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This research paper  indirectly compares the efficacy (progression free survival (PFS)/time to 

progression (TTP) and overall survival (OS) of everolimus  (in combination exemestane) 

(EVE+EXE) with fulvestrant in patients with hormone receptor positive, HER2 negative 

advanced or metastatic breast cancer.  
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Methods 

A systematic search of the Cochrane Library and other resources was undertaken to identify 

reviews and clinical trials reporting interventions for metastatic breast cancer that would allow an 

indirect comparison of everolimus (in combination with exemestane) and fulvestrant .  

 

The indirect treatment comparison was based on a Bayesian fixed effect model. It should be 

noted that not all treatments have direct evidence relative to the baseline treatment 

(exemestane). The basic parameters of the model are the log hazard ratios with respect to 

exemestane. Although time to progression (TTP) and progression free survival (PFS ) are 

different outcomes, the indirect treatment comparison assumed  that TTP is similar to PFS in 

diseases with short survival times. In the case of metastatic breast cancer, which has a median 

survival of approximately 2 years, most deaths would be disease-related and therefore count 

towards progression. 

 

Data for the indirect treatment comparison were taken from hazard ratios for PFS/TTP and OS 

from the four included studies. Log hazard ratios and their precision, or reciprocal of the 

variance, were calculated from these hazard ratios and  their confidence intervals (CIs) . These 

formed the inputs for the model. For each trial that was identified, the log hazard ratio was 

assumed to have a normal distribution, with the mean value equal to the true log hazard ratio 

and variance equal to the variance observed in the trial. The true log hazard ratio is modelled as 

the difference between the true log hazard ratios for the treatment and comparator with respect 

to exemestane. The basic parameters were given vague priors. The analysis was conducted in 

WinBUGS (version 1.4.3).  

Figure 1:  Evidence network of trials used to inform the 

indirect treatment comparisons 

References 
Four studies were identified  (see  figure 1 ) for the indirect comparison and baseline 

characteristics were well balanced between the treatment groups, although the studies did 

not report sufficient data to adequately assess randomisation, concealment of treatment 

allocation and blinding. All studies used an intent-to-treat analysis, and there was little 

evidence of outcome reporting bias.  

In tables 1 and 2 a HR >greater than 1 indicates that the comparator is less effective than 

either exemestane or everolimus (in combination with exemestane). The estimates of the 

HRs are accompanied by 95% credible intervals (CrI). Credible intervals are the Bayesian 

analogue of frequentist confidence intervals. Credible intervals that do not include 1 

suggest a difference between treatments.  For PFS/TTP, everolimus (in combination with 

exemestane) performed better than fulvestrant 250mg  and 500mg (table 1). For OS, there 

was no evidence of a difference between everolimus (in combination with exemestane) and 

either  fulvestrant 250mg or 500mg (table 2). 

Table 1: Indirect treatment comparison for PFS and TTP  

Comparator treatment 

Hazard ratio vs. 

exemestane (95% CrI) 

Hazard ratio vs. everolimus 

(in combination with 

exemestane) (95% CrI) 

Fulvestrant 250 mg 1.05 (0.85 to 1.30) 1.36 (0.95 to 1.97) 

Fulvestrant 500 mg 0.88 (0.66 to 1.19) 1.15 (0.76 to 1.75) 

Comparator treatment 

Hazard ratio vs. 

exemestane (95% CrI) 

Hazard ratio vs. everolimus 

(in combination with 

exemestane) (95% CrI) 

Fulvestrant 250 mg 0.96 (0.85 to 1.08) 2.12 (1.72 to 2.63) 

Fulvestrant 500 mg 0.77 (0.63 to 0.93) 1.69 (1.30 to 2.22) 

Assessment of statistical heterogeneity  

It was not possible to perform a complete statistical assessment of heterogeneity. 

There was only one pair-wise comparison for the PFS/TTP endpoint that is supported 

by evidence from more than one trial (fulvestrant 250 mg versus exemestane). For the 

endpoint of OS, there are no pair-wise comparisons that are supported by evidence 

from more than one trial.  For PFS/TTP, the EFECT and SoFEA trials compared 

fulvestrant 250 mg with exemestane. The hazard ratios for the two trials are in close 

agreement  ( table 3). The log hazard ratios were combined using the inverse variance 

method and the resulting I2 value of 0% indicated very little heterogeneity between 

trials (table 4).  

Trial Hazard ratio 95% CI Log HR Precision 

EFECT 0.96 0.819 1.133 -0.0377 145.9 

SoFEA  0.95 0.79 1.14 -0.0513 114.2 

Overall 0.96 0.848 1.081 -0.0437 260.1 

Table 3: Assessment of heterogeneity: PFS/TTP of fulvestrant 

(250 mg) vs. exemestane 

Table 4: Forest plot of log hazard ratios for PFS/TTP 

comparison of fulvestrant (250 mg) versus exemestane 

Everolimus (in combination with exemestane)  confers better PFS/TTP benefit in HR+ HER2-ve 

metastatic breast cancer when indirectly compared with fulvestrant 250mg or 500mg. The indirect 

analysis did not show a difference in OS between everolimus compared with fulvestrant.  
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