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Abstract

Background: Many studies have demonstrated associations between surgical resections at
academic centers and improved outcomes, particularly for complex operations. However, few have
examined this relationship in intrahepatic cholangiocarcinoma (ICC). The hypothesis of this study
is that facility type is associated with improved postoperative outcomes and survival in patients
with ICC who undergo resection.

Methods: Patients with stage I-111 ICC who underwent hepatectomy were identified using the
NCDB (2004-2014). Facilities were categorized as academic or community centers per
Commission on Cancer designations. High-volume hospitals were those that performed 211
hepatectomies/year. Multilevel logistic mixed-effects models and parametric survival-time models
were used to determine predictors of outcomes and overall survival (OS), respectively.

Results: A total of 2,256 patients were identified, of whom 423 (18.8%) patients were treated at
community centers and 1,833 (81.3%) at academic centers. Nearly all high-volume centers were
academic facilities (98.5% academic vs. 1.5% community), while low-volume centers were mixed
(65.5% academic vs. 34.5% community) (p<0.001). Undergoing surgery at an academic center
was an independent predictor of decreased positive margins (OR 0.71, 95% CI 0.51-0.98, p=0.04),
lower 90-day mortality (OR 0.62, 95% CI 0.39-0.97, p=0.03), and improved OS (HR 0.78, 95% ClI
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0.63-0.96, p=0.02). Facility hepatectomy volume was not independently associated with any short-
term or long-term outcomes.

Conclusions: Treatment at an academic center is associated with fewer positive resection
margins, decreased 90-day mortality, and improved OS in patients who undergo ICC resection.
Facility surgical volume was not significantly associated with any postoperative outcomes after
adjusting for patient and disease characteristics.
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INTRODUCTION

Intrahepatic cholangiocarcinoma (ICC) is a rare malignancy, with an estimated 3,000 cases
diagnosed each year in the United States (US), although its incidence has been increasing
steadily.! Operative resection offers the only chance for cure, and often requires complex
hepatobiliary surgical and multidisciplinary intervention.2 However, even following surgical
resection, up to two-thirds of patients develop disease recurrence and 5-year overall survival
(OS) rates range from 15 to 40 percent.134

Many studies have demonstrated associations between treatment at academic, highvolume
centers with improved outcomes, particularly for complex operations and rare malignancies.
5 This has led to mandated centralization of complex procedures in several European
countries,5 and ‘passive’ centralization and calls for restricting complex operations to high-
volume “centers of excellence’ in the US.® However, there has been increasing discussion
that hospital volume itself may not be the most accurate quality indicator, as it may be a
surrogate for other factors that have stronger impact on outcomes.’ Due to the rarity of ICC,
few studies have evaluated relationships between facility type, volume, and outcomes
following resection of ICC.6:8

We performed a retrospective analysis of patients who underwent hepatectomy for
nonmetastatic ICC, using the National Cancer Database (NCDB). The primary objective of
the study was to compare postoperative outcomes and OS based on facility type (community
vs. academic centers). Secondary objectives included (1) determining if outcomes were
more strongly correlated with facility type or facility surgical volume, and (2) identifying
predictors of undergoing surgery at an academic center.

METHODS

Study Population

We conducted a retrospective analysis of patients who underwent hepatectomy for clinical
stage I-111 ICC diagnosed between 2004-2014 in the NCDB. The NCDB is a nationwide,
facility-based dataset that captures 70% of all newly diagnosed malignancies in the US. It is
a joint project of the Commission on Cancer (CoC) of the American College of Surgeons
and the American Cancer Society.® This study was exempt from Institutional Review Board
review due to the de-identified nature of the database.
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Variable Definitions

The NCDB includes basic demographic characteristics, including age, sex, race, and
Charlson/Deyo Comorbidity Score (CDCC).10 CoC facility types are defined based on
cancer program structure, services provided, and number of cancer cases accessioned per
year. These include community cancer programs (accessions 100-500 newly diagnosed
cancer cases each year; training resident physicians is optional), comprehensive community
cancer programs (accessions >500 newly diagnosed cancer cases each year; training resident
physicians is optional), academic/research programs (accessions >500 newly diagnosed
cancer cases each year; trains resident physicians in at least four program areas, including
internal medicine and general surgery), and integrated network cancer programs (multiple
facilities providing integrated cancer care, at least one facility is a hospital; training resident
physicians is optional; no minimum caseload requirement). We excluded integrated network
cancer programs due to the heterogeneous types of facilities with that designation, consistent
with prior work.11:12 For our analysis, we compared community centers (community cancer
programs and comprehensive community cancer programs) to academic programs, which is
also consistent with prior work.13

Clinical stage was designated based on American Joint Commission on Cancer (AJCC) 7th
edition. Tumor size was defined as the largest dimension of the diameter of the primary
tumor in centimeters. Hepatectomy included any procedure ranging from partial
hepatectomy or segmental resection to major lobectomy or extended hepatectomy. Margin
status (negative or positive) was obtained from final surgical pathologic analysis. Number of
lymph nodes examined and node status (negative, positive, or nodes not examined) were also
obtained from surgical pathology. Examining =6 nodes was considered necessary for
accurate oncologic staging, per AJCC 8t edition guidelines.14 Adjuvant chemotherapy was
defined as receipt of chemotherapy after primary site surgery, as part of the first course of
treatment. OS was defined as months from diagnosis to death.

Facility Volume Calculations

Facility hepatectomy volume was calculated using de-identified facility identification codes
assigned by the NCDB. Facility codes are assigned regardless of cancer site and therefore
may be used to identify the same facilities across cancer sites. The NCDB participant user
files for the ‘liver’ and ‘intrahepatic bile duct’ cancer sites were used to calculate each
facility’s annual hepatectomy volume between 2004-2014. Liver transplantations were
excluded from volume calculations. Only facilities that submitted at least one case to the
NCDB every year of the study were included, to ensure a consistent population of hospitals
and to ensure that hospital volume did not appear falsely low due to lack of membership in
the CoC in certain years, per recommendations from the practical guide to the NCDB.1°
Patients were only included in the cohort if they underwent hepatectomy for ICC at the
reporting facility.

We found that the median number of hepatectomies per year was 11 and therefore defined
low-volume facilities as those that performed <11 hepatectomies per year and high-volume
facilities as those that performed =11 hepatectomies per year.
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Statistical Analysis

Variables were summarized as median with interquartile range (IQR) or count with
percentage. Categorical variables were compared with the Pearson’s chi-squared test, and
continuous variables were compared with the 2-sample #test. Kaplan-Meier curves were
used to analyze OS. Multilevel logistic mixed-effects models were used for adjusted
analyses of categorical outcomes, assigning fixed-effects to patient-level predictors and
random-effects to individual hospitals to account for intra-class correlation for patients
nested within the same facility. Similarly, multilevel mixed-effects parametric survival-time
models were used for the survival analyses. Because facility type and facility volume were
highly collinear, separate logistic models and parametric survival-time models were run with
either facility type or volume, along with potential confounders. Results of the logistic
regressions and parametric survival-time models were reported as odds ratios (OR) and
hazard ratios (HR), respectively, with corresponding 95% confidence intervals (Cl) and p-
values.

All statistical analyses were performed using Stata software, version SE 14.0 (StataCorp,
College Station, TX, USA). All tests were 2-sided and statistical significance was accepted
at the p<0.05 level.

RESULTS

We identified 2,256 patients diagnosed with stage I-111 ICC between 2004-2014, who
underwent hepatectomy at 308 different facilities, of whom 423 (18.8%) patients underwent
resection at a community center and 1,833 (81.3%) underwent resection at an academic
center. Half (50.0%) of facilities were academic centers. Nearly all high-volume centers
were academic facilities (98.5% academic vs. 1.5% community), while low-volume centers
were mixed (65.5% academic vs. 34.5% community) (p<0.001). The median (IQR) number
of hepatectomies per year was 1.9 (0.9-3.5) at community centers and 14.1 (6.4-22.8) at
academic centers (p<0.001). Median (IQR) follow-up time was 25.9 (12.6-44.3) months.

In terms of type of hepatectomy, of the 804 patients who underwent partial hepatectomy or
segmental resection, 20.1% were treated at community centers and 79.9% were treated at
academic centers. Of the 742 patients who underwent hepatic lobectomy, 18.1% were
treated at community centers and 81.9% were treated at academic centers. Of the 318
patients who underwent extended hepatic lobectomy, 19.5% were treated at community
centers and 80.5% were treated at academic centers. Of the 392 patients who underwent
hepatectomy not otherwise specified, 16.6% were treated at community centers and 83.4%
were treated at academic centers.

Predictors of Treatment at an Academic Center

Univariate analysis demonstrated baseline differences between patients who underwent
operations at community or academic centers (Table 1). Patients who were treated at
academic centers were more likely to be <65 years old, with fewer comorbidities and private
insurance, and tended to travel >40 miles between their home zip code and the hospital (all
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p<0.001). There were no differences in clinical stage, tumor size, or tumor grade based on
facility type (all p>0.05).

Multivariable analysis was then performed to identify independent predictors of undergoing
treatment at an academic facility (Table 1). Higher comorbidity scores were predictive of
receiving care at a community facility (p<0.001), while traveling >40 miles to the treating
hospital predicted treatment at an academic center (p<0.001).

Clinical and Oncologic Outcomes, Based on Facility Type and Facility Volume

Univariate analysis demonstrated differences in clinical and oncologic outcomes associated
with facility type (Table 2). Patients who underwent resection at academic centers were less
likely to have positive surgical margins (21.4% vs. 26.1%, p=0.04), more likely to have =6
lymph nodes examined (12.6% vs. 8.0%, p=0.01), and had decreased rates of 30-day
mortality (4.0% vs. 7.5%, p=0.01) and 90-day mortality (8.0% vs. 12.8%, p=0.004).

On multilevel mixed-effects multivariable analysis (Table 2), undergoing surgery at an
academic facility remained significantly associated with fewer positive resection margins
(OR0.71, 95% CI 0.51-0.98, p=0.04) and lower 90-day mortality (OR 0.62, 95% ClI
0.39-0.97, p=0.03). On subset analysis of only patients with negative margins, academic
facility type remained significantly correlated with decreased 90-day mortality (OR 0.57,
95% CI 0.33-0.997, p=0.049).

In contrast, while univariate analysis revealed an association between undergoing surgery at
a high-volume center and increased likelihood of examining =6 lymph nodes (p=0.050),
decreased 30-day mortality (p=0.02), and decreased 90-day mortality (p=0.04), none of
those associations remained significant on multilevel mixed-effects multivariable analysis
(Table 2). In fact, on multivariable analysis, hospital hepatectomy volume was not an
independent predictor of any postoperative outcome.

Analysis of Overall Survival

Kaplan-Meier curves demonstrated improved OS in patients who underwent resection at
academic facilities compared to patients treated at community centers (p=0.005) (Figure 1).
Rates of 1-year OS were 71.5% in patients at community hospitals compared to 81.1% in
patients at academic centers (p<0.05), while rates of 5-year OS were 31.2% and 36.3% in
patients at community centers and academic hospitals, respectively (p>0.05). When
excluding patients who died within 90 days of surgery, 1-year OS remained significantly
improved in patients treated at academic centers (88.0% vs 82.0%, p<0.05), while 5-year OS
again did not significantly differ based on facility type (39.5% vs 35.7%, p>0.05).

Multilevel mixed-effects parametric survival-time analysis demonstrated that academic
facility type was independently associated with decreased risk of mortality (HR 0.78, 95%
Cl 0.63-0.96, p=0.02) compared to community facility type (Table 3). Independent
predictors of worse OS included age =65 years (p=0.002), male sex (p<0.001), advanced
clinical stage (p<0.001), tumor size >5 cm (p=0.01), poorly differentiated tumor grade
(p<0.001), and positive surgical margins (p<0.001). Receipt of adjuvant chemotherapy was
an independent predictor of decreased mortality (p=0.02). On subset analysis of only
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patients with negative margins, academic facility type continued to be significantly

associated with lower mortality (HR 0.71, 95% CI 0.55-0.91, p=0.01). In a separate subset
analysis of only patients who survived >90 days after surgery, academic facility type again
was associated with statistically improved mortality (HR 0.79, 95% CI 0.63-1.00, p=0.05).

In contrast, hepatectomy volume was not independently associated with OS (p=0.59).

Temporal and Regional Patterns in Utilization of Academic and Community Centers

Over the course of the study period, our data demonstrate a slow but steady decline in the
percentage of hepatectomies for ICC being performed at academic centers, from 87.4% in
2004 to 77.7% in 2014. During that same time-period, the percentage of ICC resections at
community centers increased from 12.6% in 2004 to 22.3% in 2014.

For the subset of patients treated at community centers, outcomes appeared improved when
comparing those diagnosed in 2012-2014 to those diagnosed in 2004-2007, although none
reached statistical significance. The rates of positive margins decreased from 34.8% to
22.4% (p=0.15), adequate lymph node harvest increased from 4.3% to 8.7% (p=0.60), 30-
day mortality decreased from 12.2% to 7.0% (p=0.40), and 90-day mortality decreased from
16.3% to 12.0% (p=0.73).

Interestingly, there were vast regional variations in the percentage of ICC resections being
performed at community vs. academic centers (Figure 2a). In the New England region,
97.5% of hepatectomies for ICC were performed at academic centers, while in the Pacific
region, only 60.7% were performed at academic centers (p<0.001). Looking only at patients
treated at academic centers, there were dramatic differences in distances that patients
traveled to reach the hospitals, based on US region (Figure 2b). The median (IQR) distance
traveled for treatment at an academic center ranged from 16.0 (7.1-32.8) miles in New
England to 98.6 (33.0-250.4) miles in the West North Central region (p<0.001).

DISCUSSION

In this analysis of 2,256 patients who underwent hepatectomy for ICC at 308 facilities, we
found that treatment at an academic center was associated with fewer positive resection
margins, lower 90-day mortality, and improved OS compared to treatment at a community
center, even after adjusting for multiple patient factors and disease characteristics. Facility
type was significantly correlated with facility annual hepatectomy volume, with academic
centers performing an average of 14.1 hepatectomies/year and community centers averaging
1.9 hepatectomies/year. However, there were no significant associations between facility
volume and postoperative outcomes after adjusting for other factors. Taken together, these
data suggest that facility type is a more important predictor of mortality and long-term
survival than facility surgical volume.

The reasons why academic facility type may be associated with improved postoperative
outcomes are multifactorial. ICC is a rare disease that requires carefully coordinated,
multidisciplinary care to optimize survival.2 Favorable margin status may be related to
increased surgeon experience and specialization at tertiary care centers, while decreased 90-
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day mortality may be related to facility infrastructure and the ability to rescue patients from
complications (readily-open intensive care units, experienced nursing staff, resident presence
24 hours/day, and availability of consulting services) at academic centers accustomed to
high-risk complex surgical procedures.8-11.16-18

Academic facility type was not only associated with improved short-term outcomes, but also
OS. An explanation for this finding may be the lower rate of positive resection margins in
patients who underwent hepatectomy at academic centers, given the recognized importance
of complete tumor excision for long-term survival.1® Academic centers also may have better
longitudinal cancer care, with experienced multidisciplinary teams, involvement in clinical
trials, and close patient follow up.12 In addition, patients treated at academic centers tend to
be younger, with fewer comorbidities and private insurance.11:20 Although we attempted to
adjust for these characteristics, it is possible that favorable outcomes associated with
academic hospitals remained confounded by their patients’ better overall health and
socioeconomic status than patients at community centers.

While 1-year OS was significantly improved in patients treated at academic facilities, there
was no significant difference in 5-year OS on unadjusted analysis. This was likely due to
lack of power at the 5-year time-point (data was only available for 28 community center
patients and 212 academic center patients). Using the more accurate methodology of time-
to-event analysis, the data demonstrate a significant improvement in OS for patients treated
at academic centers (unadjusted log rank p=0.005; adjusted p=0.02). Other potential reasons
for why there was no significant difference in 5-year OS could be that some patients were
managed at different types of facilities for their longer-term oncologic care, as the NCDB
only captures the “first stage’ of treatment. Another reason could be that the benefit of
academic facility type was most impactful at the time of diagnosis and operative
intervention.

Interestingly, we found a stronger association of outcomes with facility type than facility
hepatectomy volume. While numerous studies have demonstrated a clear association
between high volume and improved outcomes, there is recent consensus that volume is
likely a “proxy measure’ for more influential drivers of postoperative outcomes.”-21 Our data
would suggest that academic facility type is perhaps one of those influential drivers, as the
infrastructure and specialist care provided at academic hospitals are likely to be associated
with improved outcomes as well as increased surgical volume. Other studies have
demonstrated similar findings; Hyder and colleagues found that even among high-volume
hospitals, teaching hospitals were associated with improved outcomes after complex
hepatopancreaticobiliary operations compared to non-teaching hospitals.22 It is important to
note, however, that this concept is not uniformly validated. Dimick and colleagues
demonstrated that the association between facility type and outcomes disappeared after
adjustment for surgical volume, thereby concluding that lower mortality rates at teaching
hospitals may still be explained by higher procedural volume.23

Finally, it is important to appreciate that there are significant differences in density of
academic centers across US regions, which influences patients’ decisions to undergo
treatment at academic or community centers and may affect how far patients are willing to
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travel to receive care at academic institutions. The distance required to travel to academic
centers may exacerbate disparities in access to care, as prior work has demonstrated that
older patients, racial minorities, and patients with Medicaid insurance are less likely to travel
for care than their counterparts.2*

Limitations of this study include those inherent to retrospective analyses, such as selection
bias and potential unmeasured confounders that we were unable to control for. The NCDB
does not include outcomes such as postoperative morbidity or disease recurrence, and
variables related to patients’ underlying liver function suffered from significant missing data
and therefore were not included in our analysis. Furthermore, although we compared
academic centers to community centers, all hospitals that contributed to this dataset are
members of the CoC, which may limit generalizability to non-CoC facilities.

CONCLUSIONS

In this analysis of 2,256 patients who underwent ICC resection at 308 facilities, we found
that academic facility type was an independent predictor of fewer positive resection margins,
lower 90-day mortality, and improved OS. Facility type was likely a superior quality metric
compared with facility hepatectomy volume, which was not significantly associated with any
postoperative outcomes. While these data may appear to support centralization of complex
surgical procedures such as ICC resection at academic, rather than simply high-volume,
centers, access to care may be limited by marked variations in regional density of academic
centers.
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SYNOPSIS

In patients who undergo intrahepatic cholangiocarcinoma resection, academic facility
type is associated with fewer positive resection margins, decreased 90-day mortality, and
improved overall survival. Facility surgical volume was not associated with postoperative
outcomes after adjusting for patient and disease characteristics.
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Figure 1.
Kaplan-Meier curves depicting overall survival in patients with resected intrahepatic

cholangiocarcinoma, based on facility type.

Ann Surg Oncol. Author manuscript; available in PMC 2020 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Leeetal.

Percentage

Percentage

100
90
80
70
60
50
40
30
2

S

Page 12

—
(=}

80

70

60

50

40

30

20

10

04||||IIIl

New Middle South  East North East South West North West South Mountain ~ Pacific
England  Atlantic  Atlantic  Central ~ Central = Central = Central

B Community Center '~ Academic Center

New England Middle South Atlantic East North East South West North West South Mountain ~ Pacific
Atlantic Central Central Central Central

W<10 miles = 10-40 miles M >40 miles

Figure 2.
United States regional variations in (a) distribution of hepatectomies for intrahepatic

cholangiocarcinoma between academic and community centers, and (b) distances patients
traveled to academic centers for intrahepatic cholangiocarcinoma resection.
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Table 1.
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Predictors of undergoing intrahepatic cholangiocarcinoma resection at an academic (versus community)
facility, based on univariate and multivariable analysis.

Ann Surg Oncol. Author manuscript; available in PMC 2020 November 01.

Characteristic Community Center Academic Center Unadjusted Odds Ratio (95% Adjusted P-
(n=423) (n=1,833) P-value Cl) value

Age =65 years old | 253 (59.8%) 859 (46.9%) <0.001 | 0.78 (0.56-1.09) 0.14
Male sex | 180 (42.6%) 866 (47.2%) 0.08 | 1.21 (0.94-1.55) 0.14
Race 0.12

White 360 (86.1%) 1,468 (82.0%) Reference

Black 16 (3.8%) 121 (6.8%) 2.34 (1.28-4.29) 0.01

Hispanic 22 (5.3%) 108 (6.0%) 1.58 (0.92-2.71) 0.10

Asian 20 (4.8%) 93 (5.2%) 1.28 (0.74-2.20) 0.37
Charlson/Deyo score <0.001

CDCCO0 247 (58.4%) 1,269 (69.2%) Reference

CDCC1 108 (25.5%) 404 (22.0%) 0.74 (0.55-0.99) 0.04

CDCC 22 68 (16.1%) 160 (8.7%) 0.45 (0.31-0.65) <0.001
Insurance status <0.001

Private 147 (35.2%) 776 (44.0%) Reference

Medicaid 10 (2.4%) 88 (5.0%) 1.87 (0.86-4.09) 0.12

Medicare 247 (59.1%) 835 (47.4%) 0.81 (0.58-1.15) 0.24

None or other government 14 (3.4%) 64 (3.6%) 0.82 (0.41-1.67) 0.59
Distance between patient zip <0.001
code and hospital

<10 miles 166 (39.2%) 392 (21.4%) Reference

10-40 miles 154 (36.4%) 640 (34.9%) 1.97 (1.47-2.65) <0.001

>40 miles 103 (24.4%) 801 (43.7%) 3.77 (2.73-5.21) <0.001
Clinical stage 0.37

Stage 1 157 (37.2%) 609 (33.3%) Reference

Stage 2 81 (19.2%) 344 (18.8%) 0.94 (0.67-1.33) 0.74

Stage 3 40 (9.5%) 178 (9.7%) 1.02 (0.64-1.62) 0.93

Unknown 144 (34.1%) 700 (38.2%) 1.34 (1.00-1.81) 0.051
Tumor size 0.13

<3cm 67 (17.1%) 360 (20.9%) Reference

3-5cm 129 (32.9%) 498 (28.9%) 0.84 (0.59-1.22) 0.36

>5cm 196 (50.0%) 866 (50.2%) 0.86 (0.61-1.21) 0.38
Tumor grade 0.44

Well differentiated 54 (14.6%) 198 (12.5%) Reference

Moderately differentiated 208 (56.4%) 894 (56.2%) 1.32 (0.91-1.93) 0.14
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Page 14

undifferentiated

Characteristic Community Center Academic Center Unadjusted Odds Ratio (95% Adjusted P-
(n=423) (n=1,833) P-value Cl) value
Poorly differentiated or 107 (29.0%) 499 (31.4%) 1.25 (0.83-1.89) 0.28

Cl, confidence interval; CDCC, Charlson/Deyo Comorbidity Score
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Table 3.

Page 16

Multilevel mixed-effects parametric survival-time model of predictors of mortality in patients with resected

intrahepatic cholangiocarcinoma.

Ann Surg Oncol. Author manuscript; available in PMC 2020 November 01.

Variable | Hazard Ratio (95% CI) | P-value
Academic center | 0.78 (0.63-0.96) | 0.02
Age >65 years old | 1.38 (1.12-1.70) | 0.002
Male sex | 1.33 (1.15-1.54) | <0.001
Race

White Reference

Black 0.90 (0.64-1.26) 0.54

Hispanic 0.89 (0.63-1.24) 0.49

Asian 0.81 (0.57-1.14) 0.22
Insurance status

Private Reference

Medicaid 1.10 (0.74-1.63) 0.65

Medicare 0.95 (0.77-1.18) 0.65

None or other government 1.00 (0.63-1.57) 0.99
Distance between patient zip code and hospital (miles)

<10 miles Reference

10-40 miles 1.09 (0.89-1.33) 0.43

>40 miles 1.08 (0.88-1.33) 0.46
Charlson/Deyo score

CcDCCo Reference

CDCC1 1.11 (0.93-1.32) 0.23

CDCC 22 1.25(0.99-1.58) 0.06
Clinical stage

Stage 1 Reference

Stage 2 1.40 (1.13-1.74) 0.002

Stage 3 1.72 (1.33-2.22) <0.001

Unknown 1.34 (1.12-1.61) 0.002
Tumor size

<3cm Reference

3-5¢cm 0.94 (0.75-1.17) 0.58

>5cm 1.32 (1.07-1.61) 0.01
Tumor grade

Well differentiated Reference

Moderately differentiated 1.38 (1.08-1.76) 0.01
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Variable | Hazard Ratio (95% CI) | P-value
Poorly differentiated or undifferentiated | 1.61 (1.24-2.08) | <0.001

Positive surgical margins | 2,03 (1.70-2.41) | <0.001

Received adjuvant chemotherapy | 0.82 (0.69-0.96) | 0.02

Cl, confidence interval; CDCC, Charlson/Deyo Comorbidity Score
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