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[SAiETAK )

Uvod/Cilj: Hroni¢na bolest bubrega (HBB) predstavlja vaznu komplikaciju tipa 2 dijabetesa (T2D), koja
moze biti ¢inilac pogorsanja zdravstvenog stanja pacijenata sa T2D. Cilj ove studije je bio da se ispita da
li postoji znacajna razlika u umiranju, kao i u odnosu na starost i pol, izmedu pacijenata sa i bez hroni¢ne
bolesti bubrega (Sifre: N18.1 -N18.9) hospitalizovanih zbog T2D.

Metode: 1z baze individualnih izvesStaja o hospitalizaciji Gradskog zavoda za javno zdravlje Beograd za
2019. godinu, izdvojeno je 1983 epizode bolnickog le¢enja sa T2D kao osnovnim uzrokom hospitalizacije.
Priprema i statisticka obrada baze podataka izvrSena je uz pomoc softverskog paketa programa IBM SPSS
Statistics for Windows, version 26 (IBM Corp., Armonk, N.Y., USA).

Rezultati: Smrtniishodi su statisti¢ki znacajno ceséi (p =0,038) u grupi sa bar jednom od pratecih dijagnoza
N18.1-N18.9 u odnosu na grupu bez ovih dijagnoza (4,8% vs. 2,1%). Pacijenti iz epizoda bolni¢kog lecenja
u grupi sa bar jednom od pratecih dijagnoza N18.1-N18.9 su u proseku 7,42 godine stariji u odnosu na
grupu bez ovih dijagnoza (p < 0,001). Zastupljenost epizoda bolnickog lecenja sa bar jednom od pratecih
dijagnoza N18.1-N18.9 je statisticki znacajno ¢esca (p = 0,006) medu muskim nego Zenskim polom (5,5%
vs. 4,0%).

Zaklju¢ak: Neophodna su dalja istrazivanja u ovoj oblasti koja mogu doprineti umanjenju posledica koje
ova stanja prouzrokuju — kako onih koji se neposredno odrazavaju po zdravlje pacijenata, tako i ukupnog
opterecenja zdravstvenog sistema, koje se ogleda u utvrdenim veéim troSkovima i duzem trajanju
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bolni¢kog lecenja pacijenata sa T2D, ukoliko ovi pacijenti boluju i od HBB.

Klju€ne reci: hroni¢na bolest bubrega, tip 2 dijabetesa, hospitalizacija, smrtni ishodi
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Uvod

Hroni¢na bolest bubrega (HBB) predstavlja
stanje koje se definiSe kao poremedaj strukture ili
funkcije bubrega koji traje preko tri meseca i daje
posledice po zdravlje (1,2). Kriterijumi za postav-
ljanje dijagnoze HBB, izneti u Kidney Disease: Im-
proving Global Outcome - KDIGO vodicu za dijag-
nostiku i klasifikaciju HBB, zahtevaju da jedna ili
vise od sledecih pojava bude prisutna kod pacijen-
ta duZe od tri meseca: markeri poremecaja bubre-
ga (npr. albuminurija, poremecaji u sedimentu
urina i sl.) i/ili smanjenje jacine glomerulske fil-
tracije (JGF) ispod 60 ml/min/1,73m? (1,2). Po-
visen rizik za razvoj HBB zapaZa se kod osoba sa
Sec¢ernom bolescu, hipertenzijom, bolestima srca
i krvnih sudova, multisistemskim bolestima (npr.

sistemski eritemski lupus), naslednim poremeca-
jima bubrega, zabelezenim javljanjem bubreznih
bolesti u porodici, kod osoba koje koriste nefro-
toksi¢ne lekove, kao i u populaciji starijih (1-3).
Diabetes mellitus (Secerna bolest), a poseb-
no tip 2 dijabetesa - T2D (insulin nezavisan oblik
Secerne bolesti), predstavljaju neke od najznaca-
jnijin faktora rizika za razvoj HBB (4-6). Procene
govore da je HBB zastupljena kod oko 50% pacije-
nata sa T2D u svetu, Sto je od posebne vaznosti uz-
imajucdi u obzir podatak da je prema procenama na
nivou sveta u 2017. godini, 462 miliona ljudi Zivelo
sa T2D (6059/100.000) (7,8). Pokazano je da su ra-
zlicite komplikacije koje mogu nastupiti u sklopu
T2D, povezane sa znacajno veéom ucestalos¢u
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[SUMMARY )

Introduction/Aim: Chronic kidney disease (CKD) is an important complication of type 2 diabetes (T2D),
which can lead to further deterioration of health in T2D patients. The aim of this study was to examine
whether there is a significant difference in dying, as well as in relation to age and gender, between
patients with and without chronic kidney disease (codes: N18.1 -N18.9) hospitalized because of T2D.
Methods: The total of 1983 hospital admission episodes that occurred in 2019 in Belgrade, and met
the designated selection criteria, were selected from the database maintained by the Institute of Public
Health of Belgrade. The preparation and statistical analysis of database was done with the help of
software package IBM SPSS Statistics for Windows version 26 (IBM Corp., Armonk, N.Y., USA).

Results: Fatal outcomes were significantly more frequent (p = 0.038) in the group with at least one
of diagnoses N18.1-N18.9, compared to the comparison group (4.8% vs. 2.1%). The patients in group
with at least one of diagnoses N18.1-N18.9 were on average 7.42 years older (p < 0.001), compared to
the comparison group. The occurrence of hospital admission episodes with at least one of diagnoses
N18.1-N18.9, was significantly more frequent (p = 0.006) in males compared to females (5.5% vs. 4.0%).
Conclusion: Further research in this area is necessary, which can contribute to reducing the consequences
caused by these conditions - both those that directly affect the health of patients, and the overall burden
on the health system, which is reflected in the determined higher costs and longer duration of hospital
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treatment of patients with T2D if these patients also suffer from CKD.

Keywords: type 2 diabetes, chronic kidney disease, hospitalization, mortality
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Introduction
Chronickidneydiseaseisdefinedasabnormalities
of kidney structure or function, present for
more than three months, with implications for
health (1,2). Criteria for chronic kidney disease
presented in “Kidney Disease: Improving Global
Outcome (KDIGO)” guidelines for the evaluation
and classification of chronic kidney disease include
either of the following markers present in patients
for more than three months: recorded markers of
kidney damage (e.g. albuminuria, urine sediment
abnormalities etc.) and/or decreased glomerular
filtration rate (GFR) below 60 ml/min/1.73 m?(1, 2).
The increased risk of chronic kidney disease is noted
in persons with diabetes mellitus, hypertension,
cardiovascular diseases, multisystem diseases (e.g.
systemic lupus erythematosus), inherited kidney

disorders, a family history of kidney diseases, in
persons who use nephrotoxic medications, as well
as in the elderly population (1-3).

Diabetes mellitus and especially type 2
diabetes (non-insulin-dependent form of diabetes)
are some of the most important risk factors for
chronic kidney disease (4-6). It is estimated that
chronic kidney disease is present in about 50% of
patients with type 2 diabetes in the world, which
is of great importance considering the fact that
according to the estimates in 2017, there were
462 million people who lived with type 2 diabetes
worldwide (6059/100,000) (7,8). It has been shown
that different complications that may appear
in type 2 diabetes mellitus are associated with
significantly greater frequency of hospitalizations
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hospitalizacija i smrtnih ishoda ovih pacijenata
(9), dok je umiranje tokom bolnickog le¢enja kod
pacijenata sa T2D vece u poredenju sa hospital-
izovanim pacijentima bez T2D (10). PogorSanje
HBB kod bolnicki leCenih pacijenata sa T2D moze
povecati smrtnost u toku bolnickog lecenja (11).
Slicno, opaZzena je i povecana smrtnost kod bol-
nicki lecenih pacijenata sa T2D kod kojih se u toku
bolni¢kog le¢enja jave bubrezne komplikacije (12).
Uocena je i ceSéa hospitalizacija pacijenata sa HBB
u odnosu na opstu populaciju (13). Pacijenati sa
HBB su stariji, sa veéim sistolnim krvnim pritiskom,
pozitivnom porodi¢nom istorijom za dijabetes, kao
i sa loSijim pokazateljima bubrezne funkcije (veca
proteinurija i manja vrednost jacine glomerulske
filtracije), c¢es¢om hospitalizacijom zbog svih
uzroka, kao i zbog kardiovaskularnih poremecaja
(13). Takode, druge studije pokazuju da je pojava
HBB kod pacijenata sa T2D povezana sa vecim
rizikom od smrtnog ishoda, kao i da je HBB jedna
od najc¢esc¢ih komplikacija kod ovih pacijenata koja
nije bila prisutna na pocetku posmatranja (14).
Postojanje HBB kod pacijenata sa T2D povezano
je i sa pove¢anom smrtnosc¢u od kardiovaskularnih
bolesti u poredenju sa pacijentima koji boluju od
T2D, ali bez HBB (14,15). U studiji Qiroga i sar. ¢esdi
smrtni ishodi usled kardiovaskularnih bolesti su pri-
kazani kod musaraca sa HBB, dok je dosadasnja is-
torija dijabetesa nezavisna od fatalnih ishoda usled
kardiovaskularnih bolesti kod pacijenata sa HBB
(16). Rezultati druge studije govore o vecoj prisut-
nosti hroni¢ne bubreZne bolesti kod muskaraca sa
T2D, kao i kod starijih (17). S druge strane, rezul-
tati jedne meta-analize ukazuju da ne postoji raz-
lika izmedu muskaraca i Zena u pogledu incidencije
HBB koja je povezana sa dijabetes melitusom, ali
da je rizik od kasnog stadijuma bolesti bubrega
nesto vedi kod Zena sa dijabetesom u poredenju sa

muskarcima sa dijabetesom (18). Troskovi i traja-
nje bolnickog lecenja pacijenata sa T2D je vecée ako
pacijenti boluju i od HBB u poredenju sa pacijenti-
ma koji imaju T2D, ali bez HBB (19,20).

Cilj ove studije je bio da se ispita da |i posto-
ji znacajna razlika u umiranju, kao i u odnosu na
starost i pol, izmedu pacijenata sa i bez hroni¢ne
bolesti bubrega (Sifre: N18.1 -N18.9) hospitalizo-
vanih zbog T2D.

Metode

Izvor podataka za istrazivanje predstavlja baza
individualnih izvestaja o hospitalizaciji Gradskog
zavoda za javno zdravlje Beograd. Individualni
izvestaj o hospitalizaciji predstavlja statisticki iz-
vestaj koji se popunjava i vodi za svakog pacijenta
koji se prima na bolnicko leCenje, tj. za pacijente
koji su zbog epizode bolni¢kog le¢enja ostali u bol-
nici duze od 24 ¢asa, dok se takode popunjava i za
pacijente koji se zbrinjavaju u okviru dnevne bol-
nice (u trajanju kraéem od 24 c¢asa) (21-23). Epizo-
du bolnickog lecenja Cini period od dana prijema u
bolnicu do dana otpusta (23).

Tromesne i Cetvoromesne Sifre dijagnoza ob-
javljene u Medunarodnoj statistickoj klasifikaciji
bolesti i srodnih zdravstvenih problema - deseta
revizia (MKB-10) (24), se prema Uputstvu za
popunjavanje izvestaja o hospitalizaciji (23), unose
u obrazac individualnog izvestaja o hospitalizaciji.
Sifre, koje se prema MKB-10 klasifikaciji odnose
na dijagnoze razliCitih oblika Secerne bolesti i HBB,
predstavljeni su u tabeli 1 (pod a, b i c). Usled eti-
oloskih specifi¢nosti, iz ovog posmatranja iskljuce-
na je dijagnoza ,,024 - Secerna bolest u trudno¢i”,

Prema KDIGO vodic¢u za dijagnostiku i klasifi-
kaciju HBB, preporucuje se klasifikacija HBB prema
uzroku, jacini glomerulske filtracije i stepenu albu-
minurije, Sto kombinovanjem informacija, omo-

Tabela 1. Klasifikacija dijabetesa melitusa i hroni¢ne bolesti bubrega

a. Tromesne MKB-10 dijagnoze - Sec¢erna bolest

.IUI?(:TOM i) [ MKB-10 dijagnoza, srpski MKB-10 dijagnoza, latinski

E10 Secéerna bolest, insulinozavisan oblik Diabetes mellitus ab insulino dependens
El1 Secerna bolest, insulinonezavisan oblik Diabetes mellitus ad insulino independens
E12 Seéerna bolest kod pothranjenosti Diabetes mellitus malnutritionalis
E13 Druga oznacena Secerna bolest Diabetes mellitus alius, specificatus
E14 Secerna bolest, neoznadena Diabetes mellitus, non specificatus
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and in-hospital deaths of these patients, while
dying during hospital treatment in patients with
type 2 diabetes mellitus are higher in comparison
to hospitalized patients without type 2 diabetes
mellitus (10). Worsening of chronic kidney disease
in hospitalized patients with type 2 diabetes
mellitus may increase dying during the course
of hospital treatment (11). Similarly, increased
mortality has been noticed in hospitalized patients
with type 2 diabetes mellitus, in whom kidney
complications appear during hospital treatment
(12). One study has reported more frequent
hospitalizations of patients with chronic kidney
disease in comparison to general population (13).
Patients with chronic kidney disease are older,
with higher systolic blood pressure, a history of
diabetes, as well as with worse indicators of kidney
function (higher proteinuria, and lower level of
glomerular filtration rate), with greater frequency
of hospitalizations due to all causes, as well as
hospitalizations due to cardiovascular disorders
(13). Also, other studies show which included
patients that were selected from medical records,
it has been shown that the occurrence of chronic
kidney disease in patients with type 2 diabetes
mellitus is associated with a higher risk of fatal
outcome, as well as that chronic kidney disease
is at the same time one of the most frequent
complications in these patients, which was not
present at the beginning of observation (14).

The presence of chronic kidney disease in
patients with type 2 diabetes mellitus is associated
with the increased mortality due to cardiovascular
diseases in comparison to patients with type 2
diabetes mellitus, and without chronic kidney
disease (14,15). In the study by Qiroga et al. more
frequent fatal outcomes due to cardiovascular
diseases have been shown in male patients with

chronic kidney disease, while the previous history
of diabetes was independent of fatal outcomes
due to cardiovascular diseases in patients with
chronic kidney disease (16). The results of one
study report greater presence of chronic kidney
disease in male patients with type 2 diabetes
mellitus, as well as in the elderly (17). On the other
hand, the results of one meta-analysis indicate
that there is no difference between men and
women regarding the incidence of chronic kidney
disease that is associated with diabetes mellitus,
but that the risk of late stage kidney disease is a bit
higher in women with diabetes in comparison to
men with diabetes (18). The costs and duration of
hospital treatment of patients with type 2 diabetes
mellitus are greater if patients have chronic kidney
disease in comparison to patients who have type 2
diabetes, without chronic kidney disease (19,20).

The aim of this study was to examine whether
there is a significant difference in dying, as well as
in relation to age and gender, between patients
with and without chronic kidney disease (codes:
N18.1 -N18.9) hospitalized because of type 2
diabetes mellitus.

Methods

The source of data used for the research is the
database of individual reports on hospitalization of
the City Institute of Public Health in Belgrade. An
individual report on hospitalization is a statistical
report which is completed and kept for each
patient, who is admitted to hospital, that is, for
patients who stay in the hospital longer than 24
hours due to an episode of hospital treatment, as
well as for patients who are treated in a day hospital
(lasting less than 24 hours) (21-23). An episode of
hospital treatment is the period lasting from the
day of admission till the day of discharge (23).

Table 1. Classification of diabetes mellitus and chronic kidney disease

a. Three-digit ICD-10 codes — diabetes mellitus

Three-digit code
according to ICD-10

ICD-10 diagnosis, English

ICD-10 diagnosis, Latin

E10 Insulin-dependent diabetes mellitus Diabetes mellitus ab insulino dependens
E11 Non-insulin-dependent diabetes mellitus  Diabetes mellitus ad insulino independens
E12 Malnutrition-related diabetes mellitus Diabetes mellitus malnutritionalis
E13 Other specified diabetes mellitus Diabetes mellitus alius, specificatus
E14 Unspecified diabetes mellitus Diabetes mellitus, non specificatus
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Tabela 1. Klasifikacija dijabetesa melitusa i hroni¢ne bolesti bubrega (nastavak)

b. Opis dodatnih brojeva u okviru cetvoromesnih dijagnoza za Secernu bolest

Broj Znacenje u MKB-10 dijagnozi, srpski Znacenje u MKB-10 dijagnozi, latinski

.0 Sa dijabetichom komom bez ketoacidoze = Cum comato diabetico et sine ketoacidosi

! Sa ketoacidozom Cum ketoacidosis

2 Sa bubreznim komplikacijama Cum complicationibus renalibus

.3 Sa o¢nim komplikacijama Cum complicationibus ophthalmicis

4 Sa neuroloskim komplikacijama Cum complicationibus neurologicis

.5 Sa komplikacijama periferne cirkulacije ~ Cum complicationibus systematis circularis
peripherici

.6 Sa drugim oznacenim komplikacijama Cum complicationibus aliis specificatis

.7 Sa visestrukim komplikacijama Cum complicationibus multiplicibus

.8 Sa neoznacenim komplikacijama Cum complicationibus, non specificatis

9 Bez komplikacija Sine complicationibus

c. Tromesne i cetvoromesne MKB-10 dijagnoze koje se odnose na hroni¢nu bolest bubrega - znacenja

Sifra prema MKB-10

MKB-10 dijagnoza

Opis ostecenja bubrega i vrednosti jaine
glomerulske filtracije (JGF)

N18.1

N18 Hronic¢na bolest bubrega

Hroni¢na bolest bubrega 1. stepena

N18.2 Hronicna bolest bubrega 2. stepena
N18.3 Hronicna bolest bubrega 3. stepena
N18.4 Hronicna bolest bubrega 4. stepena
N18.5 Hronicna bolest bubrega 5. stepena
N18.9 Hronic¢na bolest bubrega, neoznacena

Hroni¢na bolest bubrega
Normalna ili poveéana JGF (>90 mL/min)
Blago smanjenje JGF (60-89 mL/min)
Umereno smanjenje JGF (30-59 mL/min)
Tesko smanjenje JGF (15-29 mL/min)
Krajnji stadijum bolesti bubrega

Hronicna bolest bubrega, neoznacena

d. Kategorije jacine glomerulske filtracije (JGF) u hroni¢noj bolesti bubrega prema KDIGO vodicu

Kategorija JGF, ml/min/1.73m? Opis
G1 >90 Ostecenje bubrega sa normalnom ili pove¢anom JGF
G2 60-89 Osteéenje bubrega sa blagim smanjenjem JGF
G3a 45-59

Ostecenje bubrega sa umerenim smanjenjem JGF
G3b 30-44
G4 15-29 Tesko smanjenje JGF
G5 <15 Terminalna insuficijencija bubrega

gudava i ocenu prognoze bolesti (1). KDIGO vodi¢
prepoznaje opadajuéi raspon od Sest kategorija
jacine glomerulske filtracije u hroni¢noj bolesti
bubrega—G1, G2, G3a, G3b, G4, G5, gde G1 oznaca-
va ostecenje bubrega sa normalnom ili pove¢anom
ja¢inom glomerulske filtracije, dok G5 oznacava
terminalnu insuficijenciju bubrega (Tabela 1 pod d)

(1,2). Sa druge strane, deseta revizija Medunarodne
statisticke klasifikacije bolesti i srodnih zdravstvenih
problema (MKB-10) prepoznaje pet stadijuma
HBB, koji prema referentnim vrednostima jacine
glomerulske filtracije odgovaraju kategorijama iz
KDIGO vodica, s tim Sto treéi stepen HBB prema
MKB-10 obuhvata celokupan raspon vrednosti
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Table 1. Classification of diabetes mellitus and chronic kidney disease

b. Description of additional numbers in four-digit diagnostic codes for diabetes mellitus

Number Meaning in ICD-10 diagnosis, English Meaning in ICD-10 diagnosis, Latin

.0 With coma without ketoacidosis Cum comato diabetico et sine ketoacidosi

! With ketoacidosis Cum ketoacidosis

2 With renal complications Cum complicationibus renalibus

.3 With ophthalmic complications Cum complicationibus ophthalmicis

4 With neurological complications Cum complicationibus neurologicis

.5 With peripheral circulatory complications Cum complicationibus systematis circularis
peripherici

.6 With other specified complications Cum complicationibus aliis specificatis

.7 With multiple complications Cum complicationibus multiplicibus

.8 With unspecified complications Cum complicationibus, non specificatis

9 Without complications Sine complicationibus

c. Three-digit and four-digit ICD-10 diagnoses relating to chronic kidney disease - meaning

Code according to ICD-10

ICD-10 diagnosis

Description of kidney damage and values
of glomerular filtration rate (GFR)

N18.1

N18 Chronic kidney disease

Chronic kidney disease stage 1

N18.2 Chronic kidney disease stage 2
N18.3 Chronic kidney disease stage 3
N18.4 Chronic kidney disease stage 4
N18.5 Chronic kidney disease stage 3
N18.9 Chronic kidney disease, unspecified

Chronic kidney disease
Normal or high GFR (> 90 mL/min)
Mildly decreased GFR (60-89 mL/min)
Moderately decreased GFR (30-59 mL/min)
Severely decreased GFR (15-29 mL/min)
Kidney failure

Chronic kidney disease, unspecified

d. Categories of glomerular filtration rate(GFR) in chronic kidney disease according to KDIGO Guidelines

Category GFR, ml/min/1.73m? Description
G1 290 Chronic kidney disease with normal or high GFR
G2 60-89 Chronic kidney disease with mildly decreased GFR
G3a 45-59
Chronic kidney disease with moderately decreased GFR
G3b 30-44
G4 15-29 Severely decreased GFR
G5 <15 Kidney failure

Three-digit and four-digit diagnostic codes
published in the International Statistical
Classification of Diseases and Related Health
Problems — 10*" Revision (ICD-10) (24) are entered
into the form of individual report on hospitalization
according to the Guidelines for completing the
report on hospitalization (23). Codes which,

according to the ICD -10, refer to different types of
diabetes and chronic kidney disease are presented
in Table 1 (a, b, c). Due to its etiological specificity,
diagnosis O-24 — Diabetes in pregnancy has been
excluded from this study.

According to the recommendations of KDIGO
Guidelines for the evaluation and classification
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jacine glomerulske filtracije koji je u KDIGO vodicu
predstavljen kao G3a i G3b (1,2,24). U ovom radu
¢e za oznacavanje zdravstvenih stanja biti koriscée-
na nomenklatura iz desete revizije Medunarodne
statisti¢ke klasifikacije bolesti i srodnih zdravstvenih
problema (MKB-10) (24).

Iz baze individualnih izvestaja o hospitalizaciji za
teritoriju Beograda u 2019. godini, koju vodi Gradski
zavod za javno zdravlje Beograd, pristupom na dan
05.04.2021. godine, izvrSseno je izdvajanje epizo-
da bolni¢kog lecenja u kojima je u bar jednom od
polja pod nazivima ,Uputna dijagnoza“, , Osnovni
uzrok hospitalizacije” ili ,Prateée dijagnoze po
MKB*“ zabeleZen zapis ,E1“ kako bi u pretrazi bile
izdvojene Sifre sledeéih dijagnoza iz MKB-10 klas-
ifikacije: E10, E10.0-E10.9, E11, E11.0-E11.9, E12,
E12.0-E12.9, E13, E13.0-E13.9, E14, E14.0-E14.9,
E15, E16, E16.0-E16.4, E16.8, E16.9 (ukupno su 64
dijagnoze usle u pretragu) (Grafikon 1). Iz baze je
ovim postupkom izdvojeno ukupno 25.021 epizo-
da bolni¢kog le€enja. Slededi korak bio je izdvajan-
je epizoda bolnic¢kog lecenja ¢iji je ,,0Osnovni uzrok
hospitalizacije” pripadao nekoj od 44 dijagnoze
koje se odnose na razli¢ite oblike Seéerne bolest;,
iskljucujudi insulin-zavisni oblik (Grafikon 1), Sto
je dalo ukupno 1993 epizoda bolnickog lecenja za
dalju analizu. Dodatnih 10 epizoda bolnickog lecen-

Baza izveitaja o hospitalizaciji Gradskog
zavoda za javno zdravlje Beograd za 2019.

ja (0,5%) za koje su kao osnovni uzrok hospitalizaci-
je zabeleZene dijagnoze E13.8, E13.9, E14.1, E14.5
i E14.9, iskljuceno je iz dalje obrade, jer stanja koja
opisuju ne ukljucuju T2D prema MKB-10 klasifikaciji
(24), i stoga je za istrazivacki skup preostalo ukupno
1983 epizode bolnickog lecenja.

U okviru 15 polja namenjenih unosu obelezja
,Prateée dijagnoze po MKB*, maksimalan moguci
broj unosa u istrazivackom uzorku (n=1983), iznosi
29.745 (15 za svaku od 1983 epizode bolni¢kog
lecenja). U 57 epizoda bolnickog lecenja u istrazivac-
kom uzorku otkriveni su viSestruki unosi istovetnih
dijagnoza (navodimo primer slucaja jedne epizode
bolnickog lecenja gde je dijagnoza E11.4 upisana u
svako od mogudih 15 polja), sto je smatrano teh-
ni¢kim propustom, te je vrSeno njihovo sazimanje
u okviru baze istraZivackog uzorka, gde su u svakoj
od opisanih 57 epizoda bolni¢kog le¢enja odstra-
njeni svi visestruki unosi dijagnoza u okviru obelezja
,Prateée dijagnoze po MKB“. Na ovaj nacin, ukupno
je isklju¢eno 504 ponavaljajuéa unosa.

Za potrebe deskriptivnog predstavljanja poda-
taka koris¢eni su distribucija frekvencija (apsolutni
i relativni brojevi), procenti, srednja vrednost, kvar-
tili, standardna devijacija i medijana. Analiza pos-
tojanja statistic¢ki znacajnih razlika numerickih po-
dataka, temeljila se na upotrebi neparametarskog

godinu (pristup 05.04.2021.)

I
Y

n=25.021

lzdvajanje epizoda bolnickog lecenja koje u
obelezjima ,Uputna dijagnoza”, ,Osnovni uzrok
hospitalizacije” ili ,Pratece dijagnoze po MKB”
sadrie zapis ,,E1”.

epizoda bolni¢kog lecenja

|
) 2

n=1993

Izdvajanje epizoda bolnitkog lec¢enja koje u polju
»0snovni uzrok hospitalizacije” sadrze neku od
slededih dijagnoza: E11, E11.0-E11.9, E12, E12.0-
E12.9, E13, E13.0-E13.9, E14, E14.0-E14.9

epizoda bolni¢kog lecenja

l
:

n=1983

Isklju€eno 10 epizoda bolnickog lecenja koje u

polju ,,0Osnovni uzrok hospitalizacije” sadrze neku
od dijagnoza E13.8, E13.9, E14.1, E14.5i E14.9

epizoda bolni¢kog lecenja
IstraZivacki skup

Grafikon 1. Formiranje istrazivackog skupa
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of chronic kidney disease, chronic kidney disease
is classified based on cause, GFR category, and
albuminuria category, which by combining the
information enables the assessment of disease
prognosis (1). KDIGO Guidelines recognizes six
GFR categories in chronic kidney disease — G1,
G2, G3a, G3b, G4, G5, where G1 refers to kidney
damage with normal or high glomerular filtration
rate, whereas G5 refers to kidney failure (Table 1d)
(1,2). On the other hand, the tenth revision of the
International statistical classification of diseases
and related health problems (ICD-10) recognizes
five stages of chronic kidney disease, which
according to reference values of GFR respond to the
categories from KDIGO Guidelines, while the third
stage of chronic kidney disease according to ICD-10
includes a whole range of values of GFR, which is
presented as G3a and G3b in KDIGO Guidelines
(1,2,24). The nomenclature from the tenth revision
of the International Statistical Classification of
Diseases and Related Health Problems will be used
to identify health conditions in this study (24).

The database of individual reports on
hospitalizations in Belgrade in 2019, which is
maintained by the City Institute of Public Health in
Belgrade, was accessed on 5 April, 2021 to select
episodes of hospital treatment, where at least

Hospitalization report database of the City
Institute for Public Health Belgrade for the

one of five fields named “Referral diagnosis”, “The
main reason of hospitalization” or “Concomitant
diagnoses according to ICD” contained code
“E1”, in order to single out codes of the following
diagnosesduringthesearch: E10,E10.0-E10.9,E11,
E11.0-E11.9, E12, E12.0-E12.9, E13, E13.0-E13.9,
E14, E14.0-E14.9, E15, E16, E16.0-E16.4, E16.8,
E16.9 (the total of 64 diagnoses were included
in the search) (Graph 1). The total of 25021
hospital admission episodes was selected from
the database. The next step was the selection of
hospital treatment episodes whose “Main cause of
hospitalization” belonged to one of 44 diagnoses
relating to different types of diabetes, excluding
insulin-dependent type (Graph 1), which gave
1993 episodes of hospital treatments for further
analysis. Additional 10 episodes of hospitalization
(0.5%), whose main causes were diagnoses E13.8,
E13.9, E14.1, E14.5 and E14.9, were excluded
from further analysis because these conditions did
not include type 2 diabetes mellitus according to
ICD-10 classification (24), and therefore, the study
sample included the total of 1983 episodes of
hospital treatment.

The maximal possible number of entries in
the study sample (n=1983) amounts to 29745
within 15 fields which were intended for entering

year 2019 (access 04/05/2021)

I
2

n=25,021

contain the record "E1" in the "Referral diagnosis",

"Main cause of hospitalization" or "Accompanying

Extracting episodes of hospital treatment that

diagnoses according to the ICD" labels.

episode of hospital treatment

Y
n=1993

Selection of episodes of hospital treatment that
contain one of the following diagnoses in the
"Main cause of hospitalization" field: E11, E11.0-
E11.9, E12, E12.0-E12.9, E13, E13.0-E13.9, E14,

episode of hospital treatment

v

n=1983

cause of hospitalization" field E13.8, E13.9, E14.1,

Excluded are 10 episodes of hospital treatment

that contain one of the diagnoses in the "Main

E14.5iE14.9

episode of hospital treatment
Study sample

Graph 1. Formation of study sample
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Vilkoksonovog testa sume rangova (Mann-Whit-
ney U Test). Za proveru statisticke znacajnosti ra-
zlika u slucajevima kategoric¢kih podataka koriséen
je Hi kvadrat test (Chi-squared test), ili po potrebi
FiSerov test tacne verovatnoce (Fisher’s exact test).

Provera ispunjenosti uslova za primenu odgo-
varajuéeg statistickog testa, obavljena je ispitiva-
njem oblika raspodele vrednosti obelezja od in-
teresa. Za ove potrebe, koris¢eni su pokazatelji
oblika raspodele (Skewness, Kurtosis), kao i poseb-
ni statisticki testovi (Kolmogorov-Smirnov test,
Shapiro-Wilk test). U slucaju obelezja ,Starost”,
raspodela vrednosti odstupala je od normalne
raspodele, po obliku negativne iskoSenosti, u nesto
manjem stepenu (Skewness=-0.96; Kurtosis=2.24;
Kolmogorov-Smirnov Test Statistic=0.096, p=0.00;
Shapiro-Wilk Test Statistic=0.954, p=0.00). Kako bi
se postigla normalizacija raspodele, pokusano je
sa transformacijom putem kvadriranja vrednosti
obelezja, ali znacajniji rezultati nisu postignuti, sto
je opravdalo izbor neparametarskih metoda statis-
ticke analize.

Priprema i statisticka obrada baze podataka iz-
vrSena je uz pomoc¢ softverskog paketa programa
IBM SPSS Statistics for Windows, version 26 (IBM
Corp., Armonk, N.Y., USA).

Rezultati

ProseCna starost pacijenata zastupljenih u
skupu od 1983 odabrane epizode bolnickog lecen-
ja, iznosila je 64,6 godina (SD=11,7), medijana
66,0 (minimalno 59,0, a maksimalno 72,0 godine).
Najzastupljeniji uzrast je bio 68 godina, sto je za-
beleZzeno u 110 (5,5%) epizoda bolnickog lecenja.

Za 51,5% (n=1022) epizoda bolnickog lecenja za-
beleZen je Zenski pol pacijenta, a muski u preosta-
lih 48,5% (n=961) epizoda bolnic¢kog lecenja.

Pojava bar jedne od prateéih dijagnoza koje
oznacavaju HBB (N18-N18.9) zabelezena je u 188
(9,5%) epizoda bolnickog lecenja. Sa druge strane,
ukupan broj zabelezenih unosa ovih prateéih di-
jagnoza iznosio je 209 (Tabela 2). Utvrdeno je da
je u 168 (8,5%) epizoda bolni¢kog lecenja prisutna
samo jedna od pratedih dijagnoza koje oznacavaju
HBB (N18-N18.9), u 19 (0,9%) epizoda bolnickog
lecenja prisutne su dve razliCite prateée dijagno-
ze N18-N18.9, dok su u samo jednom slucaju za-
beleZene tri razlicite prateée dijagnoze N18-N18.9
u okviru jedne epizode bolnic¢kog lecenja. U okviru
skupa od 20 epizoda bolnickog lecenja sa vise od
jedne pratece dijagnoze iz grupe N18-N18.9, naj-
cesée se javljaju N18.3 — u 14 epizoda bolni¢kog
le¢enja, N18.9 u 13 epizoda bolnickog lecenja,
potom N18.4u5,N18.1u4,N18.2u3iN185u?2
epizode bolnickog lecenja.

Broj epizoda bolnickog lecenja koje su se zavrsile
smrtnim ishodom iznosio je 47 (2,4%) od 1983. Od
ovih 47 epizoda bolnickog lecenja, njih 9 (19%)
imalo je zabelezenu bar jednu prateéu dijagnozu
koja se odnosila na HBB. Svi smrtni ishodi zabeleze-
ni su u grupi epizoda bolnic¢kog le¢enja (n=168) u
kojoj je prisutna samo jedna od pratecih dijagnoza
koje oznacavaju hroni¢nu bolest bubrega (Tabela 2).

Smrtnih ishodi bili su statisticki znacajno
ucestaliji u grupi sa bar jednom od prateéih dijagno-
za hronic¢ne bolesti bubrega u odnosu na grupu bez
ovih pratecih dijagnoza (4,8% vs. 2,1%) (Tabela 3).

Tabela 2. Pregled broja pratecih dijagnoza koje oznacavaju hroni¢nu bolest bubrega (HBB) i broj
smrtnih ishoda u grupama definisanim ovim dijagnozama (n=1983)

Sifra prema MKB-10 Brojj:;z)iazt;);:i:c:‘l:i;"::;::r:::nglaB; (I;:j;ima Broj smrtnih ishoda u grupi (%)
N18 0(0,0) 0(0,0)
N18.1 9(0,5) 0(0,0)
N18.2 16 (0,8) 1(0,05)
N18.3 79 (4,0) 0(0,0)
N18.4 13 (0,7) 3(0,15)
N18.5 10 (0,5) 1(0,05)
N18.9 82 (4,1) 4(0,2)
Ukupno 209 (10,6) 9 (0,45)
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“Concomitant diagnoses according to ICD” (15
for each of 1983 episodes of hospital treatment).
In the study sample, in 57 episodes of hospital
treatment, the same diagnosis was reported more
than once (there is an example of one episode
of hospital treatment where diagnosis E11.4 was
written in each of 15 possible fields), which was
considered to be a technical error, and therefore,
these entries were abridged within the database
of the study sample, where all multiple entries
of diagnoses were removed from each of 57
episodes of hospital treatment within the field
“Concomitant diagnoses according to ICD. Thus,
504 duplicate entries were removed.

The distribution of frequency (absolute and
relative numbers), percentages, mean value,
quartiles, standard deviation and median were
used for the descriptive analysis of data. The
analysis of statistically significant data was based
on the usage of non-parameter Mann-Whitney
Test. A chi-squared test or Fisher’s exact test
were used in case of categorical data to check the
statistical significance of differences.

Distribution of values was investigated
in order to check whether the conditions for
the application of appropriate statistical test
were met. Thus, the indices of the shape of
distribution were used (Skewness, Kurtosis), as
well as specific statistical tests (The Kolmogorov-
Smirnov test, Shapiro-Wilk test). As far as “age”
marker is concerned, the distribution of values
deviated from the normal distribution, and it was
a negatively skewed distribution to a lesser extent
(Skewness=-0.96; Kurtosis=2.24; Kolmogorov-

Smirnov Test Statistic=0.096, p=0.00; Shapiro-Wilk
Test Statistic=0.954, p=0.00). In order to reach
normal distribution, the values were transformed
with the help of squaring, but significant results
were not achieved, which justified the use of
nonparametric methods of statistical analysis.

The preparation and statistical analysis of
database was done with the help of software
package IBM SPSS Statistics for Windows version
26 (IBM Corp., Armonk, N.Y., USA).

Results

The average age of patients from 1983 selected
episodes of hospital treatment amounted to 64.6
years (SD=11.7), media 66.0, (minimal 59.0 and
maximal 72.0). The most frequent age was 68
years, which was recorded in 110 (5.5%) episodes
of hospital treatment. For 51.5% (n=1022) episodes
of hospital treatment, patients were women, while
in 48.5% (n=961) episodes of hospital treatment,
patients were men.

The occurrence of at least one concomitant
diagnosis related to chronic kidney disease (N18-
N18.9) was recorded in 188 (9.5%) episodes of
hospital treatment. On the other hand, the total
number of recorded entries of concomitant
diagnoses amounted to 209 (Table 2). It was found
that only one concomitant diagnosis relating to
chronic kidney disease (N18-N18.9) was present
in 168 (8.5%) episodes of hospital treatment,
two different concomitant diagnoses N18-N18.9
were present in 19 (0.9%) episodes of hospital
treatment, while three different concomitant
diagnoses N18-N18.9 were recorded in one case

Table 2. Review of number of concomitant diagnoses relating to chronic kidney disease and number
of fatal outcomes in groups defined by these diagnoses (n=1983)

IC:I;I_elsoaccordmg to Num:ane‘r’v:fice: :;:ﬁi;i r;:::;::\:::::‘tjment Number of fatal outcomes in the group (%)
N18 0(0.0) 0(0.0)
N18.1 9(0.5) 0(0.0)
N18.2 16 (0.8) 1(0.05)
N18.3 79 (4.0) 0(0.0)
N18.4 13(0.7) 3(0.15)
N18.5 10 (0.5) 1(0.05)
N18.9 82 (4.1) 4(0.2)
Total 209 (10.6) 9 (0.45)
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Tabela 3. Smrtni ishodi i hroni¢na bolest bubrega (n=1983)

z\al\;:f_rl'l\lalgfigt)iijagnoza Smrtni ishodi (% po redovima) Ukupno (%) p vrednost’
Ne Da

Ne 1757 (97,9) 38(2,1) 1795 (90,5)

Da 179 (95,2) 9 (4,8) 188 (9,5) 0,038

Ukupno (%) 1936 (97,6) 47 (2,4) 1983 (100)

“p vrednost za Hi kvadrat test

Utvrdena je statisticki znacajna razlika u
ucestalosti pojave smrtnih ishoda izmedu grupe
epizoda bolni¢kog le¢enja u kojima je zabeleze-
na prateca dijagnoza N18.4 i grupe u kojoj su sve
preostale epizode bolnickog le¢enja bez pomenute
prate¢e dijagnoze (p=0,003) (Tabela 4). Ostale
uporedivane grupe nisu pokazale statisticki znacaj-
nu razliku u sliénim poredenjima. Smrtni ishodi bili
su statisticki znacajno ucestaliji u grupi epizoda
bolnickog lecenja u kojima je zabeleZzena prateca
dijagnoza N18.4 u poredenju sa grupom bez ove
pratece dijagnoze (23,1% vs. 2,2%).

Utvrdeno je postojanje statisti¢ki znacajne raz-
like (p < 0,001) u odnosu na starost izmedu grupe
sa bar jednom od pratecih dijagnoza N18.1-N18.9
u odnosu na grupu bez ovih pratecih dijagnoza
(Tabela 5). Pokazano je i da postoji statisticki znaca-
jna razlika u odnosu na starost izmedu grupa epi-
zoda bolnic¢kog lecenja definisanih prate¢im dijag-
nozama N18.3, N18.4, N18.9 i njihovih uporednih
grupa (Tabela 6). Nije utvrdeno postojanje statistic-
ki znacajne razlike u starosti izmedu grupa epizoda
bolnickog lecenja definisanih prate¢im dijagnozama
N18.1, N18.2, N18.5 i njihovih uporednih grupa.

Tabela 4. Ulestalost smrtnih ishoda izmedu razliCitih grupa definisanih odredenom dijagnozom
hroni¢ne bolesti bubrega (n=1983)

Dijagnoza hroni¢ne . - . .
el e Smrtni ishodi (% po redovima) p vrednost
Ne Da
N18.1 9 (100,0) 0(0,0) 1000
Ostali bez N18.1 1927 (97,6) 47 (2,4) ’
N18.2 79 (100,0) 1(6,3) 0,320
Ostali bez N18.2 1857 (97,5) 46 (2,3) ’
N18.3 79 (100,0) 0(0,0) 0.259
Ostali bez N18.3 1857 (97,5) 47 (2,5) !
N18.4 10 (76,9) 3(23,1) 0,003
Ostali bez N18.4 1926 (97,8) 44 (2,2) ’
N18.5 9(90,0) 1(10,0) 0214
Ostali bez N18.5 1927 (97,7) 46 (2,3) !
N18.9 9 (90,0) 4 (4,9) 0127
Ostali bez N18.9 1927 (97,7) 43 (2,3) ’

“p vrednost FiSerovog testa tacne verovatnoce

Tabela 5. Razlike u odnosu na starost u zavisnosti od prisustva bar jedne od dijagnoza

hroni¢ne bolesti bubrega

(N18.1-N18.9)

Bar jedna od dijagnoza

Uzrast (godine) p vrednost®

X sD
Ne 63,93 11,75
Da 71,36 9,33 p < 0,001

X - aritmeticka sredina, SD -

standardna devijacija, “p vrednost za Vilkoksonov test sume rangova
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Table 3. Fatal outcomes and chronic kidney disease (n=1983)

'(Al\tl ;:a:f; 1n ; :)f IETIEEES Fatal outcomes (% in rows) Total (%) p value®
No Yes

No 1757 (97.9) 38(2.1) 1795 (90.5)

Yes 179 (95.2) 9(4.8) 188 (9.5) 0.038

Total (%) 1936 (97.6) 47 (2.4) 1983 (100)

“p value for Chi squared test

within one episode of hospital treatment. Within
the set of 20 episodes of hospital treatment with
more than one concomitant diagnosis from the
group N18-N18.9, N18.3 appeared most frequently
—in 14 episodes of hospital treatment, N18.9 in 13
episodes of hospital treatment, followed by N18.4
in 5 episodes, N18.1 in 4, N18.2 in 3, N18.5 in 2
episodes of hospital treatment.

The number of episodes of hospital treatment
that ended in fatal outcome amounted to 47
(2.4%) of 1983. Of 47 episodes of hospital treat-
ment, 9 (19%) had at least one concomitant

diagnosis relating to chronic kidney disease. All
fatal outcomes were recorded in the group of
episodes of hospital treatment (n=168), in which
only one concomitant disease relating to chronic
kidney disease was present (Table 2).

Fatal outcomes were more frequent in the
group of patients with at least one concomitant
diagnosis of chronic kidney disease and this
difference was significant in comparison to the
group of patients without concomitant diagnoses
(4.8% vs. 2.1%) (Table 3).

Table 4. Frequency of fatal outcomes between different groups defined by specified diagnosis
of chronic kidney disease (n=1983)

Dlag.n05|s o_f chronic Fatal outcomes (% in rows) p value®
kidney disease
No Yes

N18.1 9 (100.0) 0(0.0) 1000
Others without N18.1 1927 (97.6) 47 (2.4) ’

N18.2 79 (100.0) 1(6.3) 0.320
Others without N18.2 1857 (97.5) 46 (2.3) :

N18.3 79 (100.0) 0(0.0) 0.259
Others without N18.3 1857 (97.5) 47 (2.5) ’

N18.4 10 (76.9) 3(23.1) 0.003
Others without N18.4 1926 (97.8) 44 (2.2) :

N18.5 9 (90.0) 1(10.0) 0214
Others without N18.5 1927 (97.7) 46 (2.3) '

N18.9 9 (90.0) 4 (4.9) 0.127
Others without N18.9 1927 (97.7) 43 (2.3) '

“p value of Fisher’s exact test

Table 5. Difference in age depending on the presence of at least one of diagnoses
of chronic kidney disease

At least one of diagnoses R e
(N18.1-N18.9)
X SD
No 63.93 11.75
Yes 71.36 9.33 p <0.001

X - arithmetic mean, SD - standard deviation, “p value for Wilcoxon rank-sum test
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Tabela 6. Razlike u odnosu na starost izmedu ispitivanih grupa definisanih odredenom dijagnozom

hronic¢ne bolesti bubrega

Dijagnoza hronicne . .
e Uzrast (godine) p vrednost
X SD
N18.1 70,78 11,83 0103
Ostali bez N18.1 64,61 11,74 !
!\l18.2 69,00 6,75 0,121
Ostali bez N18.2 64,60 11,77
!\118.3 72,01 8,37 0,001
Ostali bez N18.3 64,33 11,77
N18.4 71,62 11,56 0013
Ostali bez N18.4 64,59 11,73 !
N18.5 66,90 13,77 0391
Ostali bez N18.5 64,63 11,74 !
N18.9 71,52 9,74
Ostali bez N18.9 64,34 11,73 <0001

x - aritmeti¢ka sredina, SD - standardna devijacija, "p vrednost za Vilkoksonov test

sume rangova

Osobe koje su pripadale grupi epizoda bolni¢kog
lecenja koje su imale zabelezenu bar jednu pratecu
dijagnozu N18.1-N18.9 u proseku su bile 7,42
godine starije od svih ostalih osoba iz uporednih
epizoda bolni¢kog lecenja. Osobe koje su pripadale
grupi epizoda bolnickog lecenja koje su imale za-
beleZenu pratecu dijagnozu N18.3 u proseku su bile
7,68 godina starije od svih ostalih osoba iz epizoda
bolnickog leCenja bez ove pratece dijagnoze. Osobe
koje su pripadale grupi epizoda bolni¢kog le€enja
koje su imale zabeleZenu pratecu dijagnozu N18.4
u proseku su bile 7,02 godine starije od svih ostalih
osoba iz epizoda bolnickog lecenja bez ove prateée
dijagnoze. Osobe koje su pripadale grupi epizoda
bolnic¢kog le¢enja koje su imale zabeleZzenu pratecu
dijagnozu N18.9 u proseku su bile 7,18 godina stari-
je od svih ostalih osoba iz epizoda bolnic¢kog le€enja
bez ove pratede dijagnoze.

Ispitivano je postojanje razlika u zastupljenosti
grupe definisane prisustvom bar jedne od pratecih

dijagnoza za oznaku hroni¢ne bolesti bubrega
N18.1-N18.9 izmedu muskaraca i Zzena (Tabela 7),
kao i zastupljenost grupa definisanih pojedinacnim
dijagozama N18.1-N18.9 izmedu polova (Tabela
8). Epizode bolnickog leCenja sa bar jednom od
pratecih dijagnoza N18.1-N18.9 statisticki znacaj-
no (p = 0,006) ¢esée se javljaju medu epizodama
bolni¢kog le€enja sa zabeleZzenim muskim polom
(5,5% vs. 4,0%). Epizode bolnickog leCenja sa
prate¢im dijagnozama N18.4 i N18.9, statisticki
znacajno Cesce se javljaju (p,,, = 0,039) (p,,., =
0,001) medu epizodama bolnickog lec¢enja sa za-
belezenim muskim polom (N18.4 - 0,5% vs. 0,1%)
(N18.9-2,8% vs. 1,4%).

Diskusija

Nedovoljno istrazivanja koja bi upotpunila
shvatanje uticaja HBB na ucestalost pojave smrt-
nih ishoda kod pacijenata bolnicki le¢enih zbog
T2D u nasoj sredini, usmerilo je ovo istraZivanje

Tabela 7. Pol i hroni¢na bolest bubrega (n=1983)

?3181:?-13:8:;; Slisepees Pol (%) Ukupno (%) p vrednost®
Muski Zenski

Ne 852 (43,0) 943 (47,5) 1795 (90,5)

Da 109 (5,5) 79 (4,0) 188 (9,5) 0,006

Ukupno (%) 961 (48,5) 47 (51,5) 1983 (100)

"p vrednost za Hi kvadrat test
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Table 6. Differences in age between the examined groups defined by specific diagnosis
of chronic kidney disease

Diagnosis of chronic Age value®
kidney disease & P
X SD
N18.1 70.78 11.83 0.103
Others without N18.1 64.61 11.74 ’
N18.2 69.00 6.75 0121
Others without N18.2 64.60 11.77 ’
N18.3 72.01 8.37
Others without N18.3 64.33 11.77 <0.001
N18.4 71.62 11.56 0.013
Others without N18.4 64.59 11.73 ’
N18.5 66.90 13.77 0391
Others without N18.5 64.63 11.74 ’
N18.9 71.52 9.74
Others without N18.9 64.34 11.73 <0.001

X - arithmetic mean, SD - standard deviation, "p value for Wilcoxon rank-sum test

Statistically significant difference regarding the
frequency of fatal outcomes was found between
the group of hospital treatment episodes, in which
the concomitant diagnosis N18.4 was recorded,
and the group in which all remaining episodes
of hospital treatment were without the above-
mentioned concomitant diagnosis (p = 0.003) (Table
4). Other compared groups did not show statistically
significant difference in similar comparisons. Fatal
outcomes were more frequent and this difference
was statistically significant in groups of hospital
treatment episodes, in which concomitant diagnosis
N18.4 was recorded, in comparison to the group
without this concomitant diagnosis (23.1% vs. 2.2%).

The statistically significant difference regarding
age was found (p < 0.001) between the group with
at least one of concomitant diagnoses N18.1-N18.9
compared to the comparison group (Table 5).

The statistically significant difference regarding
age was found between groups of hospital treatment

episodes defined by concomitant diagnoses N18.3,
N18.4, N18.9 and the comparison groups (Table
6). The statistically significant difference regarding
age was not found between hospital treatment
episodes defined by concomitant diagnoses N18.1,
N18.2, N18.5 and the comparison groups.

Persons who belonged to the group of hospital
treatment episodes with at least one concomitant
diagnosis N18.1-N18.9 were, on average, 7.42
years older than all other persons from comparison
groups of hospital treatment episodes. Persons
who belonged to hospital treatment episodes with
concomitant diagnosis N18.3 were on average
7.68 years older than all the other persons without
this concomitant diagnosis. Persons who belonged
to the group of hospital treatment episodes with
the concomitant diagnosis N18.4 were on average
7.02 years older than all the other persons from
the group of hospital treatment episodes without
this concomitant diagnosis. Persons who belonged

Table 7. Sex and chronic kidney disease (n=1983)

'(AI: ;:a::;) {' ; ;;)f Clsenpees Sex (%) Total (%) p value’
Male Female

No 852 (43.0) 943 (47.5) 1795 (90.5)

Yes 109 (5.5) 79 (4.0) 188 (9.5) 0.006

Total (%) 961 (48.5) 47 (51.5) 1983 (100)

"p value of Chi-squared test
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Tabela 8. Ucestalost muskog i Zenskog pola izmedu razli¢itih grupa definisanih odredenom
dijagnozom hronicne bolesti bubrega (n=1983)

Dijagnoza hronicne o 5
bolesti bubrega () PR IS
Muski Zenski
N18.1 5(0,3) 4(0,2) 0747
Ostali bez N18.1 956 (48,2) 1018 (51,3) !
N18.2 5(0,3) 11(0,5) 0167
Ostali bez N18.2 956 (48,2) 1011 (51,0) ’
N18.3 38(1,9) 41 (2,0) 0.948"
Ostali bez N18.3 923 (46,5) 981 (49,6) ’
N18.4 10 (0,5) 3(0,1) 0039°
Ostali bez N18.4 951 (48,0) 1019 (51,4) !
N18.5 8(0,4) 2(0,1) 0.058"
Ostali bez N18.5 953 (48,0) 1020 (51,5) ’
N18.9 55 (2,8) 27 (1,4) 0.001°
Ostali bez N18.9 906 (45,8) 995 (50,2) !

'p vrednost prema Hi kvadrat testu; “p vrednost prema FiSerovom testu tacne

verovatnoce

prvenstveno ka ispitivanju razlika u pojavi smrtnih
ishoda izmedu razliCitih grupa definisanih prisust-
vom bilo koje ili pak odredene pratece dijagnoze
HBB (N18.1-N18.9).

Statisticki znacajno ceSéa pojava smrtnih
ishoda u grupi sa bar jednom od pratecih dijagnoza
N18.1-N18.9, a u odnosu na grupu bez ovih dijag-
noza, odgovara nalazima iz literature koji povezuju
HBB sa visim rizikom za smrtni ishod kod pacijena-
ta sa tipom 2 dijabetesa (11,12,14,15). Razvoj HBB
moZe se kretati u smeru visokog rizika za nastupa-
nje komplikovanih zdravstvenih stanja, dovodedi
do pojave hroni¢ne bubrezne slabosti, terminalne
bubrezne slabosti, kardiovaskularnih bolesti i
uvecane smrtnosti ovih pacijenata (1,2,25). Ut-
vrdena razlika u ucestalostima smrtnih ishoda se
stoga moze tumaciti kao deo mogucih i oc¢ekivanih
ishoda u klinickom toku HBB kod pacijenata bol-
nicki lecenih zbog T2D. Nisu utvrdene znacajne
razlike u odnosu na starost (p = 0,725) i pol (p =
0,142) izmedu grupe preminulih sa bar jednom od
pratecih dijagnoza N18.1-N18.9 i uporedne grupe
preminulih bez ovih dijagnoza.

Posmatrajuc¢i razlike u ucestalosti smrtnih
ishoda izmedu grupa definisanih prisustvom bar
jedne od prateéih dijagnoza HBB (N18.1-N18.9) i
njihovih uporednih grupa, pokazano je da znaca-
jna razlika postoji jedino u slucaju posmatranja
grupe definisane dijagnozom N18.4, koja odgo-
vara hroni¢noj bolesti bubrega 4. stepena prema

MKB-10 klasifikaciji, Ciji je ekvivalent G4 kategori-
ja jaCine glomerulske filtracije (JGF) u HBB prema
KDIGO vodicu (1,24). Kategorija G4 karakteriSe se
teskim smanjenjem jacine glomerulske filtracije
(JGF) (15-29 ml/min/1.73m?), i smatra se stan-
jem visokog rizika za dalju progresiju HBB prema
KDIGO vodicu (1). U literaturi postoje izvestaji koji
povezuju smanjenje jacine glomerulske filtracije
sa vecim rizikom za razvoj infarkta miokarda il
mozdanog udara kod pacijenata sa T2D (26), a po-
kazan je i uvecan rizik od smrtnog ishoda kod paci-
jenata sa dijabetesom koji imaju HBB udruZenu sa
bolestima srca ili moZzdanim udarom (27), Sto moze
pruziti objasnjenje za opaZeni rezultat. Sa druge
strane, za objasenjenje nalaza nepostojanja statis-
ticki znacajne razlike u ucestalosti smrtnih ishoda
izmedu preostalih ispitivanih grupa (posebno u
kategorijama koje se prema KDIGO vodi¢u sma-
traju visoko rizicnim), potrebno je vise usmerenih
istrazivanja kako bi se opaZena pojava adekvatno
tumacdila.

Zabelezena statisticki znacajna razlika u
odnosu na starost u epizodama bolnickog lecenja
u kojima je zastupljena bar jedna od pratecih di-
jagnoza N18.1-N18.9, odgovara nalazima iz litera-
ture (17,18,28) koji povezuju zastupljenost HBB sa
starijim uzrastom, a moze se tumaciti i u kontekstu
fizioloskog opadanja vrednosti jaCine glomerulske
filtracije sa starenjem (1). Daljom analizom, poka-
zano je da se opaZeni rezultat prvenstveno moze
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Tabela 8. Frequency of male and female sex between different groups defined by specific diagnosis of
chronic kidney disease — contingency table chi-squared test (n=1983)

Diagnosis of chronic o .
kidney disease S P
Male Female
N18.1 5(0.3) 4(0.2) 0.747"
Others without N18.1 956 (48.2) 1018 (51.3) '
N18.2 5(0.3) 11 (0.5) 0167"
Others without N18.2 956 (48.2) 1011 (51.0) ’
N18.3 38(1.9) 41 (2.0) 0.948"
Others without N18.3 923 (46.5) 981 (49.6) '
N18.4 10 (0.5) 3(0.1) 0.039"
Others without N18.4 951 (48.0) 1019 (51.4) '
N18.5 8(0.4) 2(0.1) 0.058"
Others without N18.5 953 (48.0) 1020 (51.5) '
N18.9 55 (2.8) 27 (1.4) 0.001"
Others without N18.9 906 (45.8) 995 (50.2) '

“p value of Chi-squared test; ““p value of Fisher’s exact test

to the group of hospital treatment episodes with
the concomitant diagnosis N18.9 were on average
7.18 years older than all the other persons from
the group of hospital treatment episodes without
this concomitant diagnosis.

The existence of differences between men and
women was investigated in the group defined by
the presence of at least one concomitant disease
N18.1-N18.8 (Table 7), as well as differences
between men and women in the group defined by
the presence of individual diagnoses N18.1-N18.9
(Table 8). The episodes of hospital treatment with
atleast one of concomitant diagnoses N18.1-N18.9
occur significantly more often (p = 0.006) in males
(5.5% vs. 4%). The episodes of hospital treatment
with concomitant diagnoses N18.4 and N18.9
occur significantly more often p, ., =0.039) (p, .,
=0.009) in males (N18.4 =0.5% vs. 0.1%) (N18.9 —
2.8% vs. 1.4%).

Discussion

The insufficient number of studies, which
would complement understanding of the influence
of chronic kidney disease on the frequency
of occurrence of fatal outcomes in patients
hospitalized due to type 2 diabetes mellitus in
our country, has directed this research primarily
towards the investigation of differences in the
occurrence of fatal outcomes between different
groups defined by the presence of either of the
concomitant diagnoses or certain diagnoses

relating to chronic kidney disease (N18.1-N18.9).

Themorefrequentoccurrenceoffataloutcomes
was statistically significant in the group with at
least one of concomitant diagnoses N18.1-N18.9
in comparison to groups without these diagnoses,
which corresponds to the findings from the
literature that associate chronic kidney disease
with the higher risk of fatal outcome in patients
with type 2 diabetes mellitus (11,12,14,15). The
development of chronic kidney disease may
contribute to the high risk of complicated health
conditions, thus leading to the chronic kidney
failure, end-stage kidney failure, cardiovascular
diseases and increased mortality rates of these
patients (1,2,25). The found difference in the
frequency of fatal outcomes may be interpreted
as part of possible and expected outcomes in the
clinical course of chronic kidney disease in patients
hospitalized due to type 2 diabetes mellitus. There
was no statistically significant difference regarding
age (p = 0.725) and sex (p = 0.142) between
deceased patients with at least one of concomitant
diagnoses N18.1-N18.9 and the comparison group
of deceased patients without these diagnoses.

By observing the difference regarding the
frequency of fatal outcomes between groups
defined by the presence of at least one concomitant
diagnosis designating chronic kidney disease
(N18.1-N18.9) and comparison groups, it has been
shown that statistically significant difference exists
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pripisati razlikama u starosti izmedu grupa epizo-
da bolnickog lecenja definisanih prate¢im dijag-
nozama N18.3, N18.4 i N18.9 i njihovih uporednih
grupa.

Statisticki znacajno veca zastupljenost epizo-
da bolnickog lecenja sa bar jednom od pratedih
dijagnoza N18.1-N18.9 medu epizodama bolnic-
kog leCenja sa zabelezenim muskim polom, a u
odnosu na epizode bolni¢kog lecenja sa zabeleze-
nim Zenskim polom, Sto je rezultat koji se javio i u
poredenju grupa koje su imale zabeleZene pratece
dijagnoze N18.4ili N18.9, u saglasnosti je sa delom
navoda iz literature (17). Sa druge strane, postoje
istrazivanja koja nisu potvrdila razlike u riziku za
pojavu HBB kod pacijenata sa dijabetesom, izmedu
osoba muskog i Zenskog pola (18). Ogranicen broj
izvora koji se bavio ovim pitanjem, nalaze spro-
vodenje dodatnih istrazivanja kako bi se adekvat-
no interpretirali dobijeni rezultati.

Neka od ogranitenja ovog istraZivanja mogu
umanjiti mogucnost generalizacije zaklju¢aka, pa
je za potpunije sagledavanje rezultata ove studije,
potrebno naglasiti i sledece aspekte: nije postojala
mogucnost utvrdivanja potencijalno ponovnih epi-
zoda bolnickog leCenja za iste osobe; kriterijumi za
unos uputne i pratecih dijagnoza, kao i osnovnog
uzroka hospitalizacije, nisu dovoljno precizni, Sto
se mozZe odraziti na razumevanje vremenskog sleda
pojave odredenih pratecih dijagnoza, kao i ukupnu
tacnost informacija u dijagnostickom smislu.

Prednosti istraZivanja. lzvor podataka pred-
stavljaju baze zvanicne statistike iz oblasti zdrav-
stvene zastite, Sto pruza mogucnost i za poredenje
dobijenih rezultata sa podacima iz ranijeg perioda.
Rezultati istrazivanja mogu doprineti adekvatnijem
sagledavanju problema HBB kod bolnicki lecenih
pacijenata sa T2D, a sa ciljem umanjenja posledica
koje ova stanja prouzrokuju — kako onih koji se ne-
posredno odrazavaju po zdravlje pacijenata, tako
i ukupnog opterecenja zdravstvenog sistema, koje
se ogleda u utvrdenim veéim troskovima i duzem
trajanju bolnickog lecenja pacijenata sa T2D, uko-
liko ovi pacijenti boluju i od HBB (19,20).

Zakljucak

Epizode bolnickog lecenja zabelezene u 2019.
godini u Beogradu, ¢iji je osnovni uzrok hospital-
izacije bioT2D, a koje suimale zabeleZzenu bar jednu
od pratedih dijagnoza N18.1-N18.9, odlikovale su
se vecom ucestalos¢u smrtnih ishoda u porede-

nju sa epizodama bolnickog le¢enja bez ovih dijag-

noza. Pacijenti iz grupe epizoda bolnickog lecenja
koju definisSe prisustvo bar jedne od pratedih dijag-
noza N18.1-N18.9 odlikuju se vecom prose¢nom
staros¢u i ve¢om zastupljeno$éu muskog pola.
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only in the group defined by diagnosis N18.4, which
corresponds to the fourth stage of chronic kidney
disease according to ICD-10, whose equivalent
is G4 category of glomerular filtration rate (GFR)
in chronic kidney disease according to KDIGO
Guidelines (1,24). The category G4 is characterized
by severely decreased glomerular filtration rate
(GFR) (15-29 ml/min/1.73m?) and it is considered
the condition related to the high risk of further
progression of chronic kidney disease according
to KDIGO Guidelines (1). In the literature, one may
find reports that associate the decreased GFR with
the increased risk of myocardial infarction or stroke
in patients with type 2 diabetes mellitus (26), while
the increased risk of fatal outcome has been shown
in patients with type 2 diabetes mellitus who have
chronic kidney disease coexistent with heart disease
or stroke (27), which may explain the observed
result. On the other hand, in order to explain
the absence of statistically significant difference
regarding the frequency of fatal outcomes between
the remaining examined groups (especially in
categories, which are considered to be at the
increased risk according to KDIGO categories), more
targeted research is necessary in order to interpret
adequately the observed occurrence.

The statistically significant difference regarding
age in episodes of hospital treatment, in which at
least one of concomitant diagnoses N18.1-N18.9
is present, corresponds to the literature findings
(17,18,28) that associate chronic kidney disease
with older age, while it can also be interpreted
in the context of physiological decrease of
glomerular filtration rate in older age (1). Further
analysis has shown that the observed findings may
be attributed to the difference in age between
groups of hospital treatment episodes defined by
concomitant diagnoses N18.3, N18.4 and N18.9
and the comparison groups.

Greater presence of episodes of hospital
treatment with at least one concomitant diagnosis
N18.1-N18.9 was statistically significant among
episodes of hospital treatment that included males
in comparison to episodes of hospital treatment
that included females, which is the result of
comparison of groups with concomitant diagnoses
N18.4 or N18.9, and which is in accordance with
some literature findings (17). On the other hand,
there are studies which have not confirmed
differences regarding the risk of chronic kidney
disease in patients with diabetes between male

and female patients (18). The limited number of
sources dealing with this subject topic demands
further research in order to interpret the obtained
results adequately.

Some of the limitations of this research may
reduce the possibility of generalizations when
making conclusions, and therefore, in order to
perceive the results of this study more completely,
the following aspects should be emphasized: there
was no possibility of establishing the repeated
episodes of hospital treatment for the same
persons; criteria for the referral and concomitant
diagnoses, as well as for the main cause of
hospitalization are not sufficiently precise, which
can have influence on understanding the temporal
sequence of occurrence of certain concomitant
diagnoses, as well as the accuracy of information
regarding diagnostics.

The advantages of research. The source of
data is the database of official statistics in the
field of healthcare, which gives the possibility to
compare the obtained results with the data from
the previous periods. The results of research
may contribute to perceive more adequately the
problem of chronic kidney disease in hospitalized
patients with type 2 diabetes mellitus, aimed at
reducing the consequences of these conditions
— those that have a direct influence on patients’
health, as well as the total burden of the healthcare
system, which is reflected in higher costs and
longer hospital treatment of patients with type 2
diabetes mellitus coexistent with chronic kidney
disease (19,20).

Conclusion

The episodes of hospital treatment recorded
in Belgrade in 2019, whose main cause of
hospitalization was type 2 diabetes mellitus, with at
leastoneoftheconcomitantdiagnosesN18.1-N18.9,
were characterized by greater frequency of fatal
outcomes in comparison to episodes of hospital
treatment without these diagnoses. Patients from
the group of episodes of hospital treatment defined
by at least one of the concomitant diagnoses were
characterized by older average age and greater
distribution of males.
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