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curatively resected biliary tract cancers
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ABSTRACT

Background  Recent randomized controlled trials (rcts) have contributed high-quality data about adjuvant therapy 
in curatively resected biliary tract cancer (btc); however, a standard approach to treating those patients still has not 
been developed.

Methods  We conducted a systematic review of published studies and abstracts up to and including June 2018, 
choosing rcts involving patients with btc receiving adjuvant chemotherapy after complete surgical resection. Network 
meta-analysis methods were used for indirect comparisons of overall survival (os) and relapse-free survival (rfs) for 
various adjuvant therapies.

Results  Five rcts were included in qualitative synthesis, and three rcts (bilcap, prodige 12–accord 18, and bcat) had 
data sufficient for inclusion in the meta-analysis. Results from the indirect comparison demonstrated no significant 
improvement in os for capecitabine compared with gemcitabine or with gemcitabine–oxaliplatin (gemox), the hazard 
ratios (hrs) being 0.82 [95% confidence interval (ci): 0.53 to 1.27] and 0.86 (95% ci: 0.56 to 1.34) respectively. Similarly, 
no significant improvement in rfs was observed for capecitabine compared with gemcitabine or gemox.

Conclusions  Although in the present analysis, we found no statistically significant improvements in os or rfs for 
capecitabine compared with gemox or gemcitabine, capecitabine can—until further prospective trials are completed—
be considered the standard of care in the adjuvant setting based on a single randomized phase iii study.
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INTRODUCTION

Biliary tract cancers (btcs) are a rare group of cancers that 
include cholangiocarcinoma and gallbladder cancer. Chol-
angiocarcinoma can be further divided into intrahepatic, 
extrahepatic, or perihilar cholangiocarcinoma. The most 
common histologic type of btc is adenocarcinoma, which 
arises from the epithelial cells of the biliary ducts and 
gallbladder. These tumours are aggressive malignancies 
that typically present at an advanced stage1,2. Prognosis is 
poor, the 5-year overall survival (os) rate for btc ranging 
from approximately 5% to 15% in the United States, with 
the survival rate for intrahepatic bile duct cancer being the 
lowest3,4. Although the btc incidence is low (approximately 
12,190 new cases in the United States annually), rates of bile 
duct cancer have been rising globally3,5–7.

The mainstay of treatment for btcs is surgical resection 
if possible, because surgery is the only curative treatment. 
However, few patients with btc (<35%) are eligible for surgical 
resection because of anatomic limitations; and even after 
resection, relapse rates are high, with a 5-year survival rate of 
approximately 15%6,8,9. Available guidelines consider several 
options for patients after resection, including observation, 
adjuvant chemotherapy, or adjuvant chemoradiation10. 
However, because of the low incidence of btc and the small 
percentage of patients eligible for resection, high-quality 
evidence to guide clinical decision-making for adjuvant 
therapy has been lacking, and guidelines are based largely on 
retrospective studies6,11. Consequently, no widely accepted 
standard adjuvant therapy for btc is currently recommended.

Recently, results from a few phase iii randomized trials 
evaluating the effect of adjuvant chemotherapy regimens 
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compared with observation have been published. The 
phase  iii prodige 12–accord 18 trial found no significant 
difference in relapse-free survival (rfs) between adjuvant 
gemcitabine–oxaliplatin (gemox) and observation12. In 
an intention-to-treat (itt) analysis, the bilcap trial found 
no significant difference in os for adjuvant capecitabine 
compared with observation in patients with resected btc, 
but in a per-protocol analysis, found that, compared with 
observation, capecitabine was associated with a signifi-
cantly improved os13. A phase iii trial in Japan also failed to 
show a significant difference in os for adjuvant gemcitabine 
compared with observation in patients with resected btc14.

The foregoing studies have contributed high-quality 
data to the literature about adjuvant chemotherapy in 
resected btc. However, the results of those randomized 
trials do not support a standard approach to patients with 
resected btcs. The aim of the present study was therefore 
to use a network meta-analysis to compare the efficacy 
of chemotherapy regimens so as to help guide clinical 
decision-making and the design of future prospective 
randomized studies.

METHODS

Literature Search and Study Selection
For the systematic review, we searched the medline, embase, 
and Cochrane databases; ClinicalTrials.gov; and American 
Society of Clinical Oncology meeting abstracts up to and 
including 28 June 2018. The systematic review is reported 
in accordance with prisma (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) guidelines15. We 
searched “biliary tract cancer” and “adjuvant” and “chemo-
therapy” or “chemoradiation,” and all relevant variations 
for those terms. Reference lists of pertinent articles were 
manually searched for additional studies. Two authors 
(MK, KP) independently examined the literature search 
results and included articles that met the eligibility cri-
teria. If a discrepancy arose in the inclusion of an article, 
it was resolved by consensus between the 2 reviewers. If a 
consensus could not be reached, it was resolved by a 3rd 
reviewer. If articles were redundant, the most recent article 
was included in the meta-analysis.

Inclusion and Exclusion Criteria
Studies were included if they were phase  iii randomized 
controlled trials (rcts) in patients with histologically 
proven btc (including intrahepatic and extrahepatic bile 
duct cancer and gallbladder cancer) receiving adjuvant 
chemotherapy or chemoradiation after a complete surgi-
cal resection (R0 or R1). Trials were limited to those that 
included at least 1 of the outcomes of interest: os and rfs. 
Any rcts in patients with advanced or metastatic btc, or 
in patients with other malignancies such as ampullary 
cancer, were excluded.

Data Extraction and Statistical Analysis
Data for os and rfs were extracted. The primary outcome 
of interest was os, defined as the time from randomization 
to death from any cause. The secondary endpoint was rfs, 
defined as the time from randomization to first clinical or 
radiologic sign of relapse. The hazard ratios (hrs) for os 

and rfs, together with their 95% confidence intervals (cis), 
were extracted from the articles if available. If hrs and cis 
were not reported in the article, calculation of those values 
was attempted based on methods previously reported by 
Parmar et al.16 and using the reported number of events 
and log-rank p values. For trials whose hrs and cis could 
not be calculated, we requested further details from the 
first author.

The extracted cis were used to calculate variance es-
timates. For the endpoints of os and rfs, a random-effects 
model using hrs with 95% cis measured the pooled effect16. 
Data were pooled using the Review Manager software 
application (RevMan 5.3: The Cochrane Collaboration, 
Copenhagen, Denmark) for pairwise direct meta-analysis 
(capecitabine vs. observation, gemox vs. observation, and 
gemcitabine vs. observation). For the indirect comparison 
(capecitabine vs. gemox), network meta-analysis methods 
to preserve within-trial randomization used the netmeta 
package for the R software application (version  3.3.1: 
The R Foundation for Statistical Computing, Vienna, 
Austria)17–20. The network meta-analysis was conducted in 
accordance with the good practice guidelines established 
by the International Society for Pharmacoeconomics and 
Outcomes Research21. The quality of the studies included 
in the meta-analysis was assessed using the Cochrane Risk 
of Bias tool22.

RESULTS

Literature Search Results
Of 2014 records identified from the literature (Figure  1), 
377 duplicates were removed. The remaining articles 
were then screened for relevancy. Based on pre-specified 
inclusion criteria, 1600 articles were excluded after titles 
and abstracts had been reviewed. A full-text assessment 

FIGURE 1  PRISMA flow diagram of the literature search.
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was conducted for thirty-seven articles, of which two were 
excluded because they were phase iii trials that had not yet 
reported data; seventeen, because they were phase i or ii 
trials; two, because they included eligible patients in the 
same arm as ineligible patients; and eleven, because the 
article types were retrospective studies, reviews, and so 
on. The five rcts that fulfilled the eligibility criteria were 
included in the review. Two of those studies lacked data suf-
ficient to calculate the hrs for treatment effect in the eligible 
subgroups and were therefore eligible only for qualitative 
analysis. Three rcts (the bilcap, prodige 12–accord 18, and 
bcat trials) contained data sufficient for inclusion in the 
meta-analysis. The studies included in the meta-analysis 
consisted of one full manuscript and two American Society 
of Clinical Oncology meeting abstracts.

Study Quality
Figure 2 shows the summary of the risk of bias for the includ-
ed studies. All three studies included in the meta-analysis 
were centrally randomized, thereby minimizing selection 
bias. No studies explicitly mentioned allocation conceal-
ment. All three studies were open-label and not placebo- 
controlled, potentially introducing performance bias. It 
was not clear if any of the studies used blinded outcome 
assessors, and so detection bias for the endpoint of rfs 
could potentially be present. All trials performed itt, min-
imizing attrition bias, but one trial (bilcap) also reported a 
per-protocol analysis.

Trial Design and Characteristics
All three trials included in the meta-analysis included 
only patients who had histologically proven btc and who 
underwent a curative resection (R0 or R1). All select-
ed trials were superiority trials comparing an adjuvant 
chemotherapy regimen with observation (Table  i). In 
the bilcap and bcat trials, the primary endpoint was os. 
In the prodige 12–accord 18 trial, the co-primary endpoints 
were rfs and quality of life (qol).

In the bilcap trial, patients were either observed or re-
ceived capecitabine 1250 mg/m2 twice daily on days 1–14 of 
a 3-week cycle for a maximum of 8 cycles. In the prodige 12–
accord 18 trial, patients were either observed or received 
gemcitabine 1000 mg/m2 on days 1 and 8, and oxaliplatin 
85 mg/m2 on day 2 of a 2-week cycle for a maximum of 12 
cycles. In the bcat trial, patients were observed or received 
gemcitabine 1000 mg/m2 on days 1, 8, and 15 of a 4-week 
cycle for maximum of 6 cycles. Overall, the trials enrolled 
866 patients, of whom 431 underwent observation, 223 
received capecitabine, 95 received gemox, and 117 received 
gemcitabine alone. Figure  3 shows the network of treat-
ment comparisons.

Two additional trials met eligibility criteria for the 
present study, but were not included in the meta-analysis. 
The espac-3 trial was a 3-arm open-label rct comparing 
two chemotherapy regimens (fluorouracil–folinic acid or 
gemcitabine) with observation in patients with resected 
periampullary cancer24. Patients in the f luorouracil–
folinic acid group received an intravenous bolus of folinic 
acid (20 mg/m2) followed by an intravenous bolus of fluo-
rouracil (425 mg/m2) for 5 consecutive days of a 28-day cy-
cle for a maximum of 6 cycles. Patients in the gemcitabine 

group received gemcitabine 1000 mg/m2 once weekly for 
3 weeks in a 4-week cycle for maximum of 6 cycles. In the 
study by Takada et al.23, patients were observed or treated 
with rapid-infusion mitomycin C 6 mg/m2 on the day of 
surgery and then 5 consecutive days of intravenous flu-
orouracil 310 mg/m2 in weeks 1 and 3, followed by daily 
oral fluorouracil (100  mg/m2) beginning in week  5 and 
continuing until disease recurrence.

Patient Characteristics
Baseline characteristics of patients in the bilcap and 
prodige 12–accord 18 trials were similar, but in the bcat 
trial, some differences were observed (Table ii). The bilcap 
and prodige  12–accord  18 trials included patients with 
intrahepatic and extrahepatic cholangiocarcinoma and 
gallbladder carcinoma; the bcat trial included only patients 
with extrahepatic cholangiocarcinoma (distal bile duct and 
hilar). Compared with the other two trials, the bcat trial 
had a greater proportion of men and a lower proportion 
of patients with an Eastern Cooperative Oncology Group 
performance status of 0. Median age of the patients was 
not explicitly stated in the bcat trial.

Direct Analysis of Adjuvant Therapy Compared 
with Observation
The outcomes assessed in each of the trials were os and 
rfs. The median os and rfs durations reported in each of 
the included trials are presented in supplementary Table 1. 
Based on direct evidence in an itt analysis, none of the 
trials found significant differences in os. However, in a 
per-protocol analysis, the bilcap trial found a significant 
improvement in os in patients treated with capecitabine 
compared with those undergoing observation (hr: 0.75; 

FIGURE 2  Risk-of-bias results for the trials included in the meta-analysis.
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95% ci: 0.58 to 0.97; Figure 4). Based on itt and per-protocol 
analyses, the bilcap trial also found a significant improve-
ment in rfs, with hrs of 0.76 (95% ci: 0.58 to 0.99) and 0.71 
(95% ci: 0.54 to 0.93) respectively. The other two trials did 
not demonstrate a significant improvement in rfs for adju-
vant chemotherapy compared with observation (Figure 4).

In the espac-3 trial, 31 patients with bile duct can-
cer were included in the observation group, 31 in the 
fluorouracil–folinic acid arm, and 34 in the gemcitabine 
arm. Median os for patients with bile duct cancer was 27.2 
months (95% ci: 15.4 to 31.9 months) in the observation 
group, 18.3 months (95% ci: 12.9 to 28.7 months) in the 
fluorouracil–folinic acid group, and 19.5 months (95% ci: 
16.2 to 36.1 months) in the gemcitabine group.

In the study by Takada et al.23, 34 patients had bile 
duct cancer, and 31 had gallbladder cancer. All underwent 
curative resection, followed by therapy with mitomycin  
C–fluorouracil (mf). The control group consisted of 38 pa-
tients with bile duct cancer and 20 patients with gallbladder 
cancer who underwent curative resection. For bile duct 
cancer, the 5-year survival rate was 41% in the mf group 
and 28.3% in the control group (p = 0.4816), and the 5-year 
disease-free survival rate was 32.4% in the mf group and 
15.8% in the control group (p  = 0.2872). For gallbladder 
cancer, the 5-year survival rate was 46.4% in the mf group 
and 30.9% in the control group (p = 0.1517), and the 5-year 
disease-free survival rate was 35.5% in the mf group and 
25% in the control group (p = 0.1179).

Indirect Comparison of Adjuvant Therapies
The indirect comparison showed no significant difference 
in os for capecitabine compared with gemcitabine or for 
capecitabine compared with gemox, with hrs of 0.80 (95% ci: 
0.52 to 1.25) and 0.75 (95% ci: 0.46 to 1.24) respectively, based 
on the results of the itt analysis from the bilcap trial. Simi-
larly, no significant difference in os was demonstrated using 
the per-protocol analysis from the bilcap trial (Figure 5).

No significant improvement in rfs was observed for 
capecitabine compared with either gemcitabine or gemox, 
with hrs of 0.82 (95% ci: 0.53 to 1.27) and 0.86 (95% ci: 0.56 

TABLE I	 Characteristics of the included randomized controlled trials

Trial Outcomes Trial type Treatment Eligible 
patients 

randomizedPrimary Secondary

BILCAP OS RFS, toxicity, QOL, 
health economics

Superiority Capecitabine (1250 mg/m2) twice daily 
on days 1–14 every 3 weeks for 8 cycles

223

Observation 224

PRODIGE 12–
ACCORD 18

RFS, QOL OS, DFS, 
tolerance and toxicity, 
translational research

Superiority Gemcitabine (1000 mg/m2) day 1 and 
oxaliplatin (85 mg/m2) day 2 
every 2 weeks for 12 cycles

95

Observation 99

BCAT OS RFS, 
subgroup analysis, 

and toxicity

Superiority Gemcitabine (1000 mg/m2) 
on days 1, 8, and 15 

every 4 weeks for 6 cycles

117

Observation 108

ESPAC-3 OS Effect of the type 
of chemotherapy, 
toxicity, DFS, and 

QOL

Superiority Folinic acid (20 mg/m2) and 
fluorouracil (425 mg/m2) for 5 days 

every 28 days for 6 cycles

31

Gemcitabine (1000 mg/m2) once weekly 
for 3 weeks of a 4-week cycle for 6 cycles

34

Observation 31

Takada et al., 200223 Survival DFS, ECOG PS, 
improvement in 

body weight, 
and adverse effects

Superiority Mitomycin C (6 mg/m2) on day of surgery, 
and intravenous fluorouracil (310 mg/m2) 
for 5 consecutive days in weeks 1 and 3, 

followed by daily oral fluorouracil 
(100 mg/m2) 

from week 5 until disease recurrence

65

Observation 58

OS = overall survival; RFS = relapse-free survival; QOL = quality of life; DFS = disease-free survival; ECOG PS = Eastern Cooperative Oncology 
Group performance status.

FIGURE 3  Network of treatment comparisons. Solid lines represent 
direct treatment comparisons; dashed lines represent indirect treatment 
comparisons. The numbers represent the number of studies included in 
the meta-analysis for each comparison.
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to 1.34) respectively, based on the results of the itt analysis 
from bilcap (Figure 5). Similar results were observed using 
the per-protocol analysis from the bilcap trial.

DISCUSSION

Our meta-analysis showed no statistically significant dif-
ferences in os or rfs between any of the analyzed adjuvant 
therapies. However, a trend was evident that favoured adju-

vant capecitabine compared with either gemcitabine alone 
or gemox. We were not able to compare toxicity between 
the adjuvant regimens because of insufficient published 
toxicity data; however, all of the included trials reported 
manageable toxicity. Similarly, health-related qol is an 
important goal of treatment, but we lacked data sufficient 

TABLE II	 Baseline characteristics of the patients in the included randomized controlled trials

Characteristic Trial

BILCAP PRODIGE 12–ACCORD 18 BCAT

Capecitabine Observation GEMOX Observation Gemcitabine Observation

Patients (n) 223 224 94 99 117 108

Sex [n (%)]

Men 111 (50) 113 (50) 57 (60) 50 (50) 77 (65.8) 82 (75.9)
Women 112 (50) 111 (50) 38 (40) 49 (50) 40 (34.2) 26 (24.1)

Median age (years) 62 64 63 63 NR NR

Tumour site [n (%)]

Intrahepatic CC 43 (19) 41 (18) 41 (43) 45 (46)
Hilar or perihilar CC 65 (29) 63 (28) 10 (11) 5 (5) 51 (43.6) 51 (47.2)
Muscle-invasive 

gallbladder carcinoma
39 (17) 40 (18) 17 (18) 21 (21)

Lower common bile duct 
CC / distal CC

76 (34) 80 (36) 27 (28) 28 (28) 66 (56.4) 57 (52.8)

Resection status [n (%)]

R0 139 (62) 140 (63) 82 (86) 88 (88) 106 (90.6) 94 (80.7)
R1 84 (38) 84 (38) 13 (14) 12 (12) 11 (9.4) 14 (13.0)

ECOG PS [n (%)]

0 100 (45) 101 (45) 51 (54) 63 (64) 12 (10.3) 14 (13)
1 116 (52) 116 (52) 37 (39) 31 (31) 105 (89.7) 94 (87)
2 7 (3) 7 (3) 5 (5) 2 (2)
Unknown 2 (2) 3 (3)

Lymph node status
N0 100 (45) 108 (48) 47 (49) 51 (51) 75 (64.1) 72 (66.7)
N+ 108 (48) 102 (46) 35 (37) 36 (36) 42 (35.9) 36 (33.3)
Nx 15 (7) 14 (6) 13 (14) 12 (12)

GEMOX = gemcitabine–oxaliplatin; NR = not reported; CC = cholangiocarcinoma; ECOG PS = Eastern Cooperative Oncology Group performance 
status.

FIGURE 4  (A) Overall survival, direct analysis of adjuvant therapies 
compared with observation. (B) Relapse-free survival, direct analysis of 
adjuvant therapies compared with observation. IV = inverse variance; 
CI = confidence interval; ITT = intention to treat; PP = per-protocol.

FIGURE 5  Overall survival and relapse-free survival, indirect analysis of 
adjuvant therapies. IV = inverse variance; CI = confidence interval; ITT = 
intention to treat; PP = per-protocol; GEMOX = gemcitabine–oxaliplatin.

A)

B)
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to make indirect comparisons in qol between treatments. 
The bilcap and prodige 12–accord 18 studies both reported 
qol scores that were similar in the adjuvant therapy and 
observation groups, and so the adjuvant therapies were 
unlikely to show a qol difference.

In its per-protocol analysis, the bilcap trial demon-
strated improved os with adjuvant capecitabine; however, 
in the itt analysis, the improvement was not statistically 
significant. The prodige 12–accord 18, bcat, espac-3, and 
Takada et al.23 trials all failed to show a significant im-
provement in os or rfs with adjuvant chemotherapy in 
curatively resected cancers. The bilcap trial is therefore 
considered to be the only positive phase  iii randomized 
trial in patients with resected btc. Despite those findings, 
there is still no single recommended treatment plan for 
patients with btc in the adjuvant setting. The European 
Society for Medical Oncology guideline states that adjuvant 
therapy—including radiotherapy, chemoradiotherapy, 
or chemotherapy—can be offered to patients with the 
understanding that the evidence is weak10. The Nation-
al Comprehensive Cancer Network guideline suggests 
several options after R0 and R1 resections, including 
observation, f luoropyrimidine- or gemcitabine-based 
chemotherapy, f luoropyrimidine chemoradiation, and 
fluoropyrimidine- or gemcitabine-based chemotherapy 
with or without fluoropyrimidine chemoradiation25. The 
National Comprehensive Cancer Network guideline was 
revised after the bilcap trial results were released; however, 
it notes that the os improvement was observed only in the 
per-protocol analysis. Therefore, no consensus for optimal 
management has been achieved in the guidelines. Our net-
work meta-analysis synthesized all available phase iii data 
reported in the literature and confirmed that, based on the 
totality of the evidence, substantial uncertainty remains 
about the relative efficacy of capecitabine compared with 
gemcitabine or gemox in improving os or rfs in patients 
with resected btc. Those results highlight a need for further 
adequately powered prospective trials in such patients.

As outlined in a recent review of adjuvant therapy in 
btcs, interpretation of the available data is difficult for a 
number of reasons, including heterogeneity of the study 
populations, varying chemotherapy regimens, and under-
powered designs26. Certain subgroups might derive more 
benefit from adjuvant therapy. For example, in a meta- 
analysis of studies in patients with resected btc, a signifi-
cant increase in the survival benefit with adjuvant therapy 
was observed in patients with lymph node–positive dis-
ease6. An exploratory analysis of the bilcap trial demonstrat-
ed that os was worse in patients with nodal involvement 
than in patients without nodal involvement, although both 
groups derived a similar benefit from capecitabine27. The 
analysis also showed a trend of a lesser survival benefit 
from adjuvant capecitabine in female patients, patients 
who had an R1 resection, and patients with perihilar chol-
angiocarcinoma. Full publication of data from those trials 
will allow for further interpretation of subgroup data. In 
future prospective randomized trials, it would be useful to 
control for those prognostic factors.

More phase iii randomized trials are being conducted 
to assess adjuvant chemotherapy regimens in patients 
with resected btc, with results expected in a few years. The 

large, multinational acticca-1 trial was originally designed 
to compare adjuvant gemcitabine–cisplatin with observa-
tion in patients after curative resection in btc, but based 
on results from the bilcap trial, it has since been amended 
to replace observation with adjuvant capecitabine in the 
control group28. That phase iii trial will be the first to com-
pare different chemotherapy regimens head-to-head, and it 
will help to guide clinical decision-making in the adjuvant 
setting. Additionally, a multicentre randomized phase iii 
trial for patients with curatively resected btc has been 
activated in Japan and will compare adjuvant S-1 therapy 
with observation alone29.

Our study has some limitations. The indirect com-
parisons determined by network meta-analysis should 
be interpreted with caution. It should be noted that the 
bcat trial contained only a subset of the types of patients 
included in the bilcap and prodige  12–accord  18 trials 
because it did not include patients with gallbladder can-
cer or intrahepatic cholangiocarcinoma. Some clinical 
heterogeneity between the studies was found with respect 
to the survival outcomes in the control arms (supplement-
ary Table 1). Median os in the control group was highest 
in the bcat trial. That observation could be explained by 
the location of the malignancy, because all patients the 
bcat trial had either hilar or distal cholangiocarcinoma. 
Median os was lower for patients in the bilcap trial than 
for patients in the prodige 12–accord 18 trial, which could 
be explained by the higher proportion of patients with R1 
resections and positive nodes in the bilcap trial. Another 
limitation was the small number of studies included in 
the network analysis, which can be attributed to the lack 
of trials conducted in patients with resected btc. Similarly, 
we were unable to compare toxicity of the therapies and 
their effects on qol because of a lack of published data from 
the bilcap and prodige 12-accord 18 trials.

CONCLUSIONS

We found no statistically significant improvements in 
os or rfs for capecitabine compared with gemox or with 
gemcitabine alone. However, heterogeneity between the 
analyzed studies could have contributed to a lack of statis-
tical significance. Given its clinically meaningful benefit in 
the bilcap trial, adjuvant chemotherapy with capecitabine 
should be considered to be the current standard of care. 
Further prospective trials comparing adjuvant therapies 
with capecitabine in resected btc are warranted and will 
help to elucidate a best standard of care. Because phase iii 
trials are difficult to conduct because of the rarity of this 
disease, our results could—while results from prospect-
ive trials are awaited—be informative in terms of clinical 
decision-making.
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