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Abstract. The objective of the work was to study the survival peculiarities of end-stage renal disease patients
treated with continuous ambulatory peritoneal dialysis (CAPD) depending on the nutritional status and
informative markers associated with it.

Methods. 105 ESRD patients who received CAPD treatment during 2012 - 2017 years at the Kyiv Scientific
and Practical Center of Nephrology and Dialysis, which is the clinical base of the State Institution “Institute
of Neph:{ology National Academy of Medical Sciences of Ukraine” were included in the cohort prospective
open study.

The survival analysis was carried out both in the studied population as a whole and in groups depending on the
nutritional status (NS) indicators defined basing on the calculation of the subjective global assessment (SGA)
points: the first group (n = 51) consisted of patients without malnutrition, the second group (n = 30) - patients
with a mild de};gree of malnutrition, the third group (n = 13) - patients with a moderate degree of malnutrition,
and the fourth group (n = 11) - patients with a severe degree of malnutrition. The survival analysis was
conducted both in the groups in compliance with NS, and depending on the informational markers associated
with NS, in particular, albumin, body mass index (BMI), residual renal function (RRF).

Survival were calculated using the Kaplan-Meier method, and the difference between survival rates was
analyzed using the log-rank test and y°. The starting date of peritoneal dialysis treatment was considered as the
starting point of the monitoring. The difference was considered to be accurate at p <0.05. Analyzed cases were
included till January 7, 2019. The event risk assessment was carried out with the probability of relative risk
(RR) values calculating their confidence intervals (95% CI).

Results. Forty-three (40.95%) patients died during the current analysis, 17 patients were switched to the
hemodialysis (HD), 4 patients had undergone kidney transplantations. Cardiovascular disease was the leading
cause of death (41.9%), the second cause of death by frequency was bacterial infections (20.9%).

Longer monitoring periods death rate was i, igﬁcantly higher in patients of group with an average (11/84.6%
vs 14/27.45%, p <0.0001; RR - 3.08; 95% CI: 1.8 -5.09) and a mild degree of nutritional disorders (ND)
(11/84.6% vs 11/36.7%, p = 0.0018, RR - 2.3, 95% CI: 1.36-3.89) compared with normal NS. Similarly,
the percentage of died patients with a severe ND degree was stgmﬁcantly higher than those with a normal
nutritional status (7/63.6% vs. 14/27.45%, p = 0.0091, RR - 2.31, 95% CI: 1.23 - 4.35).

The cumulative survival during the 1- year amounted to 90% of patients for 3 and 5 years - 64% and 41%,
respectively. It was found that the survival rate of PD patients is credibly higher in groups with normal NS or
mild ND degree than patients of lgroup with a moderate or severe degree of nutritional disorders (y* = 22,9;
df = 3; p = 0,00004). The cumulative survival for 1 and 3 years was 97%, 98%, 70%, 81% and 76%, 70%,
24%, 36% in groups of patients without nutritional disorder, with mild nutritional disorders, moderate and
severe disorders, respectively.

The cumulative survival with serum albumin level <35 g/l and > 35 g/l in I and 3 years was 73% vs 96%
and 37% vs 74%, respectively (p = 0.00005, log-rank test). Similarly, the proportion of survivors with
BMI > 24 kg/m? was apparently higher than those with an indicator BMI < ﬁ/ o/m’, and it was in 1 and
3 years 94% vs 86% and 79% vs 47%, respectively (p = 0.00321, log-rank test). Veritable differences have
been registered in the cumulative frequencies of survivors depending on RRF value: the survival rate was
significantly higher amon, glat'ents with RRF > 5 ml/min/1.73 m? and significantly lower among patients with
RRF <2 ml/min/1.73 m? (y° = 17.4; df = 2; p = 0.00016).

Conclusions. Thus, our study found that serum albumin level, BMI and RRF magnitude are the markers for
the survival of ESRD patients treated with PD. Veritable difference between the survival of patients depending
on the nutritional status was stated. Three-year cumulative survival with mild degree of malnutrition group
was twice as high as in severe nutritional disorders and it was 70% vs 36% (p < 0.001). The relative risk of
death from all causes increases by 3.1 and 2.32 times for moderate and severe nutritional disorders patients
compared to the patients group with normal NS.

Keywords: end-stage renal disease, peritoneal dialysis, mortality, survival, nutritional status, subjective
global assessment, residual renal function, body mass index, serum albumin.
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A. IITumosa, 1. ITidpic, I. dynap

HyTpuTuBHMI CTATYC Ta BUXKUBAHHS XBOPUX HA XPOHiIYHY XBOp0oOY HMPOK V]I
cTajii, AKi JiKyloTbCS NOCTIHHUM aMOYJIATOPHIM NE€PUTOHEATbHUM JTiaTi30M
HepxaBHuii iHCTUTYT «IHCTUTYT HedpoJtorii HalrioHanbHOI akageMii METUYHUX HayK YKpaiHU»

Pestome. Memoio pobomu 6yn0 euguumu 0cobAUBOCMI UNICUBAHHS XBOPUX HA XPOHIUHY X60poly Hupok VI cma-
dii, axi nikytomocs ITAIL 6 3anexcrHocmi 8i0 Hympuyitinoeo cmamycy ma ioeo iHopmamusHux Mapkepis.

Memoou. /lo koeopmHozo npocnekmugHoe2o 8i0KpuUmoezo 0ocaioxcents 6yno exaroueno 105 xeopux na XXH V 1
cm., aki ompumyeanu aikyeanus IAIL é Kuiecokomy micbkomy HAYK080-npaKmuyHoMy ueHmpi Hegpponoeii ma dianizy,
wo € Kainiunor baszoro epicasrnoi ycmarnosu «Incmumym negponoeii HAMH Ykpainu», npomseom 2012 - 2017 pokis.
Ananiz eudcueanHs npogoouscs K y 00CAi0NCY8aHill NONYASYIT 8 UinoMy, MaK i 8 2pynax 6 3a1elcHOCmi 8i0 NOKA3HUKIE
HC, eusnauenoeco na niocmagi obuucaenns 6anie CIO: nepuiy epyny (n=51) ckaanu xeopi 6e3 nopyuieHHs Xap4y8aHHs,
dpyey epyny (n=30) - xX60pi 3 recKUM cmyneHem NOPYUIeHHS Xap4yeanus, mpemio (n=13) — 3 cepedHim cmynenem, ma
yemeepmy epyny (n=11) - xeopi 3 axckum cmynerem. AHAAI3 GUNICUBAHHS NPOBOOUBCSL, 5K 6 epynax eidnosidno HC, mak
i 6 3anexcnocmi 6id ingpopmamuenux mapkepie HC, sokpema arv0yminy, indexcy macu mina.

Buscusanns susnauanocs za memooom Kanaana-Maiiepa, ananizysanucs log-rank mecm ma . 3a 6uxiony moy-
Ky cnocmepedicents 6ya0 63amo damy novwamky aikyeanus I1J[. Pisnuus eeaxcanrace docmogiproro npu p <0,05. Auna-
aizyeanucs eunaoku, wo 8iooyaucs do 07.01.2019 poky. Ouinky pusuky peanizayii nodii nposoduau 3a ipocioHicmio
seauuun 8ionocHoeo (RR) pusuxy 3 obuucaennsam ix dosipuux inmepeanie (95% J1).

Pesynvmamu. 3a wac, wo nioaseas ananizy, 3apeecmpogaro 43 (40,95%) eunadiu cmepmi, 17 xeéopux nepesedero
Ha TJl, vomupbom nayichmam 6UKOHAHA MPAHCNAGHMAYIS HUPKU. B cmpykmypi npuuun cmepmi nepesaxcanu cepyeso-
cyounni 3axeoprosanns (41,9%), dpyeoio, 3a yacmomoro, 6yau 6axmepianvhi ingpexuii ( 20,9% eunadkis).

Tlumoma eaea nomepaux npomseom mepminy cnocmepediceHHs 6yaa 8ipo2iOHo U0 8 epYNi XBOPUX 3 cepeOHiMm
cmynenem HP nixc 3 Hopmanoum HC (11/84.6% npomu 14/27.45%, p < 0.0001; RR — 3.08, 95% ; J11: 1.86 - 5.09) ma
neekum cmynerem nopyuiens (11/84.6% npomu 11/36.7%, p = 0.0018; RR — 2.3, 95% JI: 1.36- 3.89). Ananoeiuno,
YacMKa ROMepAUX X60pux 3 eaxckum cmynerem HP 6yaa 6ipociOno euwjoro Hixe X60pux 3 HOPMAAbHUM XAPYO8UM CIA-
mycom (7/63.6% npomu 14/27.45%, p = 0.0091; RR — 2.3, 95% JII: 1.23 - 4.35).

Kymyasmuena doas nayienmie, wjo suxcuau npomseom poxky cmanosura 90% xeopux, npomseom 3-x ma S-mu
pokie - 64% ma 41%, 6ionogiono. Bcmanoenero, wo euxcusanus xeopux Ha I/l € docmogipro euwum é epynax 3 Hop-
manvHum HC abo aeekum cmynenem HP, nidxc epyn xeopux 3 cepedrim abo 8axcKum cmynenem HympumugHUX nopyuieHs
(2=22,9;df =3; p = 0,00004). KymyaamugHa 0045 8UdCUBUUX XEOPUX, U0 GUICUAU NPOMA2OM 00HO20 MA MPbOX POKi6
cmatosuna 97%, 98%, 70%, 81 % ma 76%,70%, 24%, 36% 6 epynax xeopux 6e3 nopyuienv HC, 3 neexumu nopyuien-
HAMU XAPYYBAHHS, CepeOHiMU MA 8ANCKUMU, 8iON0BIOHO.

Kymynamuena doas xeopux, wjo sudxicuau, 3 pigHem cupo8amroeozo arb0yminy <35e/ama> 35 e/a uepe3 1 ma 3
poku cmanoguna 73% npomu 96% ma 37% npomu 74%, eionosiono (p = 0,00005, log-rank test). Ananoeiuno, uacmka
Xxeopux, wo eudcuau, 3i 3HaveHHam nokaznuxa IMT >24 6yaa eipoeiono éuuioro, Hixc xeopux 3i 3HayeHHAM < 24, ma
cmanosuaa uepes 1 ma 3 poku 94% npomu §6% ma 79% npomu 47%, eionogiono (p = 0,00321, log-rank test). Kou-
cmamoeai 0oCcmogipHi GIOMIHHOCMI 8 KyMYASMUBHUX YACMOMAX NAYIEHMIB, W0 GUICUNU, 8 3ANeHCHOCMI 8i0 3HAUEHHS
3DH: suxcusantsb 6y10 docmosipno suwum y xeopux 3 3OH > 5 ma/xe/1.73 mM? ma docmosipno Huxcuum y nauieHmis
3i 3Hauennam 3QOH < 2 ma/xe/1.73 m%, (x? = 17,4, df =2; p =0,00016).

Bucnosku. Takum uunom 3a pe3ysvmamamu nposeder020 00CAi0NCeH s BCHAHOBAEHO, U0 PiBeHb CUPOBAMKO0B020
anvoyminy, nokasnuk IMT ma éeauuuna 3D H € maprepamu euxcusanis xeopux Ha XXH VI cmadii, saxi aikyromucs [1/].
Koncmamoeana docmosipua pisHUYs. Midc BUNCUBAHHAM NAUIEHMIB 3aAeCHO 8i0 cMaHy Xxap4osoeo cmamycy. Kymyas-
MUBHA 00451 XBOPUX, W40 BUNCUAU, Uepe3 3 POKU 6 epYRi 3 NecKUM CIYReHeM NOPYUeHHs Xap4Y8aHHs 6yaa 808iui 6Ul010,
HIIC 8 epyni 3 8AXNCKUMU HYMPUMUBHUMU NopYuleHHaAMU, ma cmanosusa 70% npomu 36% (p < 0,001). 3a naseénocmi
HYMPUMUBHUX NOPYUIEHb CepeOHb020 MA 8ANCK020 CIMYNEHI0 8IOHOCHUI pU3UK cMepmi 8i0 YCix npuyuH 30in1bUyemucs 6
3.1 ma 2.32 pasu, gionosiono (p < 0,001).

KnrouoBi ciioBa: xporiuna xeopoba Hupok, nepumoreanvruil 0ianiz, cMepmuicms, BUNCUBAHHS, HYMPUMUBHDLI
cmamyc, cy0’eKmueHa en06anvHa ouinka, saaumkosa @ynkuyis nupok, IMT, cuposamiosuil arbOymiH.

Introduction. Nowadays it is well-known that de-

. spite the continuous improvement of dialysis technolo-

Anna Shimova gies the incidence and mortality rates among end-stage
annadializ89 @ukr.net renal disease patients remain unsatisfactory. Adjusted
indicators of total mortality in the USA dialysis popula-

tion are 6-8 times higher than the overall population in-
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dicators. At the same time, the three-year survival rate
of ESRD patients is only 54% and 65% during the treat-
ment with hemodialysis and peritoneal dialysis (PD),
respectively. The anticipated life expectancy for ESRD
patients is less than one-third of the life expectancy for
the individuals of the general population in comparable
age and gender groups [1].

At the moment there is no single point of view
regarding the benefits for patients’ survival depending
on the dialysis modality of renal replacement therapy
(RRT). Thus Garc a-Cantn C. and co-authors have
concluded that PD patients have better survival rate
than patients treated with hemodialysis (HD) using a
central venous catheter as vascular access [2]. However,
after the formation of continuous vascular access, the
difference in the survival rate of HD and PD patients
was not investigated. Stanley M. in her multicenter
study with the main objective to compare survival rate
and life quality of patients treated with HD and PD has
concluded that the survival rate of PD patients during
the first two years of treatment is better than that of
HD patients especially with the preserved residual renal
function [3]. Nevertheless, over time (after 3 - 4 years
of treatment with RRT methods) the survival rate of
HD patients compared to PD patients is better. There-
fore, according to this study survival rate for patients of
HD treatment is better than for patients of PD treat-
ment with long-term treatment [3]. J. Pedro Teixeira
and co-authors basing on the meta-analysis of survival
for patients who are treated by continuous ambulatory
peritoneal dialysis (CAPD) and automated peritoneal
dialysis (APD) have not determined a significant dif-
ference between these groups of patients [4]. The re-
sults of the study conducted in Colorado allowed stating
that the survival rate of PD patients significantly reduc-
es in the course of time. The main cause of patient’s
death according to the study is cardiovascular disease
(CVD) [5]. Nowadays it is well-known that the residual
renal function (RRF) has a significant effect on both
the frequency of fatal cardiovascular episodes and the
nutritional status of patients treated with RRT dialysis
methods. In particular, RRF loss is accompanied by an
increase in the proportion of nutritional disorders and
cardiovascular mortality in the population of ESRD pa-
tients treated with PD [6].

A. Chandrashekarzi and co-authors count a num-
ber of factors including low serum albumin level as the
reasons that have a negative effect on survival. The
authors emphasize that the correction of nutritional
disorders can improve survival [7]. A group of authors
from Turkey in their study during the examination of 58
PD patients have received similar data. In particular,
the factors that aggravate the survival rate of patients
treated with CAPD according to the results of this study
are low serum albumin level and loss of residual renal
function at the time of PD initiation [8].

It is known simultaneously that nutritional disor-
ders (ND) are quite common among patients treated
with RRT methods. Many studies have shown that

namely nutritional disorders are one of the reasons for
life quality deterioration, mortality increase and accord-
ingly have a negative impact on the survival of patients
in this category. Researchers from the United States
have got similar data. Monitoring of 177 PD patients
state allowed to determine that significant disorders of
nutritional status are the factor that aggravates survival
and increases mortality among the studied population.
The authors have proved that normal values of such nu-
tritional markers as pre-albumin, albumin and creati-
nine serum are associated with lower mortality rates [9].
Dombros A. in another study examining patients treat-
ed with PD in Greece has come to a similar conclusion.
According to the data obtained by the researcher, the
presence of protein-energy insufficiency is associated
with an increase of fatal cardiovascular complications
number [10].

In another study basing on the monitoring of 199
PD treated patients in Brazil, the researchers have
stated that serum albumin level decrease, the level of
subjective global assessment (SGA), and the number of
calories taken according to dietary diaries were the main
parameters of nutrition decrease associated with higher
mortality. At the same time, it has been proved that
higher values of body mass index are associated with a
better survival rate of patients within the dialysis popu-
lation [11]. The latter in its turn relates to the phenom-
enon of “reverse epidemiology” which was described in
the works of Kalantar-Zadeh K. with co-authors [12].
However, in a series of studies, there was no link proved
between low BMI and mortality rate [13, 14].

Another interesting study according to which NS
was evaluated among 106 PD patients was conducted
in Poland with the administration of laboratory, func-
tional and anthropometric methods. The results of this
study have once again confirmed that ND is a fairly
widespread problem and has a negative impact on the
mortality and survival rates for ESRD patients treated
with PD. The authors of the work determine the serum
albumin decrease, total cholesterol increase and low
index of arm muscle circumference as the main NS pa-
rameters which affect mortality [15].

In the meantime, Sung Hee Chung with co-au-
thors basing on the analysis of 153 ESRD patients treat-
ed with PD has received a bit different result. On the
one hand, the authors have confirmed the available data
concerning the high frequency of ND among PD pa-
tients (41.8% of the examined), on the other hand, they
have stated that the effect of nutritional status disorders
on survival is manifested only in combination with co-
morbid diseases. Summarizing the authors note that in
compliance with the results of the conducted study, the
presence of only ND is not a reason for reducing the
survival rate in this category of patients. However, ac-
cording to the authors’ ideas this conclusion requires
further study [16].

In conclusion, it is worth mentioning one more
study that was conducted at the State University of the
New York Downstate Medical Center, USA. The re-
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searchers confirmed the relationship between the pa-
rameters of NS and mortality of patients treated with
PD. According to the results of this study, robust labo-
ratory parameters of NS that affect the survival of pa-
tients in this population are serum albumin, creatinine
and standardized protein equivalent of nitrogen excre-
tion [17].

Consequently, considering the above mentioned,
it can be assuredly asserted that the problem of sur-
vival for ESRD patients treated with RRT methods
and their mortality rate decrease does not lose its rel-
evance. Simultaneously despite the importance and
clinical significance of this problem data concerning
the survival rate of patients treated with PD both in
general and depending on the nutritional status are
rather controversial. Data related to the survival rate
of ESRD patients treated with PD in Ukraine are ab-
sent.

Objectives. To study the survival rate for ESRD
patients treated with CAPD depending on nutritional
status and informational markers associated with it.

Materials and methods. 105 ESRD patients were
included in the cohort prospective open study who re-
ceived CAPD treatment during 2012 - 2017 years at the
Kyiv Scientific and Practical Center of Nephrology and
Dialysis, the clinical base of the State Institution «Insti-
tute of Nephrology National Academy of Medical Sci-
ences of Ukraine».

Patients were selected after signing the Informed
consent to participate in the study. The rules of patient
safety were followed during the research, the rights and
canons of human dignity were kept as well as moral and
ethical standards in accordance with the main provisions
of the GCP (1996), the Council of Europe conventions
on human rights and biomedicine (dated 04.04.1997)
Helsinki Declaration of the World Medical Associa-
tion on the Ethical Principles of Scientific Medical
Research with Human Participation (1964 - 2008) and
the Order of the Ministry of Health of Ukraine No. 690
dated September 23, 2009 (as amended in accordance
with the Order of the Ministry of Health of Ukraine No.
523 dated July 12, 2012), the Ethical code of the scien-
tist of Ukraine (2009).

The criteria for inclusion of patients in the study
were age over 18 years old, the CAPD treatment meth-
od, provision of patient’s informed consent to par-
ticipate in the research, the availability of functional,
laboratory and anthropometric research results of nu-

tritional status assess determined 6 months after starting
PD treatment, the capacity for adequate cooperation
during research process. The criteria for exclusion from
the study were patient’s denial, acute or exacerbation of
chronic infectious diseases of bacterial and viral genesis
(PD-associated peritonitis, infection of the catheter
exit place, pneumonia) within one month prior to the
patient inclusion in the study, duration of PD treatment
for less than 6 months, maldigestion and malabsorption
symptoms, mental disorders.

Clinical and laboratory characteristics of study
population at baseline are providing in Table 1.

Table 1
Patient characteristics for the study population
Characteristics (n =105) | Value

Demographics
Age (years, M = SD) 55,9+ 14.6
Male gender (n / %) 53/50.5%
Cause of ESRD, (n / %)
Glomerulonephritis 63/60.0
Diabetes 24/22.86
Urolithiasis 9/8.57
Other 9/8.57
Nutrition markers
Serum albumin (g/1) 3297 £5.7
BMI (kg/m2) 21.99 £ 6.11
SGA (points, M + SD) 5.39 £1.82
Dialysis parameters
PD duration (months, M £ SD) 34.24 £ 20.6
Weekly urea clearance (Kt/V) 1.98 £ 0.56
RRF > 500 ml (n/ %) 45/43%
GFR (ml/min/1.73 m2, (M £ SD) 3271292

For further analysis, the patients were divided into
four groups according to the nutritional status defined
basing on the calculation of the SGA points [8]. The
first group (I group, n = 51) consisted of patients with-
out malnutrition, the second group (II group, n = 30)
- patients with a mild degree of malnutrition, the third
(I1I group,

n = 13) - patients with an average degree of mal-
nutrition, and the fourth group (IV group, n=11) - pa-
tients with a severe degree of malnutrition. The features
of the NS informational markers and the RRF value in
the monitoring groups are presented in Table. 2.

Table 2
Nutritional parameters in ESRD studied groups
. Markers (M £ SD) RRF
Patient groups .
SGA (points) Serum albumin (g/1) BMI (kg/m?) (ml/min/1.73 m?)

Group 1 6,210,72 41,4425 23,5+3,41 5,02+3,02

Group 2 4,44+1,31 33,84+0,64 22,7+1,89 2,12+0,9

Group 3 3,45+1,21 27,2+1,48 20,4%2,05 1,240,5

Group 4 1,3%0,56 20,7+1,4 19,243,2 0,0240,06
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The study of the survival peculiarities of ESRD
patients treated with PD depending on the NS was
conducted in the monitoring groups. The survival
analysis was conducted both in the groups in general
and depending on the informational markers which is
associated with NS (albumin, BMI, RRF). Survival
analysis depending on serum albumin contents and
BMI was conducted considering the available recom-
mendations: serum albumin level > 35 g/l vs < 35 g/1
and BMI> 24 kg/m? vs < 24 kg/m? [18]. The survival
analysis depending on RRF was conducted consid-
ering its value, namely < 2 ml/min/1.73 m?; 2.0-5.0
ml/min/1.73 m?; >5.0 ml/min/1.73 m2. Survival was
determined by Kaplan-Mayer method, log-rank test
and y? were analyzed. The starting date of peritoneal
dialysis treatment was considered the starting point of
the monitoring. The primary endpoint was death for
any reason. A P value <0.05 was considered to be sta-
tistically significant in this study. Analyzed cases were
included to January 7, 2019. Statistical processing
and mathematical analysis of the study results were
carried out by calculating relative and average values,
criteria of their reliability. Average value (M) and
standard deviation (SD) were determined. The reli-
ability of the differences was estimated according to
the generally accepted in variation statistics Student,
x2. The difference was considered to be reliable when
the significance level was p <0.05. Significant effect of
risk factor associated with nutritional status was mea-
sured as relative risk (RR), with the confidence inter-
val (95% CI). All received digital data were processed
using modern methods of variation statistics by means
of the statistical software package STATISTIKA for
Windows 10.0.

Results: During follow up periods 43 (40.95%) cas-
es of death were registered, 17 patients were switched
to the hemodialysis (HD), 4 patients had kidney trans-
plantations. Cardiovascular disease was the leading
cause of death (41.9%), the second cause of death by
frequency was bacterial infections (20.9%) and 11.6%
- cerebrovascular diseases. Other causes of death were
registered among 14.0% of patients and 11.6% of cases
the cause of death is unknown.

The proportion of deceased patients during the
monitoring period was apparently higher in the group
of patients with an average degree of nutritional disor-
ders (ND) in comparison with normal NS (11/84.6% vs
14/27.45%,p < 0.0001; RR - 3.08; 95% CI: 1.86 - 5.09)
and a mild degree of disorders (11/84.6% vs 11/36.7%,
p=0.0018, RR - 2.3, 95% CI: 1.36-3.89). Similar data
were obtained by analyzing the proportion of deceased
patients with severe ND and normal nutritional status
(7/63.6% vs 14/27.45%, p = 0.0091, RR - 2.3, 95% CI:
1.23 - 4.35).

The one-, three- and five-years cumulative sur-
vival rates in study population were 90%, 64% and 41%,
respectively (Fig. 1)

o Complete + Censored

120%

100%

80%

60%

Cumulative survival

40%

20%

0%

0 365 730 1095 1460

Follow up time (days)

1825 2190

Fig. 1. Kaplan-Meier survival curves of study population.

However, comparing the survival of PD patients
depending on the nutritional status allowed stating a
credible difference in the studied groups (Fig. 2). In
general, the survival analysis in the study population al-
lowed establishing a significant difference in cumulative
survival rates depending on NS.

o Complete. < Censored.
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Fig. 2. Kaplan-Meier survival curves of PD patients depending
on nutritional status.

The survival rate was significantly higher in pa-
tients group with normal NS or mild ND degree than in
groups with a moderate or severe degree of nutritional
disorders (2 = 22.9; df = 3; p = 0.00004). Particularly,
1-years cumulative survival was 97% and 98% in the
first and second groups, 70% and 81% in the third and
fourth groups, respectively. The three years’ survival
was 76%, 70%, 24% and 36% in the group without NS
violations, with a mild degree of malnutrition, moder-
ate and severe degree, respectively. In general, statis-
tically significant difference during the observation
period were detecting when analyzing survival group 1
vs 3 (p = 0.00007, log-rank test) and 1 vs 4 (p = 0.03,
log-rank test) as well as group 2 vs 3 (p = 0.03, log-rank
test). It is worth emphasizing that no significant differ-
ence was found in the survival of patients with normal
NS and a mild degree of ND (p > 0.005).
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Further analysis of PD patients’ survival peculiari-
ties depending on the laboratory and anthropometric
parameters of NS allowed to state that serum albumin
level, BMI and the magnitude of RRF are not only in-
formational markers which is associated with NS but
also survival markers in the specified population. The
cumulative survival in the group of patients with serum
albumin level < 35 g /l and in the group of patients with
serum albumin level > 35 g/lin 1 and 3 years was 73% vs
96% and 37% vs 74%, respectively (Fig. 3; p = 0.00005,
log-rank test).

Follow-up time, days
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Fig. 3. Kaplan-Meier survival curves of PD patients stratified
by serum albumin levels.

Similar data were obtained in the study of survival
rate based on BMI (Fig. 4).
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Fig. 4. Kaplan-Meier survival curves of PD patients stratified
by BMI status category.

In particular, the cumulative survival in 1 and 3
years in the group of patients with BMI > 24 kg/m? and
in the group of patients with BMI < 24 kg/m? was 94%
vs 86% and 79% vs 47%, respectively (p = 0.00321, log-
rank test).

Study of ESRD patients’ survival depending on
the RRF (Fig. 5) allowed stating that the cumulative
survival was authentically lower among patients with
RRF < 2 ml / min / 1.73m? than among patients with
an existing RRF both within 2,0 - 5,0 ml/min/1.73 m?
(p =0.00055, log-rank test) and within more than 5 ml/
min/1.73 m? (p = 0.00723, log-rank test).
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Figure 5. Kaplan-Meier survival curves of PD patients
according to GFR categories.

Discussion. It is well-known currently that despite
the continuous improvement of dialysis technologies,
ESRD patient’s mortality rate remains unsatisfactory
[1]. Disorders of nutritional status according to avail-
able researches is one of the most studied factors that
increases the mortality rate of ESRD patients treated
with CAPD [7-10]. This way Kendrick J. with co-
authors stated that long-term survival of PD patients
remains low. The most common cause of death in the
population of ESRD patients is cardiovascular diseases
(CVD) [5, 19]. Data from genuine study coincide with
the data received by the researchers from the Colorado
Health Sciences Center, USA. In particular, the pro-
portion of CVD in the causes of death structure in the
study population was almost 42%.

The results of studies concerning the impact of
certain markers of nutritional status on PD patient’s
survival are rather contradictory [8-10, 13, 14]. Ac-
cordingly, in the work of Tamer Sakaci and co-authors
it has been shown that low serum albumin level and
RREF loss at the time of PD initiation are factors that
aggravate the survival rate of CAPD [8]. Avram M. and
co-authors basing on a 177 ESRD patients study being
treated PD in the USA have determined that malnutri-
tion and inflammatory processes are factors that aggra-
vate survival rate and increase mortality among patients
of the specified population [9]. Similar data have been
obtained by researchers from Greece [10]. Malgorze-
wicz S. and co-authors also determine serum albumin
decrease, total cholesterol increase, and a low index
of arm muscle circumference are the main NS param-
eters that have a negative effect on survival [15]. Leinig
C. and co-authors in their work have determined that
higher body mass index contributes to better survival of
patients of dialysis patients’ population [11]. Namely,
this phenomenon of “reverse epidemiology” has been
described in the works of Kalantar-Zadeh [12]. At the
same time, a number of studies have not stated the neg-
ative effects of low BMI on survival and mortality rates
[13, 14]. According to the results of genuine research
it has been proved that RRF indicator shows a strong
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effect on the PD patients’ survival (x> = 17,4; df = 2; p
=0.00016); serum albumin level (p = 0.00005, log-rank
test) and the value of BMI (p = 0.003, log-rank test).
In particular, the cumulative survival rate of patients in
the study population was credibly lower among patients
with RRF <2 ml/min/1.73m?2, serum albumin content
<35 g/l and BMI < 24 kg/m?. Similar data have been
obtained according to the results of our work. A reli-
able link was obtained between NS and patients survival
rate: it was credibly higher among patients without ND
and with a light form of violations while the average and
severe degree of ND was accompanied by higher mor-
tality rates (y> = 22.9; df = 3; p = 0.00004).

The results of work carried out by Brazil researchers
turned out to be interesting. Basing on an examination
of 199 PD patients, the authors stated that low serum
albumin level, subjective global assessment (SGA), and
an insufficient amount of calories taken according to
dietary diaries are the main markers of nutritional dis-
orders associated with a veritable increase of mortality
and survival rates [11]. Basing on laboratory, functional
and anthropometric methods of NS assessment re-
searchers have confirmed the available data concerning
the prevalence of ND and their negative impact on the
survival of ESRD patients treated with PD [15]. The re-
ceived data show that the PD treated patients’ survival
rate is apparently higher in groups with normal NS or
a light degree of ND (2 = 22.9; df = 3; p = 0.00004).
Existence of nutritional disorders of moderate or severe
degrees is associated with an increase of mortality and
accordingly a decrease in PD patients’ survival rate.

Conclusions: Thus, according to the results of the
study it was found that serum albumin level, BMI and
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