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Abstract 
Introduction: Proton pump inhibitors (PPi) are widely prescribed, including 
in patients undergoing treatment for advanced breast cancer (ABC). Due to 
the pharmacokinetic characteristics of the CDK4/6 inhibitor (Ci) palbociclib 
a drug interaction with PPi was hypothesized. It was shown in a retrospective 
study that this association was an independent predictive factor for worse 
progression-free survival (PFS). Objective: To verify the impact of concomi-
tant administration of PPi with Ci on overall survival (OS) and PFS. Material 
and Methods: This is a retrospective cohort study of patients treated with Ci for 
HR+HER2-ABC in the period from Feb/2017 to Aug/2020. SPSS software was 
used for data processing. Univariate analysis was done by the Kaplan-Meier 
method and log-rank test, and multivariate analysis by COX regression. 
P-value < 0.05 was considered significant. Results: 80 patients were included. 
The median age at diagnosis of ABC was 56 years (25 - 75). Treatment with 
Ci was 1st line for ABC in 68.8%. Choice of Ci was palbociclib in 73.8% (n = 
59) and ribociclib in 26.3% (n = 21). The hormone partner was a nonsteroidal 
aromatase inhibitor in 45.0%, and fulvestrant in 55.0% of cases. 37.5% of pa-
tients were on PPi, and 70.0% of them were during the entire treatment (23.3% 
omeprazole, 73.4% pantoprazole, 3.3% others). Patients taking concomitant 
PPi and Ci had lower OS (OS-3 years 42.6% vs. 63.4%, p = 0.254) and PFS 
(PFS med 15 m. vs. 21 m., p = 0.733), although with no statistically significant 
difference. Discussion: In the sample, there was a numerical difference, with-
out the statistical significance in the use of PPi in the survival of patients un-
der Ci. This difference could be more evident with a longer follow-up and a 
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larger sample size. This study intends to alert to the growing importance of 
checking for drug interactions. Polymedication, advanced age and the presence 
of several comorbidities are real problems in patients with ABC. Conclusion: 
Real-world data from this center demonstrate a negative, non-statistically sig-
nificant impact of PPi treatment on survival outcomes, in patients treated 
with Ci for HR+HER2-ABC. 
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1. Introduction 

The benefit demonstrated by the use of CDK4/6 inhibitors (Ci) associated with 
hormone therapy (HT) in the first or more lines of treatment of hormone re-
ceptor-positive and HER2-negative (HR+HER2-) advanced breast cancer (ABC) 
is unequivocal [1] [2] [3] [4]. 

With the progressive “chronification” of ABC, the drug interactions of anti-
neoplastic therapies with other “chronic” drugs are an increasingly pertinent is-
sue. 

Proton pump inhibitors (PPi) are widely used, with no exception for patients 
on ABC treatment. Considering the pharmacokinetic characteristics of Ci palbo-
cilib, it has been hypothesized that drug interaction with PPi may account for 
worse survival outcomes. It is advocated that palbocilib, as a weak base, has its 
optimal absorption, and hence maximum plasma concentration, dependent on 
gastric acid pH, ideally below pH 4.5. Thus, PPi-induced inhibition of acid se-
cretion may warrant plasma concentrations of palbociclib and therefore com-
promise its efficacy in HR+HER2-ABC. The effect of taking palbociclib fasting 
versus with food has already been studied, with no impact in patients with nor-
mal intestinal absorption [5] [6].  

A recent retrospective study [7] tested the hypothesis of taking PPi concomi-
tant with palbociclib as a factor impacting progression-free survival (PFS). This 
study included 112 patients, with two cohorts, one taking PPi (mostly lansopra-
zole) concomitantly with palbociclib and HT, and the other without PPi. A sta-
tistically significant difference in PFS was presented, with detriment to the co-
hort administrating PPi (14.0 versus 37.9 months, p < 0.0001). In multivariate 
analysis, they presented taking concomitant PPi with palbociclib and HT as an 
independent predictive factor for lower PFS. 

In our center, the use of Ci has been subject to retrospective analysis since its 
systematic use began in 2017. 

2. Objectives 

To verify the impact on survival outcomes (OS and PFS) of taking concomitant 

https://doi.org/10.4236/jct.2022.135022


J. Reis et al. 
 

 

DOI: 10.4236/jct.2022.135022 268 Journal of Cancer Therapy 
 

PPi with Ci in the context of HR+HER2-ABC. 

3. Material and Methods 

We conducted a retrospective analysis of clinical data of patients who started 
treatment with Ci for HR+HER2-ABC from February 2017 to August 2020, with 
data updated until September 2021. SPSS software was used as a data processing 
tool. Univariate analysis was performed by the Kaplan-Meier method and log-rank 
test, and multivariate analysis by COX regression. A p < 0.05 was considered 
significant. Hormonal resistance was defined as progression before completing 
12 months of prior HT. Partial treatment with PPi was considered when it 
started later than the start of ABC treatment. The group of patients who under-
went palbociclib and the group who underwent ribociclib were subanalyzed. 

4. Results 

Eighty patients were included. The median age at diagnosis of breast cancer was 
51 years (22 - 85) and the median age at diagnosis of ABC was 56 years (25 - 75). 
31.3% of cases were ABC at diagnosis.  

Prior to treatment with Ci, in an adjuvant or palliative context, 27.5% were 
treated with chemotherapy, 77.0% of these with anthracyclines and 53.7% with 
taxanes.  

Hormonal resistance was identified in 55% of cases.  
Treatment with Ci was the 1st line in 68.8%. The choice of Ci was palbociclib in 

73.8% and ribociclib in 26.3%. The hormone partner was a nonsteroidal aromatase 
inhibitor in 45.0%, and fulvestrant in 55.0% of cases. As for Ci treatment-related 
toxicity, in 71.3% of patients there was a need for deferrals, and in 31.3% for 
dose reduction.  

Of the 80 patients included, 37.5% were taking PPi concomitantly (Cohort A, 
n = 30), while 62.5% were not taking both drugs concomitantly (Cohort B, n = 
50). In Cohort A, concomitant PPi was maintained throughout the entire Ci 
treatment time in 70.0%, as part of the patients’ prior chronic medication. The 
remaining 30.0% started PPI after starting Ci for various indications. The PPi 
used was omeprazole 20 mg in 23.3%, pantoprazole (20 or 40 mg) in 73.4%, or 
another PPi in 3.3% of cases. 

The characteristics of the sample are summarized in the following Table 1. 
Univariate analysis revealed that the median OS was not reached for Cohort 

B, and the median OS of 35 months for Cohort A. The Log-rank statistical cal-
culation resulted in a p-value of 0.254. OS at 36 months was 63.4% in Cohort B 
and 42.6% in Cohort A.  

Univariate analysis of PFS revealed a median of 21 months for Cohort B, and 
a median of 15 months for Cohort A. The p-value was 0.254. 63.0% of patients in 
Cohort B were progression-free at 24 months and 38.4% in Cohort A (Figure 1 
& Figure 2, Table 2). 

Survival analysis of patients on palbociclib, n = 59, showed that the median  
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Table 1. Sample characteristics. 

N = 80 
  

Median age ABC 56 years (25 - 75) 
 

Menopausal status Pre/peri Post 

 50.0% 50.0% 

ABC at diagnosis yes no 

 31.3% 68.7% 

Metastatic sites <3 ≥3 

 33.8% 66.2% 

Ovarian suppression with goserelin yes no 

 28.7% 71.3% 

Prior Chemotherapy yes no 

 27.5% 72.5% 

Hormonal resistance yes no 

 55.0% 45.0% 

Ci 1st line >1st line 

 68.8% 31.2% 

1˚ Ci Palbociclib Ribociclib 

 73.8% 26.2% 

Hormonal partner 
Non Steroidal aromatase 

inhibitor 
Fulvestrant 

 45.0% 55.0% 

Non Steroidal aromatase inhibitor Anastrozol Letrozol 

 44.4% 55.5% 

Ci toxicity Deferrals Dose reduction 

 
71.3% 31.3% 

Concomitant PPi yes no 

 37.5% 62.5% 

Concomitant PPi time all parcial 

 70.0% 30.0% 

Which PPi Omeprazol Pantoprazol 

 23.3% 73.4% 

Progression of disease under Ci yes no 

 57.5% 42.5% 

 
Table 2. Global sample OS and PFS results. 

Endpoint Cohort A Cohort B p value 

Median OS 35 months NR p = 0.254 

Alive at 24 months 59.6% 73.4%  

Alive at 36 months 42.6% 63.4%  
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Continued 

Median PFS 15 months 21 months p = 0.773 

no disease progression at 24 months 38.4% 63.0%  

no disease progression at 36 months 19.2% 46.9%  

 

 
Figure 1. Global sample OS. 

 

 
Figure 2. Global sample PFS. 
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OS was not reached for Cohort B and a median OS of 31 months for Cohort A 
(p-value was 0.363). OS at 36 months was 59.0% for Cohort B and 38.3% in Co-
hort A. PFS showed a median of 16 months in Cohort B and a median of 8 
months in Cohort A (p-value was 0.368). 22.4% of patients in Cohort B and zero 
patients in Cohort A were free of disease progression at 24 months (Figure 3 & 
Figure 4, Table 3). 

 

 
Figure 3. Palbociclib group OS. 

 

 
Figure 4. Palbociclib group PFS. 
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Table 3. Palbociclib sample OS and PFS results. 

Endpoint Cohort A Cohort B p value 

Median OS 31 months NR p = 0.363 

Alive at 24 months 57.4% 63.5%  

Alive at 36 months 38.3% 59.0%  

Median PFS 8 months 16 months p = 0.368 

no disease progression at 24 months 0 49.3%  

no disease progression at 36 months 0 22.4%  

 
Regarding the outcomes of patients on ribociclib, n = 21, the median OS was 

not reached for Cohort B and a median OS of 35 months for Cohort A (p-value 
was 0.481). PFS showed a median of 31 months in Cohort B and a median of 34 
months in Cohort A (p-value was 0.481) (Table 4). 

 
Table 4. Ribociclib sample OS and PFS results. 

Endpoint Cohort A Cohort B p value 

Median OS 35 months NR p = 0.481 

Alive at 24 months 64.8% 75.0%  

Alive at 36 months 48.6% 75.0%  

Median PFS 31 months 34 months p = 0.368 

no disease progression at 24 months 64.3% 91.7%  

no disease progression at 36 months 42.9% 22.9%  

5. Discussion 

In the sample, there are numerical differences in OS and PFS between the group 
of patients medicated with PPi concomitantly with Ci versus the group of pa-
tients not medicated with PPi. The p-value is not statistically significant in any 
of the analyses, but the numerical expression of the differences is not negligible. 
Analysis according to the Ci used, palbociclib or ribociclib, showed a sustained 
numerical difference in OS and PFS values in the group of patients under palbo-
ciclib but not in the group under ribobiclib. More mature data and a larger sam-
ple size may enhance conclusions with greater statistical power. The class effect 
of ribociclib should be considered despite the small number of patients under 
this Ci in the total sample. 

Notwithstanding the lack of statistical significance of this study, we intend to 
draw attention to the importance of drug interactions in obtaining optimal res-
ponses to anti-neoplastic treatments.  

Theoretically, the interaction of PPi with palbociclib may compromise its ef-
ficacy. Published data have already demonstrated this effect in PFS, and our 
sample, although without statistically significant p-values, showed expressive 
differences in OS and PFS with detriment to the concomitant taking of PPi and 
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Ci.  
We denoted the extreme importance of systematically reviewing each patient’s 

chronic medication in order to fully contemplate possible drug interactions. 
Simple questions such as: why the patient is medicated with PPi; if there are any 
symptoms; if the indication for its use is still there; if discontinuation is optional; 
can be asked at each clinical evaluation. Other questions were suggested after 
this study: should we discontinue PPi in all patients who do not maintain the in-
dication for its use? In a scenario where PPi cannot be suspended, will this be 
limited in the choice of Ci? What outcomes will be obtained by including pa-
tients on abemaciclib? 

In addition to the interaction analyzed in this study, many others may not yet 
be known. 

If survival gains underpin constant updates in the standard of care for patients 
with ABC, deleterious effects induced by simple and often avoidable drug inte-
ractions should also be a focus of attention. 

6. Conclusions 

Real-life data from this center showed a negative impact on OS and PFS of PPi 
treatment concomitantly with Ci treatment in HR+HER2-ABC, although with-
out statistically significant results.  

Polymedication, advanced age, and the presence of various comorbidities are 
real issues for ABC patients, in addition drug interactions become increasingly 
pertinent. 
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