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Abstract

Objectives: The length-of-stay (LOS) benefit of minimally invasive cystectomy varies in the published literature, potentially because of
subgroup effects. Here, we investigated the effect of minimally invasive cystectomy on LOS among different age groups.

Methods and materials: Adult patients who underwent cystectomy (open or minimally invasive) from January 1, 2012, to December
31, 2016, were identified from the National Surgical Quality Improvement Program database. Multivariable linear regression was used to
evaluate the adjusted association between the surgical approach and LOS after stratifying patients by age (40—64, 65—79, and >80 years).
A sensitivity analysis was performed after multiple imputation by using age as a continuous variable with a third-order polynomial term.

Results: Of the 5,561 patients identified, 640 underwent minimally invasive cystectomy and 4,921 had open cystectomy. The unadjusted
analysis showed that minimally invasive cystectomy was associated with a shorter mean LOS compared with the open approach (8.0 vs.
9.7 days; P < 0.001). The predicted difference in LOS between the 2 approaches was 0.72 days (95% confidence interval (CI), —0.28 to
1.72; P = 0.16) for patients aged 40 to 64 years, 1.48 days (95% CI, 0.73—2.23; P < 0.001) for 65 to 79 years, and 2.56 days (95% CI, 0.84
—4.29; P =0.01) for >80 years favoring the minimally invasive approach. The sensitivity analysis did not materially change the results.

Conclusions: Older patients may derive more LOS benefit from minimally invasive approaches than younger patients. Given the greater
expense associated with the minimally invasive approach, an age-adapted strategy to using this technology may be reasonable. © 2019
Elsevier Inc. All rights reserved.
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differences between laparoscopic and open cystectomy is
mixed; 1 randomized trial showed a modest benefit [5] but
others did not [6,7]. One emerging hypothesis for this dis-
cordant observation is that subsets of the population, such
as older patients, may differentially benefit from minimally
invasive approaches [1,8].

Several plausible explanations may account for varia-
tions in LOS by age. Compared with younger patients,
older patients often have more pain, have a slower return of
bowel function, require more physical therapy, and gener-
ally have a more difficult transition to independence after
cystectomy [9]. Although younger patients are more apt to
recovery from open or minimally invasive cystectomy in
about the same amount of time, minimally invasive
approaches may mitigate the impact of surgery on the func-
tional status of older patients. LOS benefits of minimally
invasive surgery in the elderly have been demonstrated in
contemporary studies assessing major oncological proce-
dures outside of urology [10—13]. One small retrospective
study reported a LOS benefit after minimally invasive cys-
tectomy for patients older than 75 years [14]. We hypothe-
sized that older patients derived more benefit from a
minimally invasive approach than younger patients, but
studies explicitly evaluating this question are lacking.

In this context, we tested the hypothesis that the effect of
minimally invasive approaches on LOS after cystectomy
relates conditionally to patient age. We hypothesized that
with increasing age, differences in LOS between open and
minimally invasive approaches would increase. By delin-
eating which subgroups of the population benefit most from
laparoscopy, we aimed to guide the development of
rational strategies for the efficient use of emerging surgical
technologies.

2. Methods

This study was exempted by the Mayo Clinic Institu-
tional Review Board.

2.1. Data source

We retrospectively reviewed data from the 2012 to 2016
participant use files of the American College of Surgeons
National Surgical Quality Improvement Program (NSQIP)
database. The NSQIP is a prospective, multi-institutional
database that collects data in a Health Insurance Portability
and Accountability Act—compliant manner on more than
150 variables by trained surgical clinical abstractors who
are randomly assigned patients for review. Thirty-day post-
operative clinical outcomes are reviewed for surgical
patients at participating institutions. To ensure that the data
collected are of high quality, NSQIP conducts an inter rater
reliability audit of various participating sites that randomly
reviews multiple charts to identify reporting errors (error
rate is approximately 2%) [15].

2.2. Study population

We used Current Procedural Terminology (CPT) codes
51570, 51575, 51580, 51585, 51590, 51595, and 51596 to
identify a cohort of patients older than 40 years who under-
went cystectomy. We excluded patients with benign dis-
ease, those who underwent combined procedures that are
not typically performed with a cystectomy (e.g., nephroure-
terectomy), and patients with metastatic disease (Fig. 1).
Because no CPT code exists for minimally invasive cystec-
tomy, we used concurrent CPT codes that indicate laparos-
copy or robotic approaches being used as a principal or
concurrent procedure [16]. A list of these codes is shown in
the Appendix.

2.3. Variables measured

We collected data about patient characteristics (e.g.,
age, sex, race/ethnicity, weight, height, functional status),
preoperative risk factors (e.g., body mass index, smoking
history, alcohol use), American Society of Anesthesiolo-
gists classification, preoperative laboratory values, chronic
corticosteroid use, and comorbidities (e.g., history of
hypertension, hyperlipidemia, chronic kidney disease,
cerebrovascular accident, congestive heart failure, chronic
obstructive pulmonary disease [COPD], diabetes mellitus
requiring therapy, acute coronary syndrome, bleeding

Cases inthe 2012-2016
NSQIP (n=3,832,656)

Excluded
* No cystectomy CPT code
(n=3,823,690)

Cases with radical cystectomy
CPT code (n=8,966)

Excluded

* Benign disease, concomitant
surgery other than
prostatectomy, hysterectomy,
oophorectomy, or
vaginectomy (n=3,246)

+ Disseminated cancer known
before surgery (n=159)

Radical cystectomy cases
analyzed (n=5,561)

l
| l

Robotic cystectomy Open cystectomy
(n=640) (n=4,921)

Fig. 1. Flowchart of patients undergoing radical cystectomy and subse-
quent differentiation between open and robotic approaches. CPT = Current
Procedural Terminology; NSQIP = National Surgical Quality Improve-
ment Program.
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disorder). Procedural information included the date of pro-
cedure, anesthesia used, length of operation, intraoperative
complications, surgical approach (minimally invasive vs.
open cystectomy), and urinary diversion type. Postopera-
tive characteristics included the LOS, urinary tract infec-
tion, pneumonia, superficial surgical site infection,
pulmonary embolism, deep vein thrombosis and thrombo-
phlebitis, sepsis, and myocardial infarction. The primary
outcome was hospital LOS, which was determined as the
period from the day of surgery through the day of dis-
charge.

2.4. Power and sample size

Using thresholds established by Cohen [17], the means
between the 2 groups needed to differ by 0.2 standard devi-
ations or more to qualify as a “small effect.” The SDs for
LOS in the published literature are highly variable but often
are about 7. Therefore, before the analysis, we specified that
if the difference in LOS did not exceed 1.4 days, it would
not be clinically meaningful, even if statistically significant.
Using this effect size, we determined that a sample size of
approximately 650 patients in each group had 95% power
to detect a difference of 0.2 SDs, or 1.4 days, at a signifi-
cance level of 0.05 for a 2-sample means test.

2.5. Statistical methods

Patient characteristics were summarized with mean stan-
dard deviation (SD) or count (percentage), and the mini-
mally invasive and open cystectomy were compared with
the 2-sample ¢ test or x> test. We used linear regression to
assess the unadjusted association between patient character-
istics and LOS. We then used a multivariable linear regres-
sion model to evaluate the adjusted association. The
exposure variable was age, stratified into 3 groups: 40 to
64, 65 to 79, and >80 years. We tested the interaction effect
between age and surgical approach in the multivariable
model. Other covariates included year of operation, body
mass index, diabetes mellitus, history of smoking, func-
tional status, history of COPD, history of chronic heart dis-
ease, transfusion, superficial surgical site infection, wound
disruption, pneumonia, pulmonary embolism, progressive
renal insufficiency, urinary tract infection, myocardial
infarction, deep vein thrombosis, and neobladder. Because
we had minimal missing data, we performed a complete
case analysis.

2.6. Sensitivity analysis

Because the use of cutoffs for age assumes that the rela-
tionship between age and LOS is flat within each category,
we conducted a sensitivity analysis with age as a continu-
ous variable. We also tested departures from the linearity
assumption by using restricted cubic splines and conven-
tional polynomials. Tests of model fit indicated that a cubic

function best parameterized the pattern of LOS in the data.
The interaction of age and procedure was modeled with age
centered at the mean value to reduce multicollinearity. To
reduce potential bias from an arbitrary missing-value pat-
tern, we fit this model after multiple imputation by using
chained equations with 20 imputed data sets. We consid-
ered any missing data to be missing at random because
“missingness” was considered to be unrelated to any item
in the study, including outcome. Statistical analyses were
conducted using R 3.4.4 (R Project for Statistical Comput-
ing), and P values <0.05 were considered significant.

3. Results

We identified 640 and 4,921 patients who underwent
minimally invasive or open cystectomy, respectively. Base-
line characteristics are summarized in Table 1; there were
no significant differences between the 2 groups with respect
to baseline characteristics (Table 1).

On unadjusted analysis, patients who underwent a mini-
mally invasive cystectomy had a 1.7-day shorter mean LOS
than the open cohort (95% CI, 1.2—2.4; P < 0.001). Factors
associated with a mean difference in LOS included patient
age, COPD, congestive heart failure, preoperative hemoglo-
bin, and functional status (Table 2). In a supplemental anal-
ysis, we observed that a >10% weight loss in the 6 months
before surgery and a history of other malignancy also were
associated with a mean difference in LOS (Supplemental
Table 1). As expected, perioperative complications such as
need for blood transfusions, deep vein thrombosis or pul-
monary embolism, and reoperations were associated with
greater LOS. Older patients had a higher incidence of mor-
bid complications (e.g., myocardial infarction, pneumonia)
than younger patients. Supplemental Table 2 includes com-
plications for each age group.

3.1. Multivariable model

In 40- to 64-year-old patients, the mean difference in LOS
did not meet the prespecified criteria for clinical significance
or statistical significance (mean difference, 0.72 days; 95%
CI, —0.28 to 1.72; P = 0.16). In contrast, for older patients,
the mean differences in LOS did meet the prespecified crite-
ria for clinical significance. For 65- to 80-year-olds, the
mean difference was 1.48 days (95% CI, 0.73—-2.23; P <
0.001); for >80-year-olds, the difference was 2.56 days
(95% CI, 0.84—4.29; P =0.01) (Fig. 2). Of note, the younger
cohort included only 184 male and 21 female patients who
underwent laparoscopic cystectomy, which makes it difficult
to definitively identify the true LOS benefit in this age

group.
3.2. Sensitivity analysis

To test whether the use of age cutoffs influenced the
observed relationship between age and LOS, we performed
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Table 1
Baseline patient characteristics.
Minimally
Open invasive
All patients cystectomy cystectomy
Characteristic (N=5,561) (n=4,921) (n=640) P value
Length of stay, d <0.001
Mean (SD) 9.52 (7.38) 9.72 (7.51) 7.96 (6.10)
Median (IQR) 7 (6—10) 7 (6—10) 6 (5-8)
Y of operation, no. (%) <0.001
2012 599 (10.8) 567 (11.5) 32(5.0)
2013 926 (16.7) 821 (16.7) 105 (16.4)
2014 1,144 (20.6) 1,006 (20.4) 138 (21.6)
2015 1,261 (22.7) 1,085 (22.0) 176 (27.5)
2016 1,631 (29.3) 1,442 (29.3) 189 (29.5)
Age,y 0.10
Mean (SD) 68.75 (9.66) 68.83 (9.71) 68.16 (9.27)
Median (IQR) 69 (62—76) 70 (62—76) 69 (63—75)
Race/ethnicity, no. (%) <0.001
‘White 4,214 (75.8) 3,652 (74.2) 562 (87.8)
Black 227 (4.1) 197 (4.0) 30 (4.7)
Other 82 (1.5) 71(1.4) 11 (1.7)
Unknown or not reported 1,038 (18.7) 1,001 (20.3) 37 (5.8)
Body mass index, kg/m? 0.41
Missing data, no. 27 26 1
Mean (SD) 28.52 (5.61) 28.55 (5.70) 28.35 (4.90)
Median (IQR) 27.88 (14.32—69.27) 27.89 (14.32—69.27) 27.82 (16.81—-51.25)
Diabetes mellitus, no. (%) 0.08
Not insulin dependent 740 (13.3) 666 (13.5) 74 (11.6)
Insulin dependent 377 (6.8) 322 (6.5) 55 (8.6)
History of smoking, No. (%) 1,331 (23.9) 1,158 (23.5) 173 (27.0) 0.06
History of chronic obstructive 431 (7.8) 372 (7.6) 59 (9.2) 0.16
pulmonary disease, no. (%)
History of congestive 35 (0.6) 31 (0.6) 4(0.6) >0.99
heart failure, no. (%)
Transfusion, no. (%) 80(1.4) 74 (1.5) 6(0.9) 0.34
Functional status, no. (%) 0.07
Independent 5,443 (97.9) 4,810 (97.7) 633 (98.9)
Partially or totally dependent 109 (2.0) 103 (2.1) 6(0.9)
Preoperative albumin g/dl <0.001
Missing data, no. 2,055 1,907 148
Mean (SD) 3.94 (0.51) 3.93(0.51) 4.04 (0.48)
Median (IQR) 4.00 (3.7-4.3) 4.00 (3.7-4.3) 4.10 (3.8—4.3)
Preoperative hematocrit g/dl 0.81
Missing data, no. 115 105 10
Mean (SD) 37.90 (5.65) 37.90 (5.63) 37.96 (5.79)
Median (IQR) 38.3 (34.0—42.0) 38.3 (34.0—42.0) 38.0(33.8—42.2)
Superficial surgical site infection, no. (%) 322 (5.8) 305 (6.2) 17 (2.7) <0.001
Wound disruption, no. (%) 137 (2.5) 135 (2.7) 2 (0.3) <0.001
Pneumonia, no. (%) 155 (2.8) 140 (2.8) 15(2.3) 0.55
Pulmonary embolism, no. (%) 88 (1.6) 77 (1.6) 11 (1.7) 0.90
Progressive renal insufficiency, no. (%) 101 (1.8) 90 (1.8) 11 (1.7) 0.97
Urinary tract infection, no. (%) 466 (8.4) 392 (8.0) 74 (11.6) 0.003
Myocardial infarction, no. (%) 86 (1.5) 76 (1.5) 10 (1.6) >0.99
Deep vein thrombosis requiring 130 (2.3) 117 (2.4) 13 (2.0) 0.68
therapy, no. (%)
Reoperation, no. (%) 287 (5.2) 271 (5.5) 16 (2.5) 0.002
Readmission, no. (%) 1,112 (20.0) 964 (19.6) 148 (23.1) 0.04
Neobladder, no. (%) 895 (16.1) 812 (16.5) 83 (13.0) 0.03

Abbreviation: IQR = interquartile range.
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Table 2
Bivariate association.

Estimated difference in

Variable Comparison LOS, d (95% CI) P value
Laparoscopy Laparoscopy vs. open —1.76 (—2.37to —1.16) <0.001

Race/ethnicity Black vs. other 1.76 (—0.07 to 3.60) 0.06
Unknown vs. other 2.84 (1.21—-4.48) <0.001

White vs. other —0.46 (—2.05to 1.13) 0.57

Body mass index Per 1-unit increase 0.00 (—0.03 to 0.03) >0.99

Diabetes mellitus No vs. insulin —0.46 (—1.23 t0 0.32) 0.25

Noninsulin vs. insulin —0.15 (—1.06 to 0.77) 0.75

History of smoking Yes vs. no 0.13 (—0.32t0 0.59) 0.57
History of chronic obstructive Yes vs. no 1.66 (0.93—2.38) <0.001

pulmonary disease

History of congestive heart failure Yes vs. no 3.70 (1.25—-6.15) 0.003
Transfusion Yes vs. no 5.20 (3.58—6.83) <0.001
Preoperative hemoglobin Per 1-unit increase —2.56 (—3.03 to —2.10) <0.001
Preoperative albumin Per 1-unit increase —0.10 (—0.14 to —0.07) <0.001
Superficial surgical site infection Yes vs. no 4.35(3.52-5.17) <0.001
Wound disruption Yes vs. no 8.04 (6.81-9.28) <0.001
Pneumonia Yes vs. no 9.35 (8.19—10.50) <0.001
Pulmonary embolism Yes vs. no 4.10 (2.55-5.65) <0.001
Progressive renal insufficiency Yes vs. no 5.04 (3.59-6.48) <0.001
Urinary tract infection Yes vs. no 1.87 (1.18=2.57) <0.001
Myocardial infarction Yes vs. no 6.96 (5.40—8.52) <0.001
Deep vein thrombosis requiring therapy Yes vs. no 5.40 (4.12—6.67) <0.001
Reoperation Yes vs. no 11.89 (11.07—12.71) <0.001
Readmission Yes vs. no —1.63 (—2.11to —1.15) <0.001

Neobladder Yes vs. no —0.16 (—0.68 to 0.37) 0.56
Functional status Partially or totally dependent vs. independent 4.09 (2.70—5.48) <0.001
Age, polynomial with degree = 3, centered (Age_i — mean.age) 0.09 (0.05-0.12) <0.001
at mean value (68.6) (Age_i — mean.age)2 0.002 (0.00004—0.004) <0.001

(Age_i — mean.age)3 —0.00007 (—0.0002 to 0.00005) 0.29

Approach x age® LC x (age 65—79) —0.77 (—2.02 to 0.48) 0.23

LC x (age >80) —1.88 (—3.87t00.11) 0.06

Abbreviations: LC = laparoscopic cystectomy; LOS = length of stay.
2Test of interaction, P = 0.16.

—0C —LC
30 :

25

20

LOS, d

65-79 280

Age,y

Fig. 2. Marginal plot from the adjusted model shows the predicted LOS
for LC (blue) and OC (red). Individual points reflect the predicted value
for each patient when setting all covariates to their mean for continuous
variables or the mode for categorical variables. Shaded areas indicate the
95% Cls. LC = laparoscopic cystectomy; LOS = length of stay; OC = open
cystectomy.

a sensitivity analysis in which the age-treatment interaction
was tested by using age as a continuous variable, perform-
ing multiple imputation for missing data, and using a cubic
polynomial term to model the relationship nonlinearly. The
estimates for the age-treatment interaction are shown in
Table 2. Although the difference in LOS increased with
age, the various methods of analysis did not show a statisti-
cally significant interaction. The same trend was observed
as before for clinically meaningful and statistically signifi-
cant differences in LOS: for a 45-year-old patient (1.27
days; 95% CI, —1.52 to 4.06; P = 0.37), 65-year-old patient
(1.14 days; 95% CI, 0.39—1.89; P = 0.003), and 85-year-
old patient (2.01 days; 95% CI, 0.07—3.94; P = 0.04). A
marginal plot for this model is shown in Fig. 3.

4. Discussion

In this multicenter, retrospective study of cystecto-
mies recorded in the NSQIP database, we showed that
laparoscopic approaches to cystectomy reduced LOS by
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Fig. 3. Marginal plot from the sensitivity analysis in the adjusted model
showing the predicted LOS for LC (blue) and OC (red). Individual points
indicate the predicted value for each patient after setting all covariates to
their mean for continuous variables or the mode for categorical variables.
Shaded areas indicate the 95% CIs. LC = laparoscopic cystectomy; LOS =
length of stay; OC = open cystectomy.

1 to 2 days in patients older than 65 years and by an
unknown, likely smaller amount for younger patients.
This finding, which was robust to varying definitions of
age (categorical vs. continuous), may help lay the foun-
dation for an age-adapted approach to the surgical plan-
ning of cystectomy.

Data from previous randomized trials suggest that mini-
mally invasive approaches do not dramatically reduce
LOS. In the Memorial trial [6], the mean LOS was 8 days
in both groups, but the robotic arm in the Randomised
Open versus Robotic Cystectomy (RAZOR) trial showed a
slight advantage (6 vs. 7 days; P =0.02) [5]. However, par-
ticipants in clinical trials are highly selected subpopula-
tions of patients with cancer, usually treated at centers of
excellence, and may not broadly represent the benefits of
laparoscopy observed in everyday clinical practice. Fur-
thermore, these estimates represent measures of central
tendency for all trial participants and do not exclude the
possibility that certain subsets would have responded dif-
ferently to the exposure, a concept known as effect modifi-
cation. Because older patients generally have a more
difficult transition to independence after cystectomy and
because laparoscopy is intended to minimize the impact of
surgery on function, age is an expected modifier of the
effect of surgical approach on LOS after cystectomy [8,9].

Although minimally invasive approaches to cystectomy
have been associated with shorter LOS in some early stud-
ies [3,18,19], the beneficial effect of laparoscopy may be
mitigated by enhanced recovery pathways in more modern
series, particularly for younger patients. These enhanced
pathways, which aim to expedite convalescence through
the standardization of perioperative best practices, are now

ubiquitous and likely have a large role in mitigating the
benefits of laparoscopy with regard to LOS. The benefits of
enhanced recovery pathways are especially evident in
younger patients, for whom the rate-limiting step for dis-
charge is often the return of bowel function [20]. In older
patients, restoration of bowel function is still an important
postoperative milestone, but many older patients often have
additional impediments to early discharge such as pain,
physical therapy requirements, and delays in placement
into rehabilitation centers. Older patients can still benefit
from enhanced recovery programs because these programs
facilitate the expedited return of bowel function, facilitate
ambulation, and decrease pain medication requirements,
but other factors such as functional mobility may have
greater influence on the course of their hospital stay. To the
extent that enhanced recovery pathways can expedite dis-
charge for a given patient, laparoscopy has diminishing
returns.

These findings may have important economic implica-
tions as well. In several previous cost studies, the fully allo-
cated costs of robotic cystectomy, both fixed and variable,
were offset by a shorter hospital LOS [19,21]. However, if
LOS benefits are not realized in younger patients, then this
value proposition dissipates rapidly, as observed in the
Memorial trial [6]. One potential solution is an age-adapted
algorithm for surgical decision-making; younger patients
should be counseled that the large benefits in LOS observed
in early retrospective studies have not been substantiated in
randomized trials or in large multi-institutional quality reg-
istries. Alternatively, Medicare-aged patients should be
counseled that evidence from the current study supports a
modest, 1- to 2-day decrease in LOS. This initiative may
promote more efficient disease management, in that youn-
ger patients may avoid longer operative times and greater
costs associated with laparoscopy without any material
improvements in perioperative outcomes, with the one pos-
sible exception of blood transfusions [5,6]. Additionally,
surgeons who may not have strong preferences for the sur-
gical approach may be able to apply these data to the deci-
sion-making processes.

This study has certain important limitations. First, resid-
ual confounding, particularly by unmeasured confounders,
may bias the effect estimates. The NSQIP database does
not include cancer grade or stage, urinary diversion
approach, implementation of a postoperative enhanced
recovery protocol, or alvimopan administration; therefore,
we could not control for these factors in our analysis. Spe-
cifically, implementation of various components of proto-
cols for enhanced recovery after surgery can significantly
affect LOS, and as such, the inability to include these data
is a major limitation of this study. Although additional pre-
operative variables could have been used, we chose the
covariates before fitting the model based on subject matter
knowledge. Second, even though the data are collected pro-
spectively, our study was a retrospective analysis of the
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data that may be prone to bias. Nevertheless, the original
data collection methods used by NSQIP abstractors ensures
that the data collected are of high quality, and quality is ver-
ified by regular audits by the NSQIP. Third, the primary
exposure of interest was categorized into clinically relevant
age groups (non-Medicare and Medicare). However, with
categorization of continuous variables, several assumptions
were made, including homogeneity within categories (as
described in Section 2) [22]. However, we repeated the
analysis by using age as a continuous variable, nonlinear
modeling methods, and multiple imputation, and we found
little evidence that categorization of age, departures from
linearity assumptions, or missingness substantially affected
the interpretation of the data. Fourth, current NSQIP poli-
cies prohibit the sharing of hospital or clinician identifiers,
which prevents the ability to account for clustering of out-
comes. Fifth, these data are from participating NSQIP insti-
tutions and do not constitute a statistically valid nationally
representative sample. Sixth, surgeons likely have some
inherent biases that affect their decisions to use or exclude
a specific approach for a given patient. Lastly, in a supple-
mental analysis (Supplemental Table 3), we showed that
significantly fewer women underwent laparoscopic cystec-
tomy compared with men, especially in the oldest age
groups (>80 years), which limits the generalizability of this
study.

Despite these limitations, this study provides evidence
that the beneficial effect of laparoscopy on LOS after cys-
tectomy relates conditionally to age. This study lays the
foundation for an age-adapted approach that may promote
more effective disease management at institutions where
both procedures are performed.

4.1. Conclusions

This study showed that older patients may experience
greater benefit from minimally invasive approaches to cys-
tectomy than younger patients in terms of hospital LOS.
When considering this finding in the context of the expense
associated with the minimally invasive approach, an age-
adapted strategy to the use of this technology may benefit
patients and hospital systems.

Supplementary materials

Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016/].
urolonc.2019.01.028.
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