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ABSTRACT
Vorobev V.A,, Asystematic review and meta-analysis of data on the problem of enhanced recovery
Beloborodov V.A., in urology was performed. Inclusion criteria - clinical trials of the enhanced recovery
Tukhiev A.R. program in urology.

The aim of the study was to assess the significance of the enhanced recovery pro-
gram (ERP) in the provision of surgical care in the “urology” profile.

Irkutsk State Medical University Materials and methods. The systematic review was performed according to the guide-
(Krasnogo Vosstaniya str. 1, lines for the presentation of systematic reviews and meta-analyses by PRISMA. The reg-
Irkutsk 664003, Russian Federation) istration number in the international system Prospero was received (CRD42022358982).

The review included 364 studies. Studies in urologic oncology were excluded from the me-
ta-analysis. The meta-analysis included 15 studies involving 2293 subjects. Acomparison
was made between the application of ERP and the standard treatment protocol.

Results. The use of ERP leads to an expected two-fold reduction in the dura-

Corresponding author: tion of postoperative length of hospitalization (OR = -1.96; 95% Cl: —2.56+-1.36;
Vladimir A. Vorobev, p < 0.00001). The reduction in the duration of hospitalization with the use of ERP
e-mail: terdenecer@gmail.com inurology does not lead to the increased risk of readmission or re-operation (p = 0.35).

The risks of developing postoperative complications > Class 2 by Clavien — Dindo
classification were comparable in both groups (p = 0.13). The use of ERP increases
the expected success of the treatment by 1.74 times (OR = 1.74; 95% ClI: 1.08-2.79;
p = 0.02). With the use of ERP in reconstructive urology, a significantly lower risk
of complications was established (p = 0.02).

Conclusion. The ERP program allows you to reduce the time and cost of treatment,
reduce the likelihood of re-hospitalization and achieve better treatment results.
The use of ERP is not accompanied by increased risk of complications > Class 2.
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PE3IOME

BeinonHeH cucmemamuyeckuli 0630p U MemaaHanu3 0aHHbIX No npobeme
YCKOPEHHO020 8bI300p08JIeHUS 8 yposioeuu. Kpumepuu 8K/moHYeHUs — KTUHUYecKue
ucc1e008aHUA NPUMEHEHUs NPOo2PaMMbl YCKOPEHHO20 8b1300p08J1eHUs 8 yposio2uu.
Ljens uccnedosaHus — oyeHKA 3HAYUMOCMU NPO2PAMMbl YCKOPEHHO20 8b1300p08-
JIeHUA NpU OKA3aHUU Xupypau4eckot NOMOWwU NO NPOUJTIO «ypOsIo2Us».
Mamepuanei umemoodoel. Cucmemamuyeckuli 0630p 8bINOJIHEH CO2/1IACHO Memo-
O0uYeCcKUM peKoMeHOauusamM no NpedcmdassieHur cucmemamuydeckux 0630pos
umemaaanusos PRISMA. [TonyyeH pecucmpayuoHHsIl HoMep 8 MeX0yHApOOHOU
cucmeme Prospero (CRD42022358982). B cucmemamudyeckuli 0630p 8K/1H04eHbl
364 uccnedosarus. OHKOyposioudeckue uccie008aHus U3 MemaaHaau3a beiiu
uckmoyersl. [IpoaHanuzuposaro 15 uccnedosaruli c ysacmuem 2293 cybvekmos.
BbinosniHeHO cpasHeHuUe npuMeHeHUs NPOo2PaMMebl YCKOPEHHO20 8bI300POBJIEHUS
(MYB) u cmaHOapmMHo20 NPOMOKOJIA JIeYeHUS.

Pesynemamel. [lpumeHeHue [1YB npusodum k oxudaemomy 08yxkpam-
HOMY COKpauwjeHur CpoKa nocieonepayuoHHoz0 npebsisaHus (OL = -1,96;
95% [N: -2,56+-1,36; p < 0,00001). CokpauwjeHue cpoOKo8 2ocnumanusayuu
npu npumeHeHuu [1YB 8 yposio2uu He npusodum K ygesiudeHuro pucka NOBMOPHO20
obpaweHus unu peonepayuu (p = 0,35). Pucku pazsumus nocsieonepayuoHHbIX
ocsIoxHeHUl > 2-20 K1acca no yHueepcaneHol knaccugukayuu Clavien — Dindo
0Ka3asaucs conocmagumel 8 0beux epynnax (p = 0,13). [lpumeHeHue 1YB nogvituaem
npednosiazaemyro ycnewHoOCmMbs Npos8oouMo20 fiedeHus 8 1,74 paza (O = 1,74;
95%/U: 1,08-2,79; p = 0,02). [pu npumeHeHuu 1YB 8 pekoHCMpyKkmugHoU yposo-
2uU ycmaHossieH 00CMo8epHO MeHbW UL pUcK passumus ocoxHeHud (p = 0,02).
3aknioyeHue. [Ipoepamma yckopeHHO20 8b1300p08JIEHUS NO380JIAem COKpa-
mume CpOKU U CMOUMOCMb JIeHeHUs, yMeHbWUMb 8epOAMHOCMb NOBMOPHOU
20cnumanu3ayuu u 006uMsCsA yqwux pesysbmamos sedeHus. [lpumeHerue [1YB
He conpogoxodaemcs ygesiudeHuUeM pucka pa3sumus 0C/IoOXHeHUU > 2-20 K1acca
no Clavien - Dindo.

Knroueasble cnioea: npomokos1 ycKOpeHHO20 8bI300p08JIeHUs, NPO2PaMMa yCKo-
peHHO20 8bi300posieHus, [1YB, yckopeHHoe 8bI300po8ieHuUe

Ona yntupoBaHua: Bopobbes B.A., Beno6oponos B.A., Tyxues A.P. [pumeHeHre npo-
rPaMmbl YCKOPEHHOTO BbI3J0pOB/eHUs B yponoruu. Cuctematuyecknin 063op v meTaa-
Hanus. Acta biomedica scientifica. 2023; 8(2): 65-79. doi: 10.29413/ABS.2023-8.2.7
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The Enhanced Recovery Program (ERP) is aimed at re-
ducing the duration of treatment from the moment of di-
agnosis to recovery of working capacity [1].

The aim of the study was to assess the significance
of the enhanced recovery program in the provision of sur-
gical care in the “urology” profile.

A systematic review and meta-analysis of data
on the problem of ERP in urology were performed. Search
for sources was performed in the following databases: Pub-
Med, Google Scholar, Cochrane Library, RSCI, Scopus, Web
of Science. Scientific publications in Russian and English
were selected, available for obtaining directly or through
third-party services, as well as the library and subscription
of the Irkutsk State Medical University.

When performing the study, the following questions
were formulated: How does the use of enhanced recovery
protocols affect the outcomes of surgical treatment of uro-
logical diseases? Is there any convincing evidence of the su-
periority of enhanced recovery protocols over the stand-
ard approach? Is there an increased risk of complications,
re-operation, readmission or death when using enhanced
recovery protocols?

OBTAINING EVIDENCE

A systematic search was conducted in accordance with
Preferred Reporting Items for Systematic Reviews and Me-
ta-Analysis (PRISMA) statement [2, 3].

A systematic review was registered in PROSPERO (iden-
tification number CRD42022358982).

In the databases PubMed, Google Scholar, Cochrane
Library, RSCI, Scopus, Web of Science, a search was made
for studies on the use of enhanced recovery protocols
in urology and reviews on the problem in the period
from January 1, 1995 to April 1, 2023 (Fig. 1).

The following keywords were used in the search
(by continuous OR search): “fast track surgery” , “FTS”,
“ERAS”, “enhanced recovery”, “enhanced recovery urolo-
gy”, “enhanced recovery” (in Russian), “ERP” (in Russian).

Theresults of interest were: 1) reviews of the use of en-
hanced recovery protocols in urology; 2) cases of appli-

4,396 results

1995
FIG. 1.

cation and development of protocols in urology; 3) clini-
cal studies of the results of the use of protocols in urology;
4) systematic reviews and meta-analyses of data on the use
of ERP in urology.

This systematic review was aimed at evaluating the de-
veloped protocols of enhanced recovery used in urology,
as well as at performing a meta-analysis of the results of clini-
cal studies on this problem.

Thus, this review included the following:

1. Publications devoted to the development of proto-
cols for enhanced recovery in urology;

2. Literature reviews, systematic reviews and meta-
analyses of enhanced recovery in urology;

3. Publications devoted to the results of clinical tri-
als (randomized and non-randomized) of the effectiveness
of enhanced recovery protocols in urology;

4. Publications in English and Russian.

The following was excluded from the review:

1. Publications devoted to application of enhanced re-
covery protocols in oncology, including urologic oncology;

2. Publications devoted to case-control studies;

3. Publication with no access to the full texts of the ar-
ticle.

Observational studies (cross-sectional and case-control)
were excluded from the study due to their low significance
when performing meta-analysis. The search revealed two
available case-control studies. Duplicate studies, reprints,
studies in languages other than the declared ones (Eng-
lish and Russian), animal studies, letters and short messag-
es were excluded.

A tool developed by the National Institutes of Health
(NIH) was used to assess the risk of systematic error
and the methodological quality of research (to assess the fea-
sibility of integrating the results into the study). The results
of the review and analysis were independently verified be-
fore the work was completed by the Vice-Rector for Science
and the Vice-Rector for Medical Work of Irkutsk State Medi-
cal University. The revealed discrepancies in the evaluation
of the results were eliminated after discussion by the team
of authors.

The database on clinical trials was formed accord-
ing to the developed form: date of publication; number

of440 » »
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Chronometric diagram of search results for “enhanced recovery”, “human”, “01.01.1995 — 01.04.2023" in the English-language text database

of medical and biological publications in PubMed database
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of participants; study design; comparison groups; scope
of the protocol, the results obtained (nominal, ordinal
and predictive).

Meta-analyses that meet the criteria of the study were
not revealed during a systematic search. All identified sys-
tematic studies of ERP in urology directly relate to the on-
courological direction.

The evaluation of the results during the meta-anal-
ysis was carried out according to the following parame-
ters: 1) the comparative effectiveness of the treatment;
2) the comparative probability of the occurrence of ad-
verse events (complications or readmissions); 3) compara-
tive duration of hospitalization; 4) comparison of predic-
tors of the success of the treatment; 5) differencesin mean
values, odds ratio (OR), relative risk (RR), chi-squared (x?)
occurrence of the event or outcome.

EVIDENCE AND STATISTICAL TECHNIQUES

The data obtained were compared in the Micro-
soft 365 software package (Microsoft Corporation, USA),
and the analysis was performed using Stata v. 16 (College
Station, TX, USA). Meta-analyses were performed to analyze
the combined data on the impact of the use of enhanced
recovery protocols on various treatment outcomes, predict-
ing the occurrence of various events.

The systematic review was carried out according
to the methodological recommendations for the submis-
sion of systematic reviews and meta-analyses of PRISMA
[3]. The survey was registered, and a registration number
was obtained in the Prospero international system for reg-
istration of systematic reviews (CRD42022358982).

Meta-analysis of proportions was performed using
the metaprop command in Statav. 16 and verified in the Rev-
Man ver. 5.4.1 application. The random effects model was ap-
plied using the DerSimonian and Laird method. The pro-
portions were transformed using the double inverse Free-
man - Tukey arcsine transform, and confidence intervals (Cl)
were calculated using the Score method. The use of this me-
thod makes it possible to include studies with zero or sin-
gle parameter values in the meta-analysis [4]. Heterogenei-
ty within and between subgroups was estimated by I? or x2
statistics [5]. The significance was set at 0.05. If neither the x2
analysis nor the I test indicated significant heterogenei-
ty between studies, a fixed-effects model was used. In cas-
es of high statistical heterogeneity, a random effects mod-
el was used.

A graphic portrait of the results of the meta-analysis
is presented in the form of diagrams consisting of a series
of horizontal segments showing the RR and 95% Cl
of individual studies at the point being compared. 12 levels
equal to 25 %, 50 % and 75 % are defined as weak, medi-
um strength and pronounced heterogeneity, respective-
ly. The data pool was analyzed by the method of inverse
fixed-effect model in cases of low-moderate heterogenei-
ty (? < 50 %), and random-effect model in cases of moder-
ate-high heterogeneity (/> > 50 %).

68

The results were measured using a risk ratio (RR) rep-
resenting a confidence interval (95% Cl) and a p-value [6].
For studies without a control group, a comparison mode-
ling method was used [7].

The publication bias was assessed using the Begg
and Mazumdar test, the Egger regression asymmetry test,
as well as funnel graphs with an improved contour. Sensi-
tivity analysis was performed to determine the effect of un-
certainty on the effect of exposure; the analysis was repeat-
ed when performing direct and indirect comparisons. Sen-
sitivity analysis was carried out by excluding studies on one
of the analyses. This allowed us to assess whether one study
had a significant impact on the results.

The assessment of the risks of blindness for non-ran-
domized clinical trials (NCI) was carried out according
to the RoBANS [8] and MINORS [9] criteria.

The evaluation of the quality of research was deter-
mined according to the Oxford Recommendations of 2011
by levels of evidence from 1 to 5. Level 1 - data obtained
from systematic reviews and/or meta-analyses; Level 2 —ran-
domized clinical trials; Level 3 — non-randomized controlled
cohort studies with sufficient follow-up period; Level 4 — se-
ries of clinical observations; Level 5 — expert opinion.

The subgroup analysis was performed by testing inter-
actions between subgroups (presented as an unadapted
p-level). A subgroup analysis was performed to identify pos-
sible causes of heterogeneity when comparing the results
of direct and indirect comparisons.

SYSTEMATIC REVIEW

The search algorithm on PubMed. Filters: 01.01.95
to 01.04.23; “Human”; “Russian” or “English”. Search: “en-
hanced recovery” or “ERAS” or “fast track” and “urology”. Found:
353 publications. A similar algorithm is used for other scien-
tific databases.

A total of 364 studies are included in this systemat-
ic review: 45 are devoted to the review of the problem, 4 -
to the development of protocols for enhanced recovery,
21 - to clinical studies, 2 — to observational and case-con-
trol studies.

Seventeen studies met the criteria for inclusion in this sys-
tematic review. The meta-analysis included 15 studies involv-
ing 2,293 subjects (Table 1). The research Design flowchart
(PRISMA) is shown in Figure 2.

The methodology was evaluated for each study includ-
ed in the meta-analysis (Table 1). The bias characteristic
of the included studies is shown in Figure 3. Most of the in-
cluded studies had a good or satisfactory level.

A survey among practicing urologists regarding the
introduction of ERP elements into their practical activi-
ties, was carried out in 2021 [25]. Of the 714 completed
questionnaires, 113 (16 %) were found to be reliable. 58 %
of the respondents were employees of the university clinic.
61 % of urologists were unfamiliar with or knew little about
the enhanced recovery program. Only 20 % of respondents
used ERP systematically, guided by the developed proto-
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col. Of the 24 elements recommended by ERAS, 15 were im-
plemented on average. About half of them face administra-
tive or collective problems with the implementation of ERP.

Random sequence generation (selection bias)

. ‘ Blinding of participants and personnel (performance bias)

. ‘ Allocation concealment (selection bias)

. . ‘ Blinding of outcome assessment (detection bias)

‘ . . . Incomplete outcome data (attrition bias)
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FIG. 3.
Characteristics of the bias of the included studies

Also of scientificinterest is the description of the meth-
odology and the process of developing a protocol for en-
hanced recovery in pediatric reconstructive urology (PUR-
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SUIT), presented in 2020 [26]. The paper provides clear cri-
teria and design of the study, a template for the planned
protocol, a roadmap, data and statistical analyses.

There are no completely original protocols of enhanced
recovery among the included works. All the presented stud-
ies are based on the general concept of the ERAS strate-
gy, consisting of 22 elements. The level of involvement
in the protocol is described in some separate papers.

META-ANALYSIS OF LITERATURE DATA

The results of treatment were compared according
to the principles of meta-analysis of data between groups
of patients treated according to the standard protocol
and according to the enhanced recovery program.

Among 15 clinical trials and 2,293 patients included
in the meta-analysis, there were no significant differences
in age (p = 0.77) or gender (p = 0.63) between the groups.

One of the basic advantages of enhanced recovery
is a shorter hospital period, and the main disadvantage
is the risk of readmission or re-operation, that is, re-hospi-
talization and repeated surgical intervention.

According to the results of the analysis (Fig. 4), a sig-
nificant statistical difference in the duration of hospitali-
zation was established: patients under the enhanced re-
covery protocol stay in the hospital less long (p < 0.00001).
There is a very high heterogeneity of the results obtained
(1=97 %) due to a significant difference in the timing of hos-
pitalization in the included studies. When using the same
treatment protocol and type of surgical intervention, the pa-
tient can stay in the hospital from one [12] to five days
[17]. The mean difference in the length of stay is 2 days
(95% Cl: -2.56+-1.36; p < 00.00001).

The reduction in the duration of hospitalization does
not lead to an increase in the risk of re-treatment or re-ope-
ration when using ERP in urology (p = 0.35), which is shown
in Fig. 5. The heterogeneity value for this test is considered
insignificant (> = 0 %), which indicates the general homo-
geneity of the data of different authors.

The risks of developing postoperative complications
> Class 2 according to the universal Clavien — Dindo clas-
sification were comparable in both groups (p = 0.13),
which is shown in Figure 6. The heterogeneity of the com-
bined results corresponds to an intermediate between mod-
erate and high (? = 73 %), since in several studies the pre-
dominance of complications in the ERP group was not-
ed, however, most studies show that ERP is accompanied
by a lower risk of complications. We should note the re-
sults of group analysis in reconstructive urology: a signifi-
cantly lower risk of complications (p = 0.02) was established
in the ERP group. In the subgroup of endourological oper-
ations — percutaneous puncture nephrolithotripsy and ret-
rograde intrarenal surgery (“YIMHN" and “PUPX" in Fig. 7,
respectively) — low heterogeneity was revealed, which in-
creases the significance of the data obtained.

The use of ERP increases the expected success
of the treatment by 1.74 times (OR = 1.74; 95% Cl: 1.08-
2.79; p = 0.02), which is shown in Figure 7. The results ob-
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FIG. 5.

ERP Standart

Forest diagram comparing the risk of readmission with the use of ERP and the Standard Treatment Protocol

tained have satisfactory heterogeneity of significance
and (x> = 10.82; > = 54 %). The group analysis in the sub-
groups reconstructive urology and andrology (“Y4MHMA"
and “PUPX") obtained homogeneous data (1> = 0 %),
which significantly increases the value of the results
and confirms the positive prognostic effect of ERP. Thus,
when using ERP in reconstructive urology, the success rate
of treatment increases by 3 times with high statistical reli-
ability (OR =3.21; 95% Cl: 2.02-5.09; p < 0.00001; 2 = 0 %).

Evaluation of the scientific validity and quality of me-
ta-analysis

Figure 8 shows the analysis of the bias of the data pre-
sented by the authors in the included studies according
to the RoBANS criteria. The results of the analysis of all 15
included papers indicate a low risk of bias.

The evaluation of the statistical heterogeneity of the re-
sults, presented in each forest diagram through the value
of 2, showed a general moderate heterogeneity of the data
obtained by the authors, which is justified by the peculi-
arities of clinical practice and methodology of the work
performed, as well as by different types of surgical tech-
niques included in the meta-analysis (from endourological
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FIG. 8.
Analysis of publication bias

to reconstructive). When performing a subgroup analysis
in therapeutic areas, the results are homogenized, which in-
dicates the high significance of the data obtained. An unam-
biguous conclusion was obtained when analyzing the risk
of re-hospitalization. The homogeneity of the initial data in-
creases the reliability of the results obtained due to the ab-
sence of the influence of variation in values.

The stability of the final summary test to changes
in the generalized sample and to the applied methods of ana-
lysis is analyzed. The value of the total value confirms the re-
liability of the results obtained and the absence of evidence
of bias of the publications included in the meta-analysis.

DISCUSSION

The Enhanced Recovery Program (ERP) is an actual mul-
timodal perioperative strategy aimed at improving the re-
sults and quality of treatment. Regardless of the surgical dis-
cipline, it is possible to develop and optimize the program
for specific nosology. The application of ERP in coloproc-
tology, thoracic and cardiac surgery, oncology, and neu-
rosurgery is most studied. In the Russian Federation, there
are a lot of monographs and several approved clinical rec-
ommendations on ERP in coloproctology. However, in a few
disciplines, the scientific representation of ERP remains frag-
mented, both in Russia and in the world.

Several scientific papers devoted to the analysis
of the use of enhanced recovery programs in urology dem-
onstrate a relatively small involvement of the new multi-
modal strategy in the treatment of pathology of the uro-
genital tract. The authors agree that the use of even indi-
vidual elements is promising, it will reduce the likelihood
and significance of postoperative complications [27, 28].
At the same time, until May 2015, only 15 scientific papers
published in English were directly devoted to ERP in urolo-
gy [29]. By 2020, the number of publications has increased
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to 55, most of them are devoted to the ERP during radical
cystectomy according to ERAS recommendations [30], in-
cluding ones published in Russian [31-34]. The unequivo-
cal conclusion is that there are no obstacles to expanding
the use of ERP to other surgical procedures within the frame-
work of the profile “urology”.

The use of the Enhanced Recovery Program when per-
forming endourological, reconstructive or organ removing
interventions in urology with comparable risks of compli-
cations allows to achieve better treatment results, reduce
the time of hospitalization, reduce the likelihood of re-
peated treatment and, as a result, reduce the total cost
of treatment.

In general, a small number of clinical studies are pre-
sented on the subject of ERP as part of the search and in-
clusion strategy, in comparison with oncological urology,
abdominal surgery and other disciplines. In total, PubMed
presents 295 meta-analyses and systematic reviews on ERP,
9 of them - on oncological urology (the study of ERP dur-
ing radical prostatectomy and cystectomy). Systematic re-
views and meta-analyses on ERP in non-oncological urolo-
gy have not been revealed.

The main conclusions of the meta-analysis obtained
based on scientific evidence:

¢ Urological patients who are scheduled for surgical
treatment should be included in the Enhanced Recovery
Program according to an adapted protocol, which reduces
the time and cost of treatment, reduces the likelihood of re-
admission and achieves better treatment results (evidence
level - 1; recommendation level - A);

¢ The use of the Enhanced Recovery Program for uro-
logical patients when planning surgical treatmentis not ac-
companied by increased risk of complications > Class 2 ac-
cording to Clavien — Dindo (evidence level - 1; recommen-
dation level - A).

Given the heterogeneity of surgical techniques and no-
sologies, technical bias should be considered when plan-
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ning randomized clinical trials and subsequent meta-anal-
yses.

The presented meta-analysis showed a statistically sig-
nificant difference between ERP and the Standard Treat-
ment Protocol (p < 0.02). The overall result of the performed
analysis indicates the positive role of the Enhanced Reco-
very Program, regardless of the field of application in uro-
logy, which is consistent with the data of meta-analyses
on the oncological urological profile [35, 36] and interdis-
ciplinary analyses of ERAS programs [37].

Limitations of meta-analysis

A detailed systematic review and meta-analysis
of the literature data was performed using standardized
and recommended tools for evaluating the research metho-
dology. When assessing the risk of systematic error, most
of the included studies were of satisfactory or good quali-
ty, however, some were of poor quality.

Of the 15 clinical trials included in the meta-analysis,
12 (80 %) are non-randomized studies, which negative-
ly affects the significance of the data obtained from these
studies.

Most of the included studies clearly stated the objectives
of the study, and although the selection of patients was gen-
erally acceptable, several studies did not clearly indicate
the inclusion criteria, or a few statistics required when per-
forming a meta-analysis. In addition, most studies do not pro-
vide a detailed description of the study design, the use of pla-
cebo control, types of randomizations, etc. There was a large
methodological variability between the studies (for example,
different protocols of enhanced recovery for similar urologi-
cal pathology), as well as significant deviations from the ERAS
recommendations for the implementation of the program (in-
clusion of <50 % of the program elements), which may ex-
plain the differences in the results obtained.

Since the purpose of this systematic review was to study
the effectiveness of the use of enhanced recovery protocols
in the treatment of urological diseases, a possible limitation
is the excluding works on urological oncological diseas-
es from the analysis. A meta-analysis of various outcomes
was carried out with moderate heterogeneity of the re-
sults obtained. Therefore, the results should be evaluat-
ed and used as corresponding to a high level of evidence.

CONCLUSION

Based on a meta-analysis of data, with a high level
of evidence and significance of recommendations (1-A),
it was found that the use of the Enhanced Recovery Pro-
gram allows better treatment results with comparable risks
of complications.

Practical recommendations

In urological patients, when planning surgical treat-
ment, the adapted Enhanced Recovery Program should be
used, regardless of the nosological characteristics and type
of intervention.
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