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Abstract

In recent years, there has been increasing interest in the possible prognostic impact

of concomitant medications in patients with cancer treated with immunotherapy

combinations. This real-world analysis aims to evaluate the impact of concomitant

medications on survival outcomes in patients with advanced biliary tract cancer

(BTCs) treated with cisplatin, gemcitabine and durvalumab (CGD) therapy. The study

cohort included patients with a diagnosis of advanced BTCs who were taking con-

comitant medications for their comorbidities before the start of CGD. The primary

objectives were overall survival (OS) and progression-free survival (PFS). The initial

population consisted of 666 patients, who were retrospectively collected from

41 sites in 12 countries. Data on concomitant medications were available for

493 patients. After a median follow-up of 8.8 months (95% CI: 7.8–9.8), patients

who did not take steroids (prednisone >10 mg/day or equivalent) or nonsteroidal

anti-inflammatory drugs (NSAIDs) and opioids, before the start of CGD, had longer

OS and PFS in univariate analysis. The multivariate analysis confirmed longer OS for

patients who did not take steroids. Patients who did not take steroids had an OS of

14.8 months (95% CI: 13.1–29.1) versus 5.0 months (95% CI: 2.14–11.32) of

patients who took prednisone >10 mg/day or equivalent. No differences were

reported in terms of overall response rate (ORR), disease control rate (DCR) (p = 1.0

and p = .16, respectively), and safety profile between the two groups. Our analysis

suggests that patients who did not receive steroids before the start of GCD had lon-

ger survival and highlighted the relevance of balancing concomitant medications and

chemoimmunotherapy.

K E YWORD S

biliary tract cancers; cisplatin, gemcitabine, and durvalumab; concomitant medications

What's new?

In recent years, the possible prognostic impact of concomitant medications in patients with

cancer treated with immunotherapy combinations has generated increasing interest. This real-

world analysis evaluated the impact of concomitant medications on survival outcomes in

patients with advanced biliary tract cancer treated with cisplatin, gemcitabine and durvalumab

therapy. The findings indicate that patients who did not receive steroids (prednisone at a dose

> 10 mg/day or its equivalent) before starting chemoimmunotherapy experienced longer sur-

vival than those who did receive steroids. The study highlights the relevance of balancing con-

comitant medications and chemoimmunotherapy in patients with cancer.

1 | INTRODUCTION

Biliary tract cancers (BTCs) are a heterogeneous group of tumors of

the biliary tree, including gallbladder cancer (GBC), intrahepatic (iCCA),

and extrahepatic (distal, peri-hilar), (eCCA) cholangiocarcinoma.1–3

Despite BTCs being considered rare tumors, their incidence has

increased worldwide in the last decade.4 BTCs have a poor prog-

nosis, with an estimated 5-year overall survival (OS) rate of <20%

when considering all stages.4,5 New strategies have emerged for

patients with advanced BTCs, like immunotherapy and molecularly

targeted therapy in recent years.6,7 Two first-line standards of care

are available thanks to the survival benefit of the combination of

durvalumab or pembrolizumab with cisplatin/gemcitabine over

chemotherapy alone shown in the TOPAZ-18–10 and KEYNOTE-

96611,12 phase 3 studies. In the second and following lines, in addi-

tion to chemotherapy,13 targeted agents have shown their efficacy

in phase 2 and 3 trials, providing new treatment options for

patients with BTCs.14–16

Patients with cancer often receive several concomitant medica-

tions for their comorbidities, for adverse events caused by systemic

therapy, or for symptoms related to oncological disease. The most

common concomitant medications for previous comorbidities include

2 PRINZI ET AL.
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antihypertensives, statins, and anticoagulants for cardiovascular disor-

ders.17 Steroids and antiemetics are frequently prescribed to manage

adverse events, while analgesics (NSAIDs and/or opioids) are used to

relieve pain associated with cancer.

One of the most studied non-oncologic drugs in gastrointestinal

cancers is acetylsalicylic acid, recognized for its protective role against

gastrointestinal cancers, especially colorectal cancer.18 Recently, it has

also been observed to reduce the risk of hepatobiliary cancers.19,20

Casadei Gardini et al. suggested that vitamin D intake may enhance

disease-free survival (DFS) in patients with BTCs after surgery and

that starting metformin after chemotherapy (without immunotherapy)

may improve outcomes in advanced disease stages.21 No data on

other concomitant medications are available in the literature.

Given the limited available data on the use of concomitant medi-

cations in patients with advanced BTCs treated with chemotherapy,

and particularly in combination with immunotherapy, the aim of this

study is to evaluate the impact of basal concomitant medications on

clinical outcomes in patients with advanced BTCs treated with cis-

platin, gemcitabine, and durvalumab in a large real-life worldwide

population.

2 | MATERIALS AND METHODS

2.1 | Study population

The study population included patients with unresectable, locally

advanced, or metastatic BTCs, including iCCA, eCCA, and GBC who

were taking concomitant medications for their comorbidities before

the start of cisplatin, gemcitabine and durvalumab (CGD). Data were

retrospectively collected from 41 sites in 12 countries (Italy, Germany,

Austria, Spain, Belgium, Portugal, United Kingdom, United States of

America, Republic of Korea, China, Hong Kong Special Administrative

Region of China, and Japan).

Patients were treated with CGD administered intravenously on a

21-day cycle for up to eight cycles. Durvalumab (1500 mg) was adminis-

tered on day 1 of each cycle, in combination with gemcitabine

(1000 mg/m2) and cisplatin (25 mg/m2), which were administered on

days 1 and 8 of each cycle. After completion of gemcitabine and cis-

platin, durvalumab monotherapy (1500 mg) was administered every

4 weeks until clinical or imaging disease progression or unacceptable

toxicity was reached. The concomitant medications were categorized as

follows: beta-blockers, ACE inhibitors, antihypertensives, metformin,

insulin, pancrelipase, anticoagulants/antiplatelets, anxiolytics/antide-

pressants, proton pump inhibitors, levothyroxine, diuretics, statins, acet-

ylsalicylic acid, vitamin D, ursodeoxycholic acid, steroids (prednisone

>10 mg/day or equivalent), and analgesics (NSAIDs and/or opioids).

2.2 | Statistical analysis

This analysis aims to assess the impact of concomitant medications on

survival outcomes (OS and progression-free survival [PFS]) in patients

treated with cisplatin, gemcitabine, and durvalumab. OS was defined

as the time from the beginning of first-line therapy to death from any

cause. PFS was defined as the time from the beginning of the first line

of therapy to disease progression or death. OS was estimated by the

Kaplan–Meier method, and curves were compared by the log-rank

test. Unadjusted and adjusted hazard ratios (HRs) by baseline charac-

teristics were calculated using the Cox proportional hazards model. A

p-value <.05 was considered statistically significant.

Treatment response was evaluated by computed tomography and

categorized as complete response (CR), partial response (PR), stable

disease (SD), or progressive disease (PD) by local review according to

Response Evaluation Criteria in Solid Tumors (RECIST) 1.1. Overall

response rate (ORR) was defined as the proportion of patients who

achieved CR or PR. Disease control rate (DCR) was defined as the pro-

portion of patients who achieved CR, PR, or SD.

Adverse events (AEs) were graded according to the National

Cancer Institute Common Terminology Criteria for Adverse Events,

version 5.0.

MedCalc package (MedCalc version 16.8.4) was used for statisti-

cal analysis.

3 | RESULTS

3.1 | Patients

The initial population consisted of 666 patients with locally advanced

unresectable or metastatic BTCs. Data on concomitant medications

were available for 493 patients (74%), and all of them received con-

comitant medications. Data on concomitant medications for the

remaining 173 patients (26%) are not available. Ten patients received

steroids at the dose of prednisone >10 mg/day or equivalent. Patient

characteristics and type of concomitant medications are summarized

in Table 1. Exactly 261 patients (52.9%) were male with a median age

of 70 years (range 31–91) and an ECOG performance status (PS) of

0–1. The majority of patients (78.4%) had metastatic disease. Most

patients (357 patients; 72.4%) had no drainage or biliary stent, and

281 patients (56.9%) had normal weight. Median baseline CA 19-9

levels were 111 IU/mL (range 0.60–400,000). A total of 319 patients

(64.7%) had elevated CA 19-9, and 244 of patients (49.3%) had

NLR ≥3.

3.2 | Clinical outcomes

At the data cutoff (June 30, 2023), median follow-up was 8.8 months

(95% CI: 7.8–9.8). Median OS was 14.8 months (95% CI: 12.7–29.1)

and median PFS was 8.2 months (95% CI: 7.4–8.9).

The univariate analysis showed that patients who did not take

steroids and who did not take analgesics had longer OS compared

with those who took these medications (14.8 vs. 5.0 months; HR

0.13; 95% CI: 0.03–0.48; p = .002; 14.9 vs. 9.4 months; HR 0.40;

95% CI: 0.22–0.73; p = .003, respectively). The other concomitant

PRINZI ET AL. 3
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medications tested did not show any impact on OS. ECOG PS 0–1

(HR 0.22; 95% CI 0.09–0.55; p = .001), CA 19–9 within the normal

range (HR 0.64; 95% CI: 0.45–0.90; p = .01), NLR <3 (HR 0.43; 95%

CI: 0.31–0.60; p < .0001), and locally advanced disease (HR 0.49; 95%

CI: 0.34–0.71; p = .0002) were all associated with longer OS in the

univariate analysis (Table 2).

TABLE 1 Patient characteristics.

Characteristic Patients; N (%); N = 493

Gender

Male 261 (52.9)

Female 232 (47.0)

Age 70 (range 31–91)

>70 234 (47.4)

≤70 259 (52.5)

Primary tumor site

Intrahepatic 273 (55.3)

Extrahepatic 121 (24.5)

Gallbladder 99 (20.0)

Viral etiology

Yes 49 (9.93)

No 286 (58.01)

Not reported 158 (32.0)

Drainage or stent

Yes 136 (27.5)

No 357 (72.4)

Overweight

Yes 195 (39.5)

No 281 (56.9)

Not reported 17 (3.4)

CA 19–9 median (range) IU/mL 111 (0.60–400,000)

Within normal levels 148 (30.0)

>Normal levels 319 (64.7)

Staging

Locally advanced 106 (21.5)

Metastatic 387 (78.4)

Not reported 9 (1.8)

NLR

<3 204 (41.3)

≥3 244 (49.3)

Not reported 45 (9.1)

ECOG PS

0–1 474 (96.1)

2 19 (3.8)

Steroids

Yes 10 (2.0)

No 483 (97.9)

Analgesics

Yes 44 (8.9)

No 449 (91.0)

B-blockers

Yes 84 (17.0)

No 409 (93.3)

Ace inhibitors

Yes 45 (9.1)

No 448 (90.8)

(Continues)

TABLE 1 (Continued)

Characteristic Patients; N (%); N = 493

Antihypertensives

Yes 151 (30.6)

No 342 (16.8)

Metformin

Yes 26 (5.2)

No 467 (94.7)

Insulin

Yes 17 (3.4)

No 476 (96.5)

Pancrelipase

Yes 10 (2.0)

No 483 (97.9)

Anticoagulants–antiplatelets

Yes 30 (6.0)

No 463 (93.9)

Anxiolytics–antidepressants

Yes 11 (2.2)

No 482 (97.7)

PPIs

Yes 155 (31.4)

No 338 (68.5)

Levothyroxine

Yes 27 (5.4)

No 466 (94.5)

Diuretics

Yes 42 (8.5)

No 451 (91.4)

Statins

Yes 71 (14.4)

No 422 (85.5)

Acetylsalicylic acid

Yes 50 (10.1)

No 443 (89.8)

Vitamin D

Yes 9 (1.8)

No 484 (98.1)

Ursodeoxycholic acid

Yes 50 (10.1)

No 443 (89.8)

Abbreviations: NLR, neutrophil to lymphocyte ratio; PPIs, proton pump
inhibitors; PS, performance status.

4 PRINZI ET AL.
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TABLE 2 Univariate and multivariate analysis of OS and PFS.

Parameter

Overall survival (OS) Progression free survival (PFS)

Univariate Multivariate Univariate Multivariate

HR 95% CI P HR 95% CI P HR 95% CI P HR 95% CI P

Sex

M: 1 0.94 1

F: 2 1 0.60–1.48 .80 1 .62

ECOG PS

2 1 1 1 1

0–1 0.22 0.09–0.55 .001 1.03 0.48–2.18 .93 0.48 0.23–0.99 .04 0.91 0.45–1.81 .79

Age

≤70 1 1

>70 0.86 0.62–1.18 .36 0.8856 0.69–1.13 .32

CA 19-9

>NV 1 1 1 1

NV 0.64 0.45–0.90 .01 0.59 0.40–0.87 .009 0.70 0.54–0.91 .008 0.69 0.51–0.92 .01

NLR

≥3 1 1 1 1

<3 0.43 0.31–0.60 <.0001 0.47 0.32–0.69 .0001 0.64 0.50–0.83 .0008 0.72 0.55–0.96 .02

Locally advanced: 1

Metastatic: 2

2 1 1 1

1 0.49 0.34–0.71 .0002 0.47 0.28–0.78 .003 0.64 0.48–0.85 .002 0.65 0.45–0.92 .01

Steroids

Yes 1 1 1 1

No 0.13 0.03–0.48 .002 0.37 0.13–0.94 .04 0.38 0.15–0.97 .04 0.72 0.70–1.42 .19

Analgesics

Yes 1 1 1 1

No 0.40 0.22–0.73 .003 0.83 0.43–1.59 .58 0.52 0.33–0.82 .0055 0.91 0.57–1.47 .72

B-blockers

Yes 1 1

No 1.31 0.87–1.95 .18 1.21 0.89–1.65 .20

Ace inhibitors

Yes 1 1

No 1.09 0.64–1.86 .73 1.24 0.83–1.85 .27

Antihypertensives

Yes 1 1

No 1.14 0.81–1.60 .44 1.40 1.08–1.81 .01

Metformin

Yes 1 1

No 1.42 0.72–2.80 .30 1.12 0.65–1.90 .67

Insulin

Yes 1 1

No 2.18 0.82–5.82 .11 0.54 0.23–1.26 .15

Pancrealipase

Yes 1 1

No 1.88 0.55–6.37 .30 0.71 0.25–1.98 .51

(Continues)
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At the univariate analysis, patients who did not take steroids and

who did not take analgesics had a longer PFS compared with those

who took these medications (8.2 vs. 3.5 months; HR 0.38; 95% CI:

0.15–0.97; p = .04; 8.5 vs. 6.6 months; HR 0.52; 95% CI: 0.33–0.82;

p = .005, respectively). The other concomitant medications did not

show any impact on PFS. ECOG PS 0-1(HR 0.48; 95% CI: 0.23–0.99;

p = .04), CA 19-9 within the normal range (HR 0.70; 95% CI: 0.54–

0.91; p = .008), NLR <3 (HR 0.64; 95% CI: 0.50–0.83; p = .0008), and

locally advanced disease (HR 0.64; 95% CI: 0.48–0.85; p = .002) were

associated with longer PFS at the univariate analysis (Table 2).

To better assess the impact of steroids and analgesics, a multivari-

ate analysis was performed and confirmed that only steroids (predni-

sone >10 mg/day or equivalent) had an impact on survival (HR 0.37;

95% CI: 0.13–0.94; p = .04) (Table 2 and Figure 1A). As for PFS, no

statistically significant results were observed for either steroids or opi-

oids. However, a positive trend toward a better PFS was noted for

patients who did not take steroids (HR 0.72; 95% CI: 0.70–1.42;

p = .19) (Table 2 and Figure 1B).

In addition, 12 (2.4%) vs. 0 (0%) CR, 125 (25.8%) vs. 3 (30.0%) PR,

209 (43.2%) vs. 2 (20.0%) SD, and 98 (20.2%) vs. 5 (50.0%) PD were

observed in the group that did not receive prednisone >10 mg daily or

equivalent and in the group that received steroids, respectively

(Table S1).

No differences were reported in terms of ORR, DCR between

those who received steroids (prednisone >10 mg or equivalent) before

the start of CGD and those who did not take steroids (p = 1.0 and

p = .16, respectively) (Table S1). In terms of adverse events, there are

several significant statistical differences among the groups. The fol-

lowing events were observed: rash (34 vs. 0; p = .007), itching (48 vs.

0; p < .0001), diarrhea (77 vs. 0; p < .0001), thrombocytosis (56 vs. 0;

p < .0001), neutropenia (26 vs. 9; p = .04), and fatigue (47 vs. 7;

p < .001). These results compare patients who did not receive

TABLE 2 (Continued)

Parameter

Overall survival (OS) Progression free survival (PFS)

Univariate Multivariate Univariate Multivariate

HR 95% CI P HR 95% CI P HR 95% CI P HR 95% CI P

Anticoagulants–antiaggregants

Yes 1 1

No 1.22 0.68–2.20 .49 1.28 0.82–2.02 .26

Anxiolytics and antidepressants

Yes 1 1

No 1.67 0.62–4.53 .30 1.15 0.50–2.63 .72

PPI

Yes 1 1

No 0.80 0.57–1.14 .22 0.90 0.69–1.17 .43

Levothyroxine

Yes 1 1

No 1.15 0.61–2.16 .65 0.54 0.23–1.26 .87

Diuretics

Yes 1 1

No 0.67 0.37–1.20 .18 0.97 0.63–1.50 .90

Statins

Yes 1 1

No 0.85 0.74–1.86 .49 0.92 0.77–1.52 .63

Acetylsalicylic acid

Yes 1 1

No 0.79 0.46–1.35 .40 0.96 0.64–1.44 .86

Vitamin D

Yes 1 1

No 17.276 0.4482–66.598 .42 0.51 0.16–1.60 .25

Ursodeoxycholic acid

Yes 1 .26 1 .85

No 0.73 0.43–1.26 0.96 0.64–1.44

Abbreviations: NLR, neutrophil to lymphocyte ratio; PPIs, proton pump inhibitors.
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prednisone at doses >10 mg daily to those who did receive predni-

sone at doses greater than 10 mg daily (or equivalent; Table S2). The

characteristics of 10 patients who took steroids (prednisone >10 mg

or equivalent) before the start of CGD are summarized in Table S3.

4 | DISCUSSION

In the present analysis, we first reported the effects of concomitant

medications on survival outcomes in patients with advanced BTCs

treated with CGD, and we highlighted that patients who did not

receive steroids (prednisone >10 mg/day or equivalent) before start-

ing chemoimmunotherapy had a longer survival compared with those

who received steroids.

To the best of our knowledge, this is the first analysis that

highlighted the correlation between steroids and poorer clinical out-

comes in a large population of patients with BTCs treated with che-

motherapy plus durvalumab. In the TOPAZ-1 trial, patients who had

taken prednisone >10 mg/day or equivalent within 14 days before

receiving the first dose of durvalumab were excluded from enrolment.

In contrast, our real-world data include few patients who received

prednisone >10 mg/day or equivalent and durvalumab at the

same time.

It is important to note that in the multivariate analysis, the associa-

tion between steroid use and shorter OS was maintained despite the

small number of patients taking steroids (prednisone >10 mg/day or

equivalent) compared with the total number of patients, making the

result even more robust. Among the 10 patients who received steroids,

one had an ECOG PS 2, while nine had an ECOG PS 0–1 before start-

ing CGD. The average duration of steroid treatment was 72 days, with

the most common reasons for prescription being pain—particularly

bone pain—as well as fatigue, decreased appetite, and asthenia. Of

note, a significant difference remained also when adding the data of

ECOG PS. After analyzing the multivariate data for ECOG PS, we confi-

dently conclude that we have eliminated a significant confounder that

might have explained the initial positive result in the univariate analysis,

thus reinforcing the findings in the multivariate analysis. The univariate

analysis showed a significantly shorter PFS in patients taking steroids

at doses >10 mg/day, although this finding was not confirmed in the

multivariate analysis, where only a trend was observed.

Our results align with existing literature on other cancers, particu-

larly advanced non-small-cell lung cancer (NSCLC), where several ret-

rospective studies have shown poorer outcomes, including lower

response rates, PFS, and OS, in patients treated with immunotherapy

while receiving steroid doses exceeding 10 mg/day.22 A meta-analysis

of 14 studies, both randomized and observational, included 5461

patients with NSCLC treated with immunotherapy (nivolumab/pem-

brolizumab) who also received steroids (prednisone or equivalents) at

a dosage of ≥10 mg/day, for brain metastases, cancer-related symp-

toms, best supportive care, or immune-mediated adverse events

(imAEs). The analysis confirmed that patients receiving immunother-

apy and steroids showed poorer OS and PFS compared with those

who did not receive steroids.23

The biological basis that explains these results is not fully

understood, but the opposite effects on the immune system of immuno-

therapy and steroids may play a role. While immunotherapy activates

and multiplies tumor-targeting CD8+ T cells and increases pro-

inflammatory cytokines while reducing regulatory T cells, steroids have

the opposite effect.24 In fact, steroids exert their anti-inflammatory

effects by reducing the expression of many pro-inflammatory genes,

such as prostaglandins and cytokines; moreover, steroids lead to immu-

nosuppression by impairing IL2-mediated effector T-cell activation and

increasing regulatory T cells. In the tumor microenvironment, steroids

affect the release of tumor antigens, lymphocyte trafficking, and

F IGURE 1 (A) Kaplan–Meier curves of OS in patients who did not take steroids and who did take steroids at a dose greater than 10 mg of
prednisone daily or equivalent. (B) Kaplan–Meier curves of PFS in patients who did not take steroids and who did take steroids at a dose greater
than 10 mg of prednisone daily or equivalent.
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immune-mediated tumor killing.25 One study conducted in a mouse

model responsive to anti–PD-1 treatment found that PD-1 blockade

enhanced neoantigen-specific CD8+ T-cell responses, which led to

tumor regression. However, when immunotherapy was used concur-

rently with steroids, there was a reduction in low-affinity memory CD8+

T cells, resulting in blunted antitumor responses.26 Similarly, other

research has shown that both circulating CD4+ and CD8+ T cells were

reduced, and tumor growth increased in mice treated with steroids alone

or in combination with anti–PD-1 therapy, ultimately diminishing the

therapeutic efficacy.26

Our research has several limitations. It is a retrospective investi-

gation with possible confounding factors in the included cohorts,

such as the ECOG PS, which could be affected by missing data on

comorbidities. Moreover, due to the multicentric nature of the study,

PFS, ORR, and DCR data have to be contextualized, and differences

in tumor assessment modalities and time points among different

institutions have to be considered. In retrospective studies, PFS is

significantly affected by the different timing of radiological reevalua-

tions, which could alter the results of population PFS. We only

assessed the intake of concomitant medications before the start of

the treatment, and no data are available regarding the use of steroids

for imAEs during treatment. In addition, we do not know how many

days before starting CGD patients were taking concomitant medica-

tions. The data we have only refer to the first day of CGD. Finally,

no objective and definitive threshold dose of steroids above which

there is a clinically significant effect has been established. Despite

this, a cutoff of 10 mg of prednisone per day is conventionally used.

Doses >10 mg daily increase the risk of infection and reduce

immune function.27 Arbor et al. showed that patients with NSCLC

who received steroids at a dose of >10 mg daily of prednisone or

equivalent had poorer survival outcomes compared with those using

a dose of equal or less than 10 mg daily at the start of PD-(L)1

blockade.28 Considering these limitations, further prospective studies

are needed to confirm our results.

In conclusion, the timing and use of steroids before starting ICIs

are important clinical considerations. If clinically appropriate, steroids

should be avoided or minimized before treatment initiation. While

managing oncologic symptoms such as cachexia or symptomatic brain

metastases, or for palliative care, the use of steroids may be neces-

sary. However, whenever possible, steroid-sparing approaches should

be implemented, considering the unfavorable outcomes linked to the

concurrent use of steroids and immunotherapy for cancer-related

symptoms. In phase 3 studies, it is emphasized that if the use of corti-

sone is deemed essential, the dosage should be carefully reduced to

10 mg before initiating immunotherapy. Consequently, the prescrip-

tion of corticosteroids should be judiciously limited, ensuring that dos-

ages are maintained at the lowest effective levels possible to minimize

potential side effects and optimize patient outcomes.

Our analysis suggests the importance of carefully balancing the risks

and benefits of the use of steroids (prednisone at doses >10 mg/day or

its equivalent) before initiating treatment for CGD in patients who are

experiencing asthenia, poor appetite, or in general, to improve ECOG PS

before starting immunotherapy.
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