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N3BAAOK

Cnabocta M OTKaxXyBameTO Ha MOBeKe opraHu u
cuctemn (MOC®) ce cnydyBaart YeCTO BO eHNLMTE
3a MHTEH3MBHAa Hera v npeTcraByBaarT rfiaBHa npuun-
Ha 3a cMpT. Bo naToreHesaTa Ha OBOj CMHAPOM y4ec-
TByBaaT MoBeKe (hakTopu: cucTemckaTa UHdIama-
umja npuymMHeTa of aKkTuBauuvja Ha UMyHOUHpama-
TOPHWN K/IETKU CO €eKCLECMBHO Oc/i06oayBare Ha
Meaunjatopu, XMNoBosieMujata, eHA0TE/THOTO BAacCKy-
NlapHO owWTeTyBake U MNCXeMujata Koja uHOyuupa
olwiTeTyBaHe Ha LIPEBHUOT enuTes criefieHa co npe-
KWH Ha MHTeCcTuUHasHaTa 6apuepa.

Kako uen Ha Tpy4oT ce NocTaBeHU: aHa/In3vpare Ha
Bapunjabnute BO penauyuja co MOC® n ogpenyBame
Ha Kopenauuwjata Mefy cflabocTa N OTKaXyBaH,eTO
Ha rnoBeKe OpraHu U CUCTEMWU CO UCXOAOT Of, aKyT-
HaTa 6yb6pexHa nHcyduumneHumja (ABN).

KOpUCTeH e KIMHWYKN MaTepujasl Ha MauueHTn co
ABW BO netroguileH nepuog of KnuHukata 3a Hedp-
ponornja. Ctyavjata e peTpOCneKTNBHA, KITIMHUYKO-
enuaemMmnosnoLllka, Kage WTo ce aHanusnpaHn 115 na-
LMEHTMU.

AHanu3zaTta nokaxa geka 30.4% opf nauneHTuTe nmMa-
at natosowkn MOC®. Criopeq myntunsara perpe-
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ABSTRACT

Multiple organ system failure (MOSF) is a frequent
occurrence and the most important cause of death in
the intensive care unit. In the pathogenesis of MOSF
syndrome many factors participate: systemic inflam-
mation caused by activation of immunoinflammatory
cells with excessive release of mediators, hypov-
olemia, vascular endothelial damage, and ischaemic-
induced gut mucosal injury with subsequent disrup-
tion of intestinal barrier function.

The aim of this study is to analyze variables in rela-
tion with MOSF, and to determine correlation
between multiple organ system failure and outcome
of the acute renal failure (ARF).

The clinical material of patients affected by ARF hos-
pitalized in the Department of Nephrology, in the five-
year period was used in this study. The study is ret-
rospective, clinic-epidemiological, with 115 analyzed
patients.

Data analysis showed that 30.4% of patients had
MOSF (MOSF score3 5). Multiple linear regression
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CHOHa aHa/In3a, He3aBUCHW (pakTopu acoumpaHn co
nosmcok MOC® ce: 6akTepuemujaTta, MHGeKuujaTa
Ha paHa, KOma npu npuem u 6pojoT Ha TpaHcdy3uun
Ha KPBHW KOMMOHEHTW. YTBPAEHa € BUCOKO MNOo3u-
TBHa Kopenaynja mery MOC® n moptanunteToT (p =
0.93; n < 0.001). MOC®-mopTasniTeTOT € 65% U1 npeT-
CTaByBa efHa Of, rnasHUTE MPUYNHN 38 CMPTEH UC-
Xo4 Kaj naymeHTnTe co ABW. MonoT n Bo3pacta Ha
nauMeHTUTe He ce acoumpaHu co MOC®. VHekuym-
uUTe ce cpekaBaaT Kaj 49.5% oa nayueHTuTe, CO Haj-
roneMa 3acTaneHOCT Ha YpUHapHUTE WHMEKLUN.
Cenca nmaat 17.4% op naymeHTtnTe co ABIW. Maynen-
™ Kou umaatr MOC® Hapg 7 vmaaT CUTHUPUKAHTHO
rnorosiema notpeba o4 aHTUOBMOTUUM U TpaHCHy3nn
Ha KpBHW KOMMoHeHTM (n < 0.005). HawwTte pe3yn-
TaTu MOXaT Aa ce MCKopucTaT BO MNJ1iaHMpaweTo 3a
npeBeHUVja N AUMUTUPaHE Ha eBoJlyumjata Ha
MOC®, 3a ga ce nogo6pn NpexmByBaH-eTO Kaj nayu-
eHTuTe co AbI.

MHaekcHU 360poBU: akyTHa 6ybpexHa nHcydu-
umeHunja (ABW), cnabocT M OTKaxyBake Ha
noseke opraHu n cuctemm (MOC®), ncxopg

BOBE/],

AxkyTHaTa 6y6pexHa WuHcyduumneHumja (ABW)
MOXe ga ce geduHupa Kako 6p30 HamaslyBake
Ha 6ybpexHaTa eKkckpeTopHa dyHKUMja, Co Hama-
NyBakwe Ha rfioMmepyrapHarta ountpaumoHa cran-
ka (FPP) n peTeHunja Ha gerpagaumoHuTe Mnpo-
OYKTU Ha a30THWOT MeTabonusam (ypea, kpeaTtu-
HWH, MHOOS, CKaToN, DEeHON, CYKUUHUA TBaHUANH-
cka kucenuta...) (1).

MynTunauTe CUCTEMCKM M OpraHCKU HapyLlyBaka
(MOC®) ce cnydyBaaT 4ecTO BO eAuvH/UMTE 3a
WHTEH3MBHA Hera ¥ npeTcTaByBaaTt rnasHa npu-
ynHa 3a cMpT (2). NoBeKke XxMnoTe3n ce 3ameLlaHu
BO naTtoreHesaTta Ha MOC® cnHOpOMOT, BKAYyYY-
BajkM ja cucTemckaTa MHNamauuja npuynHeTta
OfL HEKOHTpOJ/IMpaHa M MocTOjaHa akTuBauumja Ha
UMYHOMH1aMaTOPHM KNETKU CO eKCLeCMBHO OcC-
noboaysake Ha meaujaTopu, noHatamy XunoBoO-
nemujata 1 eHA0TeNIHOTO BackynapHo owTeTyBa-
He N UCXemujata, Koja nHayumpa owTeTyBama Ha
LpEeBHMOT enuTen cnefeHa co MpekvH Ha UHTec-
TuHanHata 6apuepa(3).

Bo Hekon ekcrnepuMeHTasIHU CTyaun, cyrepupaHm
ce noBeke hakTopu WTO ja npeanssukyBaat ABU
npu nocroewe Ha MOC®, Kako LUTO ce: ANPEKTHO
TOKCMYHO [AejcTBO Ha MUOr/I06MHOT, TybynapHa
ONCTPYKUMja CO YPaTHN U NMUTMEHTHU KpuUCTann u
peHasiHa Mcxemuja nopagu ocrobofyBaHeTo Ha
BAa30KOHCTPUKTOPHM Meaujatopu Wam MUKPO-
TpoM6GUM BO rioMepynapHuTe kanunapu (4).

90

analysis selected: bacteremia, wound infection,
coma on admission, number of blood transfusions as
independent factors related to the high MOSF score.
A strong positive correlation is established between
MOSF and mortality (r = 0.93; p < 0.001). MOSF mor-
tality is 65% and is the major cause of death in
patients with ARF. Infections were maintained in
49.5% of patients, most frequent of them are urinary
tract infection. Sepsis was present in 17.4% of pati-
ents with ARF. Patients with MOSF > 7 have signifi-
cantly higher requirement of antibiotics and blood
transfusions (p<0.005). Our results may be useful in
strategies to prevent or limit the evolution of MOSF
and to improve survival in patients with ARF.

Index terms: acute renal failure (ARF), multiple
organ system failure (MOSF), and outcome

INTRODUCTION

The acute renal failure (ARF) can be defined as a
rapid impairment of the renal excretory function,
with reduction of the glomerular filtration rate (GFR)
and retention of degradation products of nitrogen
metabolism (urea, creatinine, indol, scatol, phenoal,
succinyl guanidine acid...) (2).

Multiple organ system failure (MOSF) is a frequent
occurrence and the most important cause of death
in the intensive care unit (2). In the pathogenesis of
MOSF syndrome many factors participate: sys-
temic inflammation caused by uncontrolled and
persistent activation of immunoinflammatory cells
hypo-
volaemia and vascular endothelial damage, and

with excessive liberation of mediators,
ischaemic-induced gut mucosal injury with subse-
quent disruption of intestinal barrier function (3).

Many causative factors of ARF with existing MOSF
in some experimental studies have been suggested
such as: direct toxic effects of myoglobin, tubular
obstruction by urate or pigment casts, and renal
ischaemia due to release of vasoconstrictor media-
tors or microthrombi in the glomerular capillaries

(4).
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McxopoT Ha ABW, rnaBHO e 3aBuUCEH oA hakTopu-
Te KOW 1o JAeTepMUHMpaar owTeTyBaHheTo Ha op-
raHute kako gen og MOC®. CenTukemujata, xu-
noTeHsujata, ynotpebara Ha aHTUXUNEPTEH3NBMU,
NMPUCYCTBOTO Ha MOj BO MEPUTOHEYMOT U ynoTpe-
6aTa Ha HeOPOTOKCUYHN NEKOBU CE€ HEMOBOJIHU
hakTopu, Kou LWTO ja 3rosieMyBaar TexuHara Ha
MOC® (5).

OBoOj Tpya MMa 3a uen:

1 aHanm3npare Ha Bapujabnute BO peslauuja co
MOC®

2. npoBepyBarwe Ha xunotesara 3a MOBP3HOCT
(kopenaumja) mefy MOC® 1 ucxogot og, ABA

MATEPWJANT N METOAN HA PABOTA

KopucTteHn ce nogatoum 3a naumeHTn co ABM BO
nepvogot of 1990 rogmHa o 31.X1.1994 roguHa
oa KnuHukata 3a Hedoponoruja - KAMHUYKN LEeH-
Tap Ckonje. Bo cTygujata e KOpUcTeH peTpocnek-
TMBEH, K/IWHWYKO - EenuaemMuosIolKM npuctan.
AHanm3upaHu ce 115 naymeHTun, o4 kou 27 co ne-
TaneH Kpaj u 88 npexuseaHu.

Kputepnymnte 3a cenekuvja Ha nauuMeHTuTe ce
WHKNY3MOHW W EeKCKIy3uoHu. Bo ctygunjata ce
BK/IyYEHN MauueHTV Co nopacT Ha ferpajaumo-
HUTE NPOAYKTU Ha a30THUOT MeTabosim3am BO ce-
pymoTt (ypea > 7,8 mmol/l, kpeatuHnH >109 mmol
/' 1), nopemeTyBate BO 24 - yacoBHaTa guypesa:
onurypuja (< 500ml/24x), nonuypwmja (> 1500 ml /
24x) no npeTxofHO A06UEH NO4AaTOK 3a nepuos Ha
NpuUcyTHa oNuroaHypuja Kako 1 nayyeHTn co Ho-
HonurypudHa copma (500-1500ml/24x), kaj koun e
peructpupaH nopacTt Ha fJerpajauuoHuTe npo-
OYKTW Ha a30THWOT meTabonnsam.

McknyyeHu ce nauymeHTUTE CO NOAaTOK 3a MOCTo-
€He Ha MPeersancTeHTHO 6ybpexHo 3abonyBane
NpUOpPYXeHO CO NnokavyeHn BpPefHOCTU 3a Aerpa-
JaunoHnTe NPOAYKTU Ha a30THMOT MeTabonusam
(ABU/XBW).

HanpaBeHa e yHuMBapujaHTHa aHanM3a Ha Bapu-
jabnute (non, BO3pacT, BpeMeTpaewe Ha XOCnu-
TanuMsaumjaTta, cenca, XpoOHWYHW 6Gonectu, yno-
Tpeba Ha H2 6nokatopu, aHTMébmotuuu, 6poj Ha
onepauum v gafeHu TpaHcy3nn Ha KPBHU KOM-
MOHEHTW, LWOK WU KoMa Mpu npuem, MpPUCYCTBO Ha
YPUHapHW, abLoMUHa/THU UHEeKUUn 1 nHpekumm
Ha paHa, NHeBMOHMja) co MOC® (cnabocT n oTka-
XyBake Ha noBeke opraHum un cuctemn). MOCO
ckanata e 36up oA 7 WHAMBUAYaSIHW OpPraHCKu
HapylwlyBaha (organ system failure-OSF) wrto ce
pernctpupaaT npu npuemot Ha 60nHMOT. OBaa
opauHapHa ckana uma spegHocTtu og O go 14, wrto
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The outcome of ARF is mainly dependent on the
factors that determine failure of organs as a part of
MOSF. Septicemia, hypotension, use of vasopres-
sor agents, presence of pus in the peritoneum, and
use of nephrotoxic antibiotics are all adverse fac-
tors, which increase MOSF severity (5).

The aim of this study is to :

1. analyse the variables in relation with MOSF;

2. test the hypothesis about correlation between
multiorgan failure and ARF outcome.

MATERIAL AND METHODS

The data of patients affected by ARF hospitalized in
the Department of Nephrology - Skopje, in the peri-
od 1 January 1990 to 31 December 1994 were
used in this study. The study approach is retro-
spective, clinic-epidemiological. Hundred and fif-
teen patients were analyzed and divided into two
groups: 27 dead and 88 survived.

Criteria for patients selection are inclusive and
exclusive.

In the study were included patients with increasing
degradation products of nitrogen metabolism
(serum urea > 7.8mmol/l, serum creatinine > 109
mmol/l), disorders of 24 hours diuresis: oliguria (<
500ml/24h), polyuria (1500ml/24h) after the period
of oligoanuria, and patients with nonoliguric form
(500-1500ml/24h) where waste products of nitro-
gen metabolism were increasing.

Patients with data for preexisting renal failure
(ARF/CRF) and with increasing degradation prod-
ucts of nitrogen metabolism were excluded.

Univariate analysis of variables like: sex, age,
length of stay, sepsis, chronic disease, use of H2
blockers, antibiotics, number of operations, number
of blood transfusions, shock and coma on admis-
sion, presence of urinary tract infection, abdominal
infection, wound infection, and pneumonia was
made with MOSF (multiple organ system failure).
MOSF score is the sum of seven individual OSFs
during the admission of patients which values
range from O to 14. Value 0 means normal function,
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ce npukaxaHu Bo Tabena 1. BpegHocta 0 3Hauu
HOpMaUTHa (PyHKUMja Ha LLe/TOKYNHNOT opraHn3am,
YMEpPEHOo OLITeTyBake Ha CrnomMeHaTuTe opraHu e
03Ha4yeHo co 1, a ckop 2 M O3HauvyyBa TeLlKuTe
ancyHkumm Ha opraHckute cuctemm. (8). Ckana-
Ta Ha MOC® ce gedmHupa crnopep 6pojoT u cte-
MEeHOT Ha owTeTeHUTe opraHn 1 cuctemu. ato-
nowkn MOC® ce gethmHMpa Kako BpenHOCT Ha
MOC® ckanaTta35 (7).
KnnHuyko-ennaemunonowknoT MeToj Ha paboTa
ondpatn nauneHTu of obata nona, Ha BO3pacT of
13 po 82 rognHu, Kaj kou perncrtpupaHuTe owTe-
TyBaka Ha opraHute u cuctemute 6ea cnegeHu
Npeky acoumpaHuTe pu3nuM 3a neTasieH ucxomq,.
CwuTe nogartoumn ce BHecyBaHu u ob6paboTyBaHn BO
nocebHa craTMCTUUKa KOMNjyTepcka mnporpama
SPSS for Windows 6.1 version. Bo ctatuctnykarta
aHa/im3a Ha aTpubyTMBHUTE NOAaToOLU KOPUCTEHU
ce CcTaTUCTUYKMTEe TecToBM Ha Pearson (c2) wu
KonmoropoB-CMupHoB TecT. KOHTUHyupaHute
HymMepuykn Bapujabnu ce aHanusnpaHu co CTy-
[EeHTOB T-TeCT M CO aHanM3a Ha BapwujaHcaTta
(AHOBA). EgHocTaBHaTa NMHeapHa perpecuja e
KopucTeHa 3a cnopegba Ha MOC® co mopTanu-
TeToT. MNokpaj Toa, MynTunaa INHeapHa perpecu-
ja e ynotpebeHa 3a eBasyaumja Ha Bapujabnute
KopesnvpaHn co MOC®. Osue MynTMBapujaHTHU
MEeTOAM MOXe Aa ce ynoTpebaTr 3a uHTepakuuja
mMely paktopuTe, Co Len ga ce cenektmpaart Haj-
BaXXHUTE akToOpW LUTO Ce NPeauKTopy 3a NoBu-
cok MOC® u noroniema cMpTHOCT (8).

PE3YJITATU

Bo cTtygunjata ce aHasiM3vMpanHu 115 naymeHTn co
ABN op koum 35 (30.4%) umaaT naTosIOLWKU
MOC®. Co MOC® og 0 po 3 uma 45.2%, co
MOC® og 4 fo 6 - 44.3%, a co MOC® Hag 7 nma
camo 10.5% uvcnutaHuum.

Co yHMBapujaHTHa aHanM3a ce nokaxa fJeka
nosIoT N BO3pacTa He ce acoumpaHu co MOCO®
(tTabena 2). KnnuHuykn nonecHute cnydan (MOCo
on 0 po 3) MmaaT npoceyvHa xocnutanusauuja op,
16.0 go 7.8 geHa WTo € CUTHU(PUKAHTHO PasINYHO
oA, noTewknTte naumeHtn (MOC® og 7 go 10), unj
NPecToj Ha KNuHuMKaTa usHecysa 4.7 go 4.6 geHa
(n < 0.001).

MpucycTBOTO Ha cenca, ynoTpebata Ha H2 6n0-
Kartopu, ypuHapHuTe MHQEeKUUN, NHEBMOHW]a, Ka-
KO M NPeTXofHO U3BPLUEHWTE Onepaumn ce Hecur-
HUpMkaHTHO acoumpaHn co MOC®.

Koma npu npueMoT ce cpeKkasa camo kaj 25% na-
uneHTn co MOC® Hag 7 1 NoCTOM CUTHUAIUKaAHTHA
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moderate damage of organs is signed by 1, and
score 2 means severe malfunctioning of organs
and systems (8). MOSF score is defined according
to the number and degree of damaged organs and
systems. Pathologic MOSF is defined as values on
MOSF score 35 (7).

Clinico-epidemiological methodology included
patients from both sexes, the age was ranging from
13 to 82 years among which we registrated failures
of organs and systems that were monitored with
associated risks of lethal outcome.

The input and analysis of data were made with sta-
tistic program SPSS for Windows 6.1 version. The
statistic analysis of categorical data used methods
of Pearson (Chi-square) and Kolmogorov-Smirnov
test. Continuing variables were analyzed by Stu-
dent's t-test and analysis of variances (ANOVA).

Simple linear regression was applied to correlate
MOSF score and mortality. In addition, multiple lin-
ear regression was used to evaluate variables relat-
ed to the MOSF score. By using these multivariate
methods, we were able to adjust interactions
between factors and to select the most important
predictive factors of MOSF extent and mortality (8).

RESULTS

In this study from 115 analyzed patients with ARF,
35 (30.4%) had pathologic MOSF. From the total
number of the patients, there were 45.2% with
MOSF from 0 to 3, 44.3% with MOSF from 4 to 6,
and 10.5% with MOSF over 7.

Univariate analysis shows that sex and age were
not related with MOSF (table 2). Length of stay in
hospital in cases with MOSF 0 to 3 was 16.0+7.8
days, which was significantly different from patients
who have MOSF 7 to 10, whose length of stay at
the clinic was 4.7+4.6 days (pcO.001).

As not significant with MOSF were shown: pres-
ence of sepsis, use of H2 blockers, urinary tract
infection, pneumonia and number of previous oper-
ations in treated patients.

Coma on admission was presented among 25% of
patients with MOSF over 7 and there was signifi-
cant correlation between those two factors (p <
0.01).
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noBp3aHoCcT Mery oBue ABa paktopa (n < 0.01).

NHdekymnte ce cpekaBaaT kKaj 57 nauymeHTu
(49.5%). HajmHory ce 3actaneHu ypuvHapHUTE WH-
dekumm - 24.3%, abaoMumHanHUTE UHAIEKUMN Kaj
4.3%, nHdekummTe Ha paHa kaj 3.5%. Cenca umaar
20 nauuneHTn (17.4%), og kon camo Tpu MMaar no3u-

Tabena 1: Ckana 3a cnabocT U OTKaxyBarwe Ha

noseke opraHu n cucremm (MOC® ckana)*

OpraHcKuy cucTem
Organ system

KapanoBackynapeH
Cardiovascillar

PecnunpatopeH
Pulmonary

YpuHapeH
Renal

XenaTtaneH
Hepatic

XemMaTonowKwmu

Haematological

FacTpouHTecTuHan
eH
Gastrointestinal

HeBponow Ku
Neurological

MAP >
mmHg
HR > 70/min

70

PEEP < 4 cm
h 2o
Fi0a<0.3
RR 12-24/min
sCr <
(j.mol/L

Bunupy6buH
(Bilirubin) <
jiimol/L
SGOT <25 U/L

177

34

Hct > 0.30
Le>3.0xI10YL
Tr >100x109L

HopmanHa
hyHKUM]ja
Normal
functioning

HeBponowkwu
ctaTtyc b.o.
Neurological
status b.o.
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MOSF ckana

Table 1: Multiple organ system failure score

MOSF score

MAP 51-70 mmHg
HR=51-70/min

B eHTpukynapHa
Taxukapguja
Ventricular
tachycardia

PEEP 5-9cm H2D
FiOz>03n<0.4
RR 6-11/min n

25-49/min
sCr > 177 < 280
urnoljl_

BunnpybuH (Bilirubin) >
34 n <51 pmol/L

SGOT >25un <50
u/L

Hct = 0.21-0.29
Le=2.9-3.0xI0YL
Ti=51-100x107L

AKankKynoseH
XOoNneuymncTunuT nan
cTpec ynkyc 6e3
notpeba opf
TpaHcdy3uja Ha KpB
Acalculous
cholecystitis or
stress ulcer not
requiring blood
tranfusions

COMHONEHTHO-
conoposeH
Somnolent or
sopor

2

MAP <50 mmHg
HR <50/min
MHOTpPONHW cpeacTBa
Need of inotropics,

B eHTpukynapHa
dunbpunauynja
Ventricular fibrilation,
cardiac arest, AMI
PEEP >10cm H20
Fi02>0.4

RR < 5 1> 50/min

sCr > 280 jamol/L

BunnpybuH
pmol/L
SGOT >50 U/L
XenaTtanHa
eHuedanonaTtuja
Hepatic encephalopathy
Hct < 0.20

Le <3.0xI0YL

Tr <50xI0YL

(Bilirubin)> 51

DIC
-KpBapewe on cTpec
ynKyc cO noBeke on 2

eanHNUN KpB/24 4y
Bleeding from stress
ulcer requiring>2 units
of blood/24h,

-HekpoTunanpaukmn

KOnnmTwumc nnnm
naHkKkpeaTmnTmc
necrotizing colitis or
pancreatitis,
nepdopauymnja Ha
BUcCLepaneH opraH wunu

XXKONM4YHO Kece
perforation of viscus or
gallbladder

Koma
Coma

Infections were maintained in 57 patients (49.5%).
The most of them were urinary tract infection
(24.3%), abdominal infection (4.3%), and wound
infection (3.5%). Sepsis was present in 20 patients
(17.4%) and only three of them with positive isolat-
ed bacteria: Enterobacter cloacae, Staphylococcus
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Tabena 2: YHMBapujaHTHa aHanmsa Ha
BapvjabnnTe co MOC®

Bapujabnu
Variable

(0-3)

n =52

(45.2%)
Maku 61.5%
Males
Bospact 454+ 16.7
Age (years)
BpemeTpaewe |-_|a 160+ 7.8
xocnutanusauujarta
Length of stay (days)
MopTanuteT > 0
Mortality 0
Cenca 13.5%
Sepsis
XPOHUYHMN 6onecTun 5006
Chronic disease
H26nokaTopu

32.7%
H, blockers °
Lok npu npuem 0%
Shock on admission 0
Koma npu npuem 0%
Coma on admission 0
MNMHeBMOHMU]ja 1.9%
Pneumonia v
YpUHapHu nHdekumnun 2120
Urinary tract infection '
NHpekynn Ha paHa 0
Wound infection 1.9%
Ab6goOMUHANHM NHDEKLUN 0%
Abdominal infection 0
AHTUGMOTULN (N) 57 706
Antibiotics )
TpaHcdy3uun (n) 11.5%
Blood transfusions )
Onepaunun 7 7%

Operations

TVMBHA XeMOKYNTypa co u3onupare Ha: Enterobacter
cloacae, Staphylococcus aureus n Escherichia coli.
WHdpekumnte Ha paHa 3Ha4yajHO ce pasnukysaaT BO
Tpute rpynu Ha MOC® (n < 0.05).

LLlokoBaTa cocToj6a npu Npuem e HajsactaneHa BO
rpynata naumeHtn co MOC® og 4 o 6 (17.6%).
Kaj nauneHtm co MOC® Hag 7 ce cpeKkaBa BO
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Table 2: Univariate analysis of variables related
to MOSF

MOSF
P
(4-6) (7-10)
n=>51 n=12
(44.3%) (10.5%)

45% 58.3% n.s.
51.8+ 189 49.0+ 115 n.s.
143+ 10.4 4.7+ 4.6 p<0.001

29% 92% p<0.001

19.6 % 25% n.s.
47.1% 41.7% n.s.
35.3% 33.3% n.s.
17.6% 8.3 % p<0.05

0% 25% p<0.01

7.8% 0% n.s.

33.3% 0% n.s.
2.0% 16.7% p<0.05
5.9% 16.7% p<0.05
78.4% 83% p<0.05
39.2% 41.7% p<0.05
15.7% 16.7% n.s.

aureus and Escherichia coli. Only wound infection
was significantly different among three groups of
MOSF (p<0.05).

Shock on admission was the most represented in
the group with MOSF 4 to 6 (17.6% of patients).
Among the patients with MOSF over 7 the shock
occurred in 8.3%, and there was no shock found
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8.3%, a Kaj K/IMHWYKM HajnecHuTe criydanm He ce
cpekaBa BoonwTo (AHOBA - aHasmM3aTa nokaxa
3HayvajHocT 3a n < 0.05).

Ynotpebarta Ha aHTMbnotmym (n < 0.05) n kopuc-
TEHLETO Ha TpaHCy3un Ha KPBHU KOMMOHEHTU (N
< 0.05) curHnukaHTHO ce pasfnMkysaaT BO TpUTe
rpynu nayueHtn AnctpubyupaHu cnopeg MOCO
ckanarta. Toa 3Hauu feka nauuMeHTuTe Kou mvaat
noBeKe opraHu co owTeTeHa PyHKuMja nmaaT no-
ronema notpeba of oBMe TepaneBTCKU CPefCcTBa.
Co myntunnata perpecuoHa aHanmsa (tabena 3)
ce yTBpAM curHupmukaHTHa acoupjaumja mMery He-
KOJIKY He3aBWCHW Bapujabnun Kako LUTO ce: 6bakTe-
punemmja (n < 0.005), uHdekumja Ha paHa (n <

Tabena
aHanms3a Ha

Bapwujabnu KoedbunuymeHT

Variable Coefficient
BakTepnemwuja
Bacteraemia 2.66
MHdekynja Ha paHa
Wound infection 2.17
MopTannTteTr
PT: -0.88
Mortality
Koma Ha npuem
pue 3.29
Coma on admission
TpaHc 3mnm (N
paHcgysnm (n) 0.32
Blood transfusions
KoHcTaHTa
5.49
Constant

0.002), koma npu npuem (n < 0.001), ynotpeba Ha
TpaHcy3um (n < 0.001) n 3aBucHata Bapujabna
MOC®. Co Toa oBue Bapuvjabnun ce u3gBojyBaaT
Kako npeauKTopyn 3a TELIKW owTeTyBawa Ha op-
raHuTe 3a pasBoj Ha nosucok MOSF score.

Ha cnuka 1 ce 3abenexyBa fAeka nauveHtuTe
KOV umaar nomMan 6poj Ha OpraHCcKu owTeTyBama
nomasiky ymupaar, gogeka nauveHtute co MOC®
Haf 5 ymupaart no4yecto, T.e. NOCTOW CU/HO NO3U-
TMBHa Kopenauuja (p = 0.93; n < 0.001) mefy 6po-
jOT Ha 3achaTeHuTe, OLWTETEHUTE OpraHy u cucte-
MW CO BMCOKaTa CMpPTHOCT og ABW.

Cnuka 1: Kopenauyuja nomefy mopTamreT u MOCd
Figure 1: Corelation between mortality and MOSF

Crankarta Ha CMPTHOCT Kaj nauueHTute co MOC®
35 unsHecyBa 65%, HacnpoTM MOPTA/INTETOT Kaj
nauneHtute co MOSF og 0 fo 4, unja BpegHocT e
5%, LWTO e CTATUCTUYHN CUTHUDUKAHTHA pas/ivka
(n < 0.001).

MakefoOHCKO cnucaHue 3a meguuymHa 1998;

among the easiest cases. Significant difference
was confirmed with ANOVA (p<0.05).

Use of antibiotics (p<0.05) and use of blood trans-
fusions (p<0.05) were significantly distinguished in
all groups of patients. This means that patients with
multiorgan failure had increased need of these
medicaments.

In table 3 multiple regression analysis showed sig-
nificant association between bacteria (p<0.005),
wound infection (p<0.002), coma on admission
(p<0.001), use of blood transfusions (p<0.001) and
dependent variable MOSF. They were confirmed as
predictors for serious damage of organs and cause
for higher MOSF score.

3:MynTunna nuHeapHa perpecuoHaTable 3: Multiple linear regression analysis of
MOC®co BapujabnuTe MOSF with variables

CTaHAgapaHa rpew ka P

Standard error

0.93 p < 0.005
0.66 p < 0.002
0.10 p < 0.001
0.80 p < 0.001
0.07 p < 0.001
0.28 p < 0.001

Figure 1 showed that patients with less organ fail-
ures were dying more rearly, but patients with
MOSF>5 were dying more frequently. There was a
strong positive correlation (r=0.93) between num-
ber of failured organs and systems with high ARF
mortality. Mortality rate in patients with MOSF 35
was 65%, versus mortality in patients without
MOSF (5%). This is statistically significant differ-
ence (p < 0.001).

=-16.6+12.2 x+eps (r=0.93, p<0.001)
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NNCKYCUJIA

Bo ctyamjaTa, Ha 115 nauyneHTtn co AB/ nekysaHu
Ha KnuHukata 3a Hedponorvja npy KnnHu4kmuot
ueHTap Bo Ckonje, ce nokaxa fieka BO Bpeka co
anctpnbyuujata cnopes MOC® (cnabocT u oTKa-
XyBak€ Ha MoBeKe opraHu n cucTemmu), NpoueH-
TyanHata 3acTaneHocT Ha obaTa nosa He e cur-
HuprkaHTHa. TpoceyHaTa BO3pacT Ha nauueH-
TUTE BO TPUTE UCMUTYBAHWU TPYNnN He ce pas/inky-
Ba 3HauajHo. Toa ce coBnafa co cTygmjata Ha
TpaH n cop. (8).

BpemeTpaereTo Ha xocnutanusauujata u 6pojot
Ha annuuupaHuTe aHTMONOTULM He urpaat HUKakK-
Ba ynora BO TexuHara Ha 6onecta Kaj naumeH-
TMTe co ABW, WITO eBUAEHTHO ce 3abenexyBa u
BO Apyru gse ctygun (8,13).

MpeBaneHumjaTa Ha 6akTepnemujata kaj nauueH-
TnTe co MOC® ce gBwxu og 20 go 64% (6,9,10) n
npeTctaByBa efeH 0f HajBaxHUTe, KpyuujanHu
hakTopn BO eBosiyynjata Ha MOC®. CnnyHo Ha
Apyrv cTyaumn, nHgekumjata Ha paHa (8) n komara
npv npuem (8,11) ja 3ronemysaat XecTuHaTa Ha
MOC® Bo HawaTta cTyauja.

LLokOT npu npvemM He ce U3L4BOW KaKO MPennKkTop
3a nosmcok MOC® co nomoLl Ha My/STUBapujaHT-
HaTa aHann3a, 3a pasnuka of ctyaujara Ha XeHao
M COp. Kaje LTO urpa 3HauvajHa ynora BO Moka-
yyBaHeTO Ha BpefHocTa Ha MOC® (9).
MoTpebata o4 KPBHW KOMMOHEHTU, C/IMYHO KakKo
BO cTtygumTe (8,11), co nomow Ha MynTunnaa per-
pecroHa aHanm3a ce nokaxa Kako pusuk gaktop
3a MOC®. KpBHUTe TpaHedy3umn ce nmyHocynpe-
CYBHU W NpegucnoHnpaart nojaBa Ha MHekumja u
nogouHexHn MOC® npomenun (12).

Bo oBaa cTyauja ce nokaxyBa feka mopTanuTe-
TOT 1 MOC® ce CUrHUPUKAHTHO noBp3aHu (p =
0.93). Kaj naymeHt co MOSF > 5 cmpTHOCTa 13-
HecyBa 65%. Bo gpyrn ctygum acouuvjaumjata
mefy MOC® 1 BncokaTa CMPTHOCT ce ABMXN Mefy
24 po 99% (8,9,11,13). MopTaniMTeToT pacTte CcOo
nokayyBahweTo Ha 6pojoT Ha 3adaTeHuTe U OL-
TeTeHn opraHn. Maher n konerute parnopTupaar
MopTanuTteT oA 33% 3a [Ba OLWTETEHW opraHa,
54% 3a Tpu, 88% 3a yetupn u gypn 100% 3a net
owTeTeHn opraHn (14).

SAKNYYHOUUu

1 YHuBapujaHTHaTa aHanmMsa nokaxa acouupa-
HoCT Mefy MOC® u Bapujabnute: BpemeTpaere
Ha xocnuTanm3auuja, LWOoK U Koma npy npuem, mH-
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DISCUSSION

The study on group of 115 patients with ARF hospi-
talized at the Department of Nephrology, Clinical
Center-Skopje, showed that in correlation with the
distribution according to MOSF (multiple organ sys-
tem failure) procentual representation of both sex
was not significant. The average age of patients
among the three examined groups was not signifi-
cantly different which was in accordance with the
study of Tran et al (8).

There was no significant correlation between length
of stay and the number of applicated antibiotics with
the severity of disease among the patients with
ARF, which was noticed in the other two studies
(8,13).

Prevalence of bacteremia in patients with MOSF
3was between 20-64% (6,9,10) and was one of the
most important, crucial factors in evolution of
MOSF. Similar to other studies the wound infection
(8) and coma on admission (8,11) increased the
severity of MOSF in our study.

Shock on admission was not determed as a predic-
tor for higher MOSF with the multivariate analysis,
which was different from the study of Flenao et al.
where it played a significant role in increasing of
the MOSF value (9).

Need of blood transfusions in accordance (8,11)
with help of multiple regression analysis were
detected as risk factor for MOSF. Blood transfu-
sions were immunosuppressive and predispose
occurrence of infection and subsequent MOSF
(12).

This study is showing that mortality and MOSF are
significantly correlated (r=0.93). Mortality rate in
patients with MOSF3is 65%. In other studies asso-
ciation between MOSF and high mortality is
between 24-99% (8,9,11,13). Mortality is higher
with increasing of number of failured organs. Maher
and colleagues had reported 33% mortality for two
failured organs, 54% for three, 88% for four, and
100% for five failured organs (14).

CONCLUSIONS

1. Univariate analysis showed association between
MOSF and variables: length of stay, shock and
coma on admission, wound infection, abdominal
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doekymMm Ha paHa, abgoMUHasIHU WHGEKUUK, yno-
Tpeba Ha aHTMOMOTULM 1 TpaHcdy3un.

2. Co myntuMBapujaHTHa aHa/m3a yTBpAeHa e no-
3uTUBHa kopenauuvja mefy MOC® n baktepuemuja-
Ta, MHeKymjaTa Ha paHa, Koma npu nprvem 1 ynot-
pebata Ha TpaHcdy3un, LITO M N34B0jyBa OBME Ba-
pvjabnn kako npegukTopu 3a noBucok MOCO.

3. CnabocTa 1 oTKaxyBareTo Ha NoBeKke opraHu
n cuctemn (MOCP) umaar ynora Bo 3rosfieMyBa-
HeTo Ha cMpTHOCcTa of ABU (p = 0.93)
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