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Abstract. Background. In-hospital mortality of cardiac surgery patients with AKI is 3-7 times higher than those
without AKI. This prospective observational study was dedicated to evaluate a differential approach of applying continu-
ous and intermittent modalities in CS-AKI patients on the rate and grade of renal function recovery.

Methods. One hundred and six adult cardiac surgery patients admitted hospital in 2008-2011 years, who had AKI
and met inclusion criteria were allocated in CRRT or IRRT group.

Results. Sixty eight cardiac surgery with AKI patients who needed RRT were discharged from hospital. Among
them, recovery of renal function was observed in 54 patients (79,4%) and 14 patients (20,6%) remained RRT-depen-
dant. Complete recovery of renal function was reached in 33 patients (48,5%), while partial was observed in 21 patients
(30,9%). Univariate analysis showed that complete recovery of renal function in CS-AKI significantly associated with
reducing of dopamine dose during the first day of RRT (p=0,01) and long-term use of dobutamine (p=0,009). Partial
recovery was associated with early dobutamine withdrawal (p=0,005) and absence of MOF (p=0,016), while RRT-
dependence at discharge was associated with absence of MOF (p=0,006) and escalation of dopamine dose on the first
day of RRT (p=0,025). The rate of renal recovery was statistically significantly higher in patients with CS-AKI with
MOF than in patients with CS-AKI without MOF. In univariate analysis RRT-dependance at discharge of patients with
CS-AKI with MOF was statistically significantly associated with arising of dopamine dose during the first day of RRT
(p=0,0006) and no-use of dobutamine at RRT start (p=0,000). Partial recovery was associated with early withdrawal
of dobutamine (p=0,038).

Discussion. Frequency of renal recovery in presented study was higher than in VA/NIH Acute Renal Failure Trial
Network study because of differences in patients' population and corresponds to other studies of CS-AKI patients.

Conclusions. Recovery of renal function in CS-AKI patients associated with decreasing dose of dopamine, pro-
longed use of dobutamine, illness severity and does not associated with specific RRT modality.

Pe3iome. [locnimanvna nemanvricme nayichmie
Kkapdioxipypeiunoeo npoginio 3 I'llH ¢ 3-7 pasie euwa Hixc
y nayieumis 6e3 I'llH. lle npocnekmugne 0ens006e 0ocai-
0dIceH sl NPUCBUEHO OUuepeHUiliHoMY 3aCmOCy8aHHI0 Ma

3akonp Koctantun Muko.aiioBny enauey mpueanoi (TH3T) ma inmepmimyiouoi nupkoeoi
knzl977@gmail. com samicnoi mepanii (IH3T) y nayicumie kapodioxipypeiunoeo
npoghinto Ha uacmomy ma cmyninb 8i0HO8AeHHS HUPKOBOT

QyHruii.
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Memoou. 106 kapoioxipypeiunux nauienmie, eocnimanizoeanux ¢ 2008-2011 poxax ma sxi maau I'lTH ma kpu-
mepii exnouents, 6yau posnodineni y epynu TH3T ma TH3T.

Pezynvmamu. 68 kapoioxipypeiunux nayieumie 3 I'llH, axi nompedysaru H3T, 6yau eunucani. Ceped Hux io-
HOBNeHHA HUPKO080I (yHKuil cnocmepieanoce y 54 nayienmie (79,4%), 14 nauicumis (20,6%) nompebysanu aikysamn-
Ha H3T. YV 33 nauienmie (48,5%) nosnicmio eionosunace (hynxuis nupok, y 21 nayienma (30,9%) cnocmepizanoce
yacmroee 8i0H06AeHHs HUPK0BOI pyHKUii. 3a danumu 00HOGAKMOPHO20 AHANIZY NOBHE 8I0H06AeHHS HUPKOGOI YHKUII y
Kkapoioxipypeiunux nauienmie 3 I'll H docmosipHo noe’a3ame 3i 3HUMNCEHHAM 003U donaminy é neputy 000y H3T (p=0,01)
ma mpueaaum 3acmocyeanns dooymaminy (p=0,009). Yacmkoese 8idHoerenHs 0yA0 acoyiliosane 3 pAHHbLOIO GIOMIHOH
dobymanminy (p=0,005), éiocymunicmio CIIOH (p=0,016), y moii uac sk s3anrexcricms ¢id H3T npu eunucui 6yara aco-
yiosana 3 eéiocymuicmio CIIOH (p=0,006) ma 36irvuennsm 0osu donaminy 6 nepuiuii denv H3T (p=0,025). Yacmo-
ma 8iOHOBAEHHS HUPKO0BOI (DYHKUII 8UABUAACH CIMAMUCMUYHO OOCMOGIPHO 8ULLOI0 ceped KapOioXipypeiuHUX nayicHmie
3 I'llH y ckaadi CIIOH nixc ceped nauienmie 3 I'llH 6e3 CIIOH. 3a danumu o0HOaKmopHo2o aHanizy 3anedcHicmo
6id H3T ceped kapdioxipypeiunux nayicumie 3 I'llH y ckaadi CIIOH na momenm 8UNUCKU CIMAMUCMUYHO OOCIOBIPHO
noe’azana 3i 30inveHHIM 0o3u donaminy 6 neputy 006y H3T (p=0,006) ma neeuxopucmannsim 000ymaminy Ha NOYamiy

H3T (p=0,006). Yacmkoee gionosaenHs O6ya0 noé’s3ane 3 panHbor 8ioMiHo dooymaminy (p=0,038).
Obeosopenns. Yacmoma 6i0HO6AeHHA HUPKOBOI (YYHKUIT 6 DaHoMy DocaionceHHi Oyaa suuje HidC Yy 00CAI0NCeHHI
VA/NIH Acute Renal Failure Trial Network 3a paxynok piznuuyi y nonyaauii nauyieumie ma ionogioae inHuum 0ocni-

docennam Kapoioxipypeiunux navienmie 3 I'lTH.

Bucnhosku. Bionoenenns nupkoeoi gpyukuyii y nayienmie kapoioxipypeiunoeo npoginto 3 I'll H acoyiiiosane 3i 3Hu-
HCEHHAM 003U OONAMIHY, MPUBAAUM 3ACMOCYBAHHAM 000YMAMIHY, 8ANCKICMIO 3AX60PHOBAHHS MA He M08 A3aHe 3 MOOaANb-

Hicmio H3T.

INTRODUCTION. Incidence of acute kidney in-
jury (AKI) is growing and associated with adverses out-
comes, particularly in critically ill patients. Depending
on the definition frequency of AKI can reach 30% of
patients after cardiac surgery [7] with renal replacement
therapy (RRT) requirement of 2,6% of all patients or up
to 22,5% of patients with AKI [4].

In-hospital mortality of cardiac surgery patients
with AKI is 3-7 times higher than those without AKI [4,
1]. In case of AKI that needs RRT further deterioration
of in-hospital mortality is observed with figures as high
as 47-76% |2, 7].

Today, several modalities of RRT could be applied
for AKI treatment and include continuous or intermit-
tent extra-corporeal methods (hemodialysis, hemofil-
tration and hemodiafiltration) and peritoneal dialysis.
Numerous clinical trials conducted last years could not
demonstrate clear benefit of specific RRT modality in
treatment of AKI in terms of in-hospital mortality nor
recovery of renal function. Moreover, the frequency
and the grade of renal recovery in patients with cardiac
surgery associated AKI (CS-AKI) are poor investigated.

This clinically-based prospective observational
study was dedicated to evaluate a differential approach
of applying continuous and intermittent modalities of
RRT in CS-AKI patients on the rate and grade of renal
function recovery.

MATERIALS AND METHODS. Adult patients
admitted National Institute of Cardio-Vascular Surgery
NAMS of Ukraine for cardiac surgery during 2008-
2011 years and met inclusion criteria were allocated in
group of continuous modalities (CRRT) or in group of
intermittent modalities (IRRT) of renal replacement
therapy (RRT). Inclusion criteria: age > 18 years old,
cardiac illness with indications for surgical intervention
and AKI, which needed RRT before or after surgical
operation. Exclusion criteria: age < 18 years old; chron-
ic kidney disease (CKD) V.

AKI was defined and staged according with RIFLE
criteria ascribed by Bellomo et al., as well as complete
and partial recovery of renal function [8]. Defining
and staging of CKD was performed according with K/
DOQI Guideline (2002) [5]. Glomerular filtration rate
(GFR) was calculated using MDRD equation [5].

Sepsis, severe sepsis and septic shock were diag-
nosed according and multiple organ failure (MOF) was
defined according to Consensus Conference (1991) as
the presence of altered organ functions of two or more
organs systems in an acutely ill patient such that ho-
meostasis cannot be maintained without intervention.

Surgical intervention, management before and af-
ter surgical treatment were conducted according to the
local protocols of National Institute of Cardio-Vascular
Surgery NAMS of Ukraine. Indications for RRT were
determined according to the local protocol of Institute
of Nephrology NAMS of Ukraine.

IHD was conducted with Innova (Gambro Dasco
S.p.A., Italy) and AK-200 Ultra S (Gambro Lundia AB,
Sweden) dialysis machines and Polyflux 17L (Gambro
Dialyzatoren GmbH, Germany) dialyzers. Bicarbonate
dialysis fluid was used with flow rate 500 ml/min and
blood flow rate - 250 — 350 ml/min. The duration of
sessions was 4-8 hours.

CVVH was performed in pre-dilution mode with
Prisma machine (Gambro Dasco S.p.A., Italy) through-
out 24 hours per day. HF1000 sets and Gambrosol 2
and Gambrosol 4 solutions were used (Gambro Dasco
S.p.A., Italy). Blood flow rate was set up at 180 ml/min
and prescribed substitution fluid rate was 35 ml/kg/hr.

SLEDD was performed with with Innova (Gam-
bro Dasco S.p.A., Italy) and AK-200 Ultra S (Gambro
Lundia AB, Sweden) dialysis machines and Polyflux
17L (Gambro Dialyzatoren GmbH, Germany) dialyz-
ers. Sessions’ duration was 8-12 hours and blood flow
rate was 100 ml/min, meanwhile dialysis fluid rate was
350 ml/min.
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HVHF was carried out in pre-dilution mode with
AK-200 Ultra S (Gambro Lundia AB, Sweden) ma-
chine, Polyflux 14S (Gambro Dialyzatoren GmbH,
Germany) hemofilters and durability 4-8 hours. Bicar-
bonate substitution fluid was used with flow rate 75-100
ml/kg/hr and blood flow rate was set up at 250 ml/min.

Vascular access in all cases was central venous cath-
eter for hemodilaysis 12 Fr, 20 cm (Arrow International
Inc., USA), which was introduced in right jugular or
subclavian vein or left subclavian vein. For anticoagula-
tion unfractioned heparin was used in loading dose 10-
25 IU/kg and maintain dose 10-20 IU/kg/hr (IHD and
HVHF) or 3-20 IU/kg/hr (CVVH and SLEDD). RRT
for patients with active bleeding, INR > 4 or APTT >
120 sec was performed without anticoagulation.

Patients treated with CRRT could be switched to
the intermittent HD after three days of treatment and in
the case all of followed: vasopressors withdrawal, wean-
ing from mechanical ventilation and urine output about
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1 ml/kg/hr, which provides zero or negative water bal-
ance.

Statistical analysis included descriptive statistics
and non-parametric tests (Mann-Whitney) for
comparison. Kaplan-Mayer estimator was used for
survival analysis). Preliminary correlation analysis was
performed using Kendall tau-b and factors statistically
significantly associated with outcome were included in
multivariate and univariate analysis. All calculations
were performed with SPSS for Windows v. 17.0 software.

RESULTS. One hundred and six adult cardiac
surgery patients (74 males and 32 females), who needed
RRT due to AKI development in perioperative period
were prospectively included in the study. Forty nine
patients were treated with continuous RRT modalities
(CVVH - 43, SLEDD - 6) were allocated in the group
of continuous RRT (CRRT), meanwhile 57 patients as-
signed group of intermittent RRT (IRRT) (IHD - 40,
HVHF — 17) (tables 1, 2).

Table 1
Baseline clinical patients' characteristic at RRT initiation
Continuous RRT Intermittent RRT P
(n=49) (n=57)

Male, n (%) 39 (79,6) 35(61,4) 0.043

Female, n (%) 10 (20,4) 22 (38,6) i
Age, years (Mean*SD) 51,9+15,4 57+13,3 0,085

CKD-1, n (%) 2(4,1) 1(1,8) 0,292
CKD-II, n (%) 6(12,2) 3(5,3) 0,292
CKD-II1, n (%) 2(4,1) 11(19,3) 0,292
Diabetes mellitus, n (%) 8(16,3) 7(12,3) 0,499
MOF, n (%) 40 (81,6) 34.(59,6) 0,014

Sepsis, n (%) 17 (34,7) 8 (14) 0,013
Oligouric, n (%) 40 (81,6) 40 (70,2) 0,174

Mechanical ventilation, n (%) 26 (53,1) 18 (31,6) 0,026

Table 2
Baseline laboratory patients' characteristic at RRT initiation
Continuous RRT Intermittent RRT P
(n=49) (n=57)

Weight, kg (MeantSD) 79,4+19,8 78,115 0,934
Height, cm (Mean+SD) 171,6+8,7 169,7+10,3 0,393
BMI (Mean£SD) 26,7£5,6 26,914 4 0,577
BSA, M2 (MeantSD) 1,910,3 1,92+0,22 0,967
APACHE II (Mean+SD) 23,2+6 20,8%5.,6 0,041
MODS (Mean+SD) 7+3,4 5,8%+3,3 0,045
SOFA (Mean+SD) 8,813,9 6,914,1 0,007
GFR (MDRD) (MeantSD) 15,6£6,3 14,2+4.9 0,378
Blood urea, mmol/l (MeantSD) 30,7x+11,1 31,2%£10,5 0,738
Blood creatinine, pmol/l1 (Mean£SD) 378,7£136,6 407,14+222,6 0,938
Urine output, ml/kg/hr. (MeantSD) 0,4%1,6 0,5+2,4 0,061
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There were no significant differences between
groups in types of cardiac surgery.

Sixty eight cardiac surgery with AKI patients who
needed RRT were discharged from hospital. Among
them, recovery of renal function was observed in 54
patients (79,4%) and 14 patients (20,6%) remained
RRT-dependant. Complete recovery of renal function
was reached in 33 patients (48,5%), while partial was
observed in 21 patients (30,9%).

There were no statistical difference between pa-
tients treated with CRRT or IRRT in frequency of com-
plete (51,4% vs 45,5%, respectively) or partial (31,4%
vs 30,3%, respectively) renal recovery nor RRT-depen-
dance (17,2% vs 24,2%, respectively) at discharge.

Multivariate analysis demonstrated statistically
significant association of renal function recovery of CS-
AKI patients and changes of dopamine dose for the first
day of RRT, terms of dobutamine usage, presence of
MOF (table 3).

Table 3
Multivariate analysis of renal function recovery of CS-AKI patients
Effect Value F Hipothesis df | Error df P
Mean urine output for the first 3 days of RRT I}ii;iies 427 | 2,609 2,000 7,000 142
Changes in dopamine dose for the first day of Pillai's 647 6,419 2,000 7,000 026
RRT Trace
Dopamine dose at RRT start [’Tﬂf: 512 | 3.665 2,000 7.000 | 081
Total dopamine dose for the first 3 days of RRT I’Tlgfes 374 | 2,089 2,000 7.000 194
Blood creatinine at RRT start I’Tii;fes 285 | 1397 2,000 7,000 309
Duration of dobutamine use l?i;fes 648 | 6453 2,000 7,000 026
. o Pillai's
Mechanical ventilation at RRT start Trace ,303 1,522 2,000 7,000 ,283
Presence of MOF PTﬂla‘ S 1 742 | 10,085 2,000 7,000 009
race
. . Pillai's
Presence of respiratory failure T ,266 1,271 2,000 7,000 ,338
race
. Pillai's
Dobutamine dose at RRT start Trace ,273 1,316 2,000 7,000 ,327
Presence of heart failure ?'ai S| 81 773 2,000 7,000 497
race
Pre-operative RRT PTﬂlai S s | s02 2,000 7,000 626
race

Univariate analysis showed, that complete recov-
ery of renal function in CS-AKI significantly associ-
ated with reducing of dopamine dose during the first
day of RRT (p=0,01) and long-tern use of dobutamine
(p=0,009). Partial recovery was associated with early

dobutamine withdrawal (p=0,005) and absence of
MOF (p=0,016), while RRT-dependence at discharge
was associated with absence of MOF (p=0,006) and
escalation of dopamine dose on the first day of RRT
(p=0,025) (table 4).

Table 4
Univariate analysis of renal function recovery of CS-AKI patients
Source Dependent variables T();geS(Ilfllzfe:lsm df Sl\;[ :::le F P

Changes in dopamine dose for the first RRT-dependence ,090 1 ,090 7,604 ,025
day of RRT Complete recovery 1,575 1| 1575 [ 11081 010
Partial recovery ,912 1 ,912 6,969 ,030

Duration of dobutamine use RRT-dependence ,006 1 ,006 ,503 ,498
Complete recovery 1,664 1 1,664 11,704 ,009

Partial recovery 1,869 1 1,869 14,284 ,005
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Continue Table 4

Source Dependent variables Type I1I Sum df Mean F P
of Squares Square
Presence of MOF RRT-dependence ,166 | ,166 14,012 ,006
Complete recovery ,475 1 ,475 3,342 ,105

There was statistically significant difference be-
tween cardiac surgery patients with CS-AKI with MOF
and with CS-AKI with-out MOF regarding frequency

of complete recovery of renal function and RRT-de-
pendence at discharge (table 5).

Table 5

Recovery of renal function in CS-AKI patients with or without MOF

CS-AKI with MOF CS-AKI with-out MOF
Grade of renal function recovery n (%) n (%) P
n=38 n=30
Complete recovery 25 (65,8%) 8(26,7%) 0,001
Partial recovery 8 (21,1%) 13 (43,3%) 0,05
RRT-dependance at discharge 5(13,2%) 9 (30%) 0,044

Subsequently, separate analysis of patients with
CS-AKI with MOF was undertaken and multivariate
analysis showed that complete recovery of renal func-
tion in patients with CS-AKI with MOF had statistical-
ly significant association with withdrawal of dopamine
during the first day of RRT (p=0,026) and long-term
use of dobutamine (p=0,005). Meanwhile, univariate
analysis failed to demonstrate any significant associa-
tion with complete recovery in this group of patients.

In univariate analysis RRT-dependance at dis-
charge of patients with CS-AKI with MOF was statisti-
cally significantly associated with arising of dopamine
dose during the first day of RRT (p=0,006) and no-use
of dobutamine at RRT start (p=0,006). Partial recov-
ery was associated with early withdrawal of dobutamine
(p=0,038).

During the first day of RRT the increasing of do-
pamine dose among CS-AKI patients with MOF, who
remained RRT-dependant at discharge was 0,85+1,7
mcg/kg/min, while the reduction of dopamine dose
among patients with partial or complete recovery was
0,44+0,81 mcg/kg/min and 1,02+1,74 mcg/kg/min,
respectively (p=0,046). Dobutamine was withdrawn
at 1,2+0,8 days after RRT initiation in patients who
established partial recovery of renal function and at
5,1£3 days in those who had complete recovery. No-
one among CS-AKI patients with MOF who was RRT-
dependant at discharge was treated with dobutamine
(p=0,0006).

DISCUSSION. The major limitations of our
study are conjuncted with its observational nature and
relatively small population size. On the other hand, the
aim of this study was to evaluate different RRT modali-
ties in real-life environment.

Frequency of renal recovery in cardiac surgery
patients with AKI was 79,4% (48,5% - complete and
30,9% - partial) in our study. In VA/NIH Acute Renal
Failure Trial Network study the frequency of complete
recovery of renal function was 15,4% in intensive treat-

ment group and 18,4% - in less-intensive care group.
The rate of partial recovery in this study was 8,9% and
9%, respectively [8]. The large difference (24,3-27,9%
and 79,4%) in the rate of renal function recovery be-
tween VA/NIH study and our results can be explained
by differences in patients’ population that included,
because C. Hobson et al. Reported 36% frequency of
complete recovery of renal function in cardiac surgery
patients and 50% - partial recovery, that is quite similar
to our results [3].

Meta-analysis conducted by Karvellas et al., found
out that “early” initiation of RRT is associated with
higher rate of renal recovery in comparison with “late”
initiation. However, our study was not designed to de-
fine the influence of timing RRT start to renal recovery
and RRT was initiated according to the local protocol
uniformly to all patients [5].

Our results suggest that RRT modality per se does
not influence renal recovery and are cohered with oth-
ers investigations [6].

Renal recovery in patients with CS-AKI is related
to pharmacological treatment (mostly) and severity of
the illness. Beneficial effect of dobutamine in this co-
hort of patients can be explained by the fact that de-
terioration of pump function of the heart is the most
frequent cause of the CS-AKI. Especially, when that
deterioration reaches failure degree and form multior-
gan failure (coupling heart failure with AKI).

The deterioration of heart pump function as the ma-
jor cause of CS-AKI can explain the fact, that patients
with CS-AKI with MOF have higher in-hospital mortal-
ity rate and higher renal recovery rate. Successful treat-
ment of heart failure in patients who have MOF (heart
failure resulted in renal failure and sometimes in other
organ failure) results in reconvalescence from MOF and,
as a consequence, renal recovery, when unsuccessful
treatment of acute heart failure (which is not uncom-
mon) leads to the death. In the case of CS-AKI without
MOF, the cause of AKI mostly is not related to the heart
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failure - drug induced, including contrast-induced, as-
sociated with prolonged cardio-pulmonary bypass, septic
or related unrecognized previously kidney disease. These
conditions are, in most cases, less lifethreating, but as-
sociated with worsened renal recovery.

Negative association of dopamine use with renal
function recovery obtained in our study corresponds to
results of numerous studies showed that dopamine use
in AKI has no beneficial effects and even can be harm-
ful. Current KDIGO recommendation not using do-
pamine for treatment nor prevention of AKI is reflec-
tion of these studies' results [6]. In our study dopamine
was used according to hemodynamic indications (not
as AKI treatment) and, on the other hand, can serve
as indicator of illness' severity, because, in general, pa-
tients who need dopamine infusion have more unstable
hemodynamic compare to those who need dobutamine.

CONCLUSION. Recovery of renal function in
CS-AKI patients associated with decreasing dose of do-
pamine, prolonged use of dobutamine, illness severity
and does not associated with specific RRT modality.

REFERENCES:

1. FElahi M. M. Early hemofiltration improves survival
in post-cardiotomy patients with acute renal fail-
ure / Elahi M. M., Lim M. Y., Joseph R. N., [et
al.] // Eur J Cardiothorac Surg - 2004. - Ne 26. - P.
1027—31.

2. Haase M. A comparison of the RIFLE and Acute
Kidney Injury Network classification for cardiac
surgery-associated acute kidney injury: A pro-
spective cohort study / Haase M., Bellomo R.,
Matalanis G., [et al.] // J Thorac Cardiovasc Surg
-2009. - Ne 138. - P. 1370-1376.

3. Hobson C. E. , Acute Kidney Injury Is Associated
With Increased Long-Term Mortality After

Cardiothoracic Surgery / Hobson C. E. Yavas S.,
Segal M.S., Schold J.D., Tribble C. G., Layon A.
J., Bihorac A., // Circulation. - 2009. — Vol. 119.
— P. 2444-2453.

Jyrala A. Effect of mild renal dysfunction (s-creat
1,2-2,2 mg/dl) on presentation characteristics and
short- and long-term outcomes of on-pump cardi-
ac surgery patients / Jyrala A., Weiss R. E., Jeffries
R. A., [et al.] // Interactive Cardiovascular and
Thoracic Surgery - 2010. - Ne 10. - P. 777-782.

Karvellas C.J. A comparison of early versus late ini-
tiation of renal replacement therapy in critically ill
patients with acute kidney injury: a systematic re-
view and meta-analysis / Constantine J Karvellas,
Maha R Farhat, Imran Sajjad, Simon S Mogensen,
Alexander A Leung, Ron Wald, Sean M Bagshaw //
Critical Care. — 2011. — Vol. 15. - R72.

Kidney Disease: Improving Global Outcomes
(KDIGO) Acute Kidney Injury Work Group.
KDIGO Clinical Practice Guideline for Acute
Kidney Injury. Kidney Int. - 2012. - Suppl. 2. - P.
1-138.

Perez-Valdivieso J. R. Cardiac-surgery associated
acute kidney injury requiring renal replacement
therapy. A Spanish retrospective case-cohort study
/ Perez-Valdivieso J. R., Monedero P., Vives M.,
[etal.] // BMC Nephrology - 2009. - Ne 10. - P. 27.

VA/NIH Acute Renal Failure Trial Network.
Intensity of renal support in critically ill patients
with acute kidney injury. / VA/NIH // N Engl J
Med. — 2008. — Vol. 359. — P. 7-20.

Hadiitwaa do pedaxuyii 10.09.2016

Ipuiinama do opyxy 14.09.2016

54



