Aa ro gobumBaaT cnucaHueTo Tpeba Aa ja MMaaT ynnaTteHo
yneHapuHaTta 3a 2014 roguHa Bo BucuHa opf 600 aeHapu u 3a Toa Aga ja uHdopmupaart
CTpy4HaTa cnyx6a Ha MakegOHCKO neKkapcko ApyLTBO, MUCMEHO UNU Npeky TenedoH.

HdeTtanHu uHdopmaumm moxeTte Aa noo6uete Ha TenedgoHoT Ha ApywTBoTo 02 3 162 557.

HN3BectyBame 3a penensenrute 3a MMII

Bo cknapg co npaBunHukot Ha YKUM peueH3eHTUTe LITO HaBpPeMEHO U OAFOBOPHO Ke ja
ogpaboTtaTt peueH3ujata Ke gobujatr 0.4 6ogma Koum ce cobupaaT 3a yHanpegyBake BO
akageMmckuTte 3Bawa. boaoBute Mmoxart ga ce gobujaT M petporpagHo npeky nobapyBame
Bo MJ1[ — 3162 557.





