
Background

Breast cancer is the most diagnosed malignant cancer among women in Colombia, accounting 
for 15,509 new cases. In 2020, it was the first leading cause of cancer deaths in Colombia at 
13.1%.¹ Triple-negative breast cancer (TNBC) is characterized by a lack of expression of estrogen 
and progesterone receptors as well as the lack of expression or amplification of the human 
epidermal growth factor receptor that leads the tumor to be more aggressive and difficult to treat, 
with worst prognosis.² 

The KEYNOTE-355 trial showed that programmed death receptor 1 (PD-1) inhibitor 
pembrolizumab, in combination with chemotherapy (nab-paclitaxel, paclitaxel, or carboplatin 
+ gemcitabine), improves progression-free survival and overall survival over placebo + 
chemotherapy for previously untreated locally recurrent inoperable or metastatic TNBC 
tumors that express PD-L1 at combined positive score (CPS) ≥10. Based on those findings, 
pembrolizumab was approved in Colombia for that population. Additionally, atezolizumab plus 
nab-paclitaxel (A+NP), constitutes another treatment option available  in the country for 1L 
metastatic TNBC.

Objective

This study aimed to evaluate the cost-effectiveness of pembrolizumab + nab-paclitaxel versus 
atezolizumab + nab-paclitaxel in CPS ≥10 population from a third-payer perspective in Colombia. 

Methods

A 3-state cohort-based partitioned survival model projected costs and outcomes over  
47 years with 3% annual discounting. Health state occupancy was modeled using KEYNOTE-355  
Kaplan-Meier curves for progression-free survival (PFS) and overall survival (OS). On the  
other side, PFS and OS data for indirect comparator (A+NP) were derived from a network 
meta-analysis using Impassion130 trial data. It is worth mentioning different PD-L1 
immunohistochemistry assays were used in the trials. While KEYNOTE-355 used 22c3 test to 
determine eligibility, Impassion130 used SP142. The concordance between the PD-L1 assays 
was described by Rugo³ and was used in this study to perform the comparative analysis. 

Time on treatment (ToT) for pembrolizumab + nab-paclitaxel was taken from KEYNOTE-355. 
The model used A+NP PFS as proxy for its ToT and assumed atezolizumab treatment duration of 
2 years (equal to pembrolizumab + nab-paclitaxel). Costs for initial and subsequent treatments, 
disease and adverse events management, and terminal care were included using public drugs 
and procedures list prices.

Results

The analysis showed that pembrolizumab + nab-paclitaxel is dominant as compared to 
atezolizumab + nab-paclitaxel. With pembrolizumab combination therapy, patients accrued 0.846 
additional life-years (LY) and 0.706 additional quality-adjusted life-years (QALY), with reduced 
total costs of COP $2,022,278 over atezolizumab + nab-paclitaxel (Table 1 and Figure 1). The 
probability of being cost effective is 72.50% at willingness-to-pay threshold of COP $69,150,201 
(see Figure 2).

Table 1. Cost-effectiveness results for pembrolizumab + nab-paclitaxel vs atezolizumab + nab-paclitaxel

Outcomes
Pembrolizumab +  

nab-paclitaxel
Atezolizumab +  
nab-paclitaxel

Pembrolizumab +  
nab-paclitaxel vs. 

atezolizumab + nab-
paclitaxel

Costs (2022 COP)    

Total costs 423,562,927 425,585,204 -2,022,278

Regimen-related-costs 346,360,585 358,893,419 -12,532,834

Subsequent therapy costs 4,832,450 4,978,438 -145,989

Adverse event management costs 88,158 18,092 70,066

Disease management costs  
(Time to death-based) 58,300,452 47,315,961 10,984,492

Terminal care costs 13,981,281 14,379,293 -398,012

Effectiveness

Total QALYs (Time to death-based) 3.280 2.575 0.706

Total LYs 4.046 3.200 0.846

Progression-free 3.243 2.321 0.922

Progressive disease 0.803 0.879 -0.076

Incremental cost-effectiveness ratio (2022 COP)

Incremental Cost per QALY Gained     Dominant 
(-COP 2,865,332) 

Incremental Cost per LY Gained     Dominant 
(-COP 2,390,674) 

Abbreviations: COP, Colombian Peso; LY, Life Years; QALY, Quality-adjusted life years.

Figure 1. PFS and OS curves for pembrolizumab + nab-paclitaxel and atezolizumab + nab-paclitaxela
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a�Please consider that no statistically significant difference in OS was demonstrated by A+NP compared to Nab-Pac in the  
PD-L1-positive population as it was not possible to be tested, based on the design of the IMpassion130 trial.

Figure 2. Incremental Cost and Effectiveness Plane: Pembrolizumab + nab-paclitaxe versus 
atezolizumab + nab-paclitaxel
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Abbreviation: COP, Colombian peso; WTP, willingness-to-pay; PSA, probabilistic sensitivity results; QALY, quality-adjusted life-years.
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Conclusion

The results of this study suggest that, compared to atezolizumab + nab-paclitaxel, 
pembrolizumab + nab-paclitaxel is a cost-saving option in first-line treatment of patients 
with locally recurrent inoperable or metastatic TNBC whose tumors expressed PD-L1  
(CPS ≥10).
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