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Abstract

Introduction: Prostate cancer has increased in recent years, increasing the costs asso-
ciated with its treatment. Second-generation oral antiandrogens have emerged as an 
attractive therapeutic option.

Objective: To compare the health value provided by enzalutamide and apalutamide, by 
evaluating two stages of prostate cancer: non-metastatic castration-resistant prostate 
cancer (nmCRPC) and metastatic hormone-sensitive prostate cancer (mHSPC).

Methods: To establish, through the American Society of Clinical Oncology (ASCO) value 
framework, a contrast between two technologies in two stages of prostate cancer. The 
monthly cost of the two technologies was calculated according to the current price regu-
lation norm in Colombia.

Results: Enzalutamide showed a higher net health benefit score compared to apalu-
tamide for both nmCRPC (48.33 versus 33.46) and mHSPC (52.0 versus 40.75). The cost 
per net health benefit point for the nmCRPC stage was $214,723 Colombian Pesos (COP) 
($54.84 USD) with enzalutamide compared to $291,925 COP ($74.56 USD) with apalu-
tamide, and for the mHSPC stage was $199,692 COP ($51.00 USD) with enzalutamide 
and $239,701 COP ($61.22 USD) with apalutamide.

Conclusion: After comparing enzalutamide versus apalutamide in the nmCRPC and 
mHSPC stages through the ASCO value framework, enzalutamide showed a more promi-
nent net clinical benefit and a lower investment per point awarded.
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Introduction

Prostate cancer accounts for 0.86% of total deaths in the world [1]. It is the second most frequent cancer in men worldwide and the most 
frequent in Colombia [2]. Although the incidence rates vary by country, there has been an overall increase since 1990 due to the screen-
ing programmes. However, mortality rates have fallen due to a combination of early disease detection and the use of curative-intent 
treatments [3]. 

According to the official data of the High-Cost Diseases Office in Colombia, there was an estimated prevalence of 164 out of every 100,000 
men, and a mortality rate of 9.03/100,000 in 2020, thus making this the cancer with the highest mortality in men [4]. Prostate cancer is 
relatively slow-growing, which makes it possible to determine the different stages based on its response to androgen deprivation therapy 
(ADT) (hormone-sensitive/castration resistant) and the presence or absence of metastasis (metastatic/non-metastatic). Since 1941, it has 
been recognised that prostate cancer progression is driven by androgen levels. The mainstay of treatment is to therefore maintain castrate 
levels of testosterone (<50 ng/dL) either surgically or chemically [5]. It is estimated that up to one-third of patients will progress to advanced 
stages [6]. 

In the last 5 years, there has been significant progress in the treatment of prostate cancer with the emergence of second-generation anti-
androgens as a reinforcement to the classic ADT [7]: enzalutamide, apalutamide and darolutamide. These drugs inhibit the binding of andro-
gens to the androgen receptors, the nuclear translocation of activated androgen receptors and impairs activated androgen receptor-DNA 
binding [8]. They have demonstrated increased clinical benefit in survival when added to the treatment [9–11].

The notion of value-based healthcare goes back to Porter and Teisberg [12], who defined it as the health outcomes achieved per dollar spent. 
Outcomes refer to multidimensional concepts that jointly determine the success in meeting patient needs [12]. Value-based healthcare is 
measured and managed according to the fulfilment of defined needs to clearly define the outcomes against the costs [13]. The primary 
objective is to improve the outcome-cost ratio through the provision of interventions aimed at specific patient segments [14]. Value-based 
healthcare analyses have increasingly been recognised as a decision support tool. These analyses propose a more comprehensive approach, 
which seek to include elements beyond cost-effectiveness [15]. 

The following formulation provides a general overview of the value concept described by Porter [16]. However, it is more of a conceptual 
formulation than a mathematical equation [14, 16].

Value =
Health results

Costs incurred to deliver the results
 .

Defining the value concept and the elements that should be considered in its analysis presents a challenge clinically, pharmacologically and 
in health economics. Various organisations have proposed value-based healthcare assessment models, using two or more tools known as 
value assessment frameworks (VAF) [17]. Various VAF tools are used in cancer treatment, like those proposed by the American Society of 
Clinical Oncology (ASCO) [18]; the National Comprehensive Cancer Network (NCCN) and the European Society of Medical Oncology (ESMO) [19], 
among others. These generally come from expert assessment processes, which determine the attributes that should be considered and their 
relevance [20].

The ASCO value framework was designed to help doctors and patients assess the value of a cancer pharmacological treatment, compared 
to a standard treatment [21], to facilitate joint decision-making between oncologists and patients [22]. This generates a net health benefit 
score for treatments using data obtained from randomised controlled trials. The value framework outlined by this agency includes clinical 
efficacy, safety profile, long-term survival, palliation, quality of life and treatment-free interval [22]. This article aims to analyse the value of 
enzalutamide and apalutamide in prostate cancer treatment, especially in the non-metastatic castration-resistant prostate cancer (nmCRPC) 
and metastatic hormone-sensitive prostate cancer (mHSPC) stages.
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Methodology

ASCO framework

Various elements are considered in calculating the net health benefit of the assessed techniques, which is a score calculated using measures 
of clinical benefits, toxicity and bonus points. 

Clinical benefit 

The calculation is based on the hazard ratio (HR)  for deaths. When this is not available, other estimates must be used, including the median 
overall survival (OS), the HR for progression-free survival (PFS), the median PFS or response rate (RR) [18].

Toxicity

The calculation is based on the frequency of Grade 1 to 4 adverse events, as defined in the Common Terminology Criteria for Adverse Events. For 
each Grade 1 or 2 adverse events, a score of 0.5 is assigned if the frequency is <10% and 1 if it is ≥10%. For Grade 3 or 4, a score of 1.5 is assigned 
if its frequency is <5% or 2.0 if it is ≥5%. The points for each technique and the percentage difference between each therapy are then calculated. 
The percentage difference is multiplied by 20 to obtain an overall toxicity score. If the test regimen is more toxic, there will be a negative score [18].

Bonus points

The sum of four elements is calculated, each of which is assigned an individual score: 1) tail of the curve: up to 20 points are assigned if an 
increase greater than 50% is observed in the survival for the assessed treatment compared to the standard treatment on the curve point on 
the x-axis representing double the median OS of standard treatment; 2) palliation of symptoms receives 10 points if a statistically significant 
reduction in cancer-related symptoms is reported; 3) quality of life receives 10 points if a significant improvement is reported in the quality 
of life of patients undergoing treatment; and 4) treatment-free interval receives 10 points if a statistically significant improvement is shown 
in the treatment-free interval [18, 23].

In the ASCO framework, advanced disease costs are given per month of treatment and consider the cost of drug procurement [21]. In the 
Colombian health system, this is fully covered by insurance companies.

Literature review

To obtain information in accordance with the ASCO framework directives, a systematic literature review was conducted on MEDLINE in 
March 2022. For the value analysis, trials that specifically included apalutamide (ERLEADA®) and enzalutamide (XTANDI®) were selected. 
These trials were used as primary sources to establish the relevant value frameworks (Appendix 1: Search strategies, see https://doi.
org/10.6084/m9.figshare.24221227.v1).

Costs 

The cost data for each of these drugs was calculated based on the current Circular 13/2022 drug pricing regulation legislation [24], which sets the 
maximum regulatory drug prices in Colombia. The dosage was calculated in accordance with clinical trials and clinical practice guidelines [25–27].

Results

For the literature review in the nmCRPC setting, six articles were obtained from publications on two clinical trials; PROSPER and SPARTAN 
(Figure 1). The PROSPER trial assessed the impact of ADT + enzalutamide compared to ADT + placebo. Three publications were obtained 
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from this clinical trial: an interim analysis [28], a final mortality analysis [29] and a quality of life study [26]. The SPARTAN assessed the impact 
of apalutamide + ADT compared to ADT + placebo. Three publications were obtained from this clinical trial: an interim analysis [30], a final 
survival analysis [31] and a quality of life study [27]. 

For the literature in the mHSPC setting, seven articles were obtained from two clinical trials: ARCHES and TITAN (Figure 2). The ARCHES trial 
assessed the impact of enzalutamide + ADT compared to ADT + placebo. There were three peer-reviewed publications: an interim analysis 
[32], an abstract with final mortality results [33] and a quality of life study [34]. The TITAN trial assessed the impact of apalutamide + ADT 
compared to ADT + placebo. Four publications were obtained: an interim analysis [35], a final survival analysis [36], a quality of life study [37] 
and an additional pain and fatigue analysis [38]. The characteristics of these trials are outlined in Appendix 2. 

Costs for the assessed treatments come from Circular 13/2022 [24], which sets the maximum regulatory drug prices. The costs set out below 
were monthly estimates and apply to the two stages of interest. The dosage was calculated in accordance with clinical practice guidelines 
[25] (Table 1).

Implementation of ASCO VAF 

nmCRPC

Enzalutamide: PROSPER trial. The use of enzalutamide improves OS compared to placebo (HR 0.73; CI 95%, 0.61–0.89), thus generating a 
clinical benefit score of 27 points [29]. Enzalutamide received a toxicity score of −4.64, thus making it a more toxic treatment than placebo. 

The percentage of metastasis-free patients was 50% greater compared to the control at 29.4 months, thus resulting in 16 tail of the curve 
bonus points [29]. When assessing the quality of life, no statistically significant difference was found in the overall FACT-P and EQ-5D-5L 
scores. However, according to FACT-P, significant changes were observed for enzalutamide in social and family well-being with a mean least 
square difference of 0.94 (CI 95%, 0.02–1.85) (p = 0.045) [26], thus resulting in 10 additional points. Additionally, a slower deterioration in 
the quality of life associated with the disease is reported due to the use of enzalutamide. No bonus points were assigned for the palliation 
of symptoms because no improvements were evident. Treatment-free interval data were not available. The net health benefit resulting from 
the sum of all the elements was 48.36 out of 180 possible points. 

Apalutamide: SPARTAN study. Analysis of apalutamide plus TPA demonstrated a baseline OS of HR 0.78 (CI 95%, 0.23–0.35) yielding a clini-
cal benefit score of 22. −4.54 toxicity points were calculated as apalutamide was the therapeutic alternative that reported the most adverse 
effects [31]. 

16 bonus points were assigned to the tail curve because the proportion of subjects free of metastasis was identified to be 50% higher than 
the control at 32.4 months. SPARTAN reported that the quality of life remained similar for the two groups throughout the study, FACT-P and 
EQ-5D-3L specific scales did not show significant differences in overall scores or domains [27]. The study does not offer information about 
the palliation of symptoms of treatment-free interval, for which these bonus points are not awarded. The net health benefit was 33.46 out 
of 180 possible points. 

It was estimated that in the nmCRPC stage, in order to acquire a health benefit point, $214,723 Colombian Pesos (COP) ($54.84 USD) must 
be invested in enzalutamide; while $291,925 COP ($74.56) must be invested in apalutamide (Table 2).

mHSPC stage

Enzalutamide: ARCHES study. An OS of HR 0.66 (CI 95%, 0.53–0.81) was reported for enzalutamide [32, 33], obtaining a total of 34 points 
of clinical benefit. Toxicity calculations resulted in a score of −2.0 because enzalutamide has a higher frequency of adverse effects [32]. 

No tail curve points were assigned because the point on the curve that was twice the placebo median was not reached. For the quality of life 
outcome, no statistically significant changes were reported for the overall scores of the QLQ-PR25, FACT-P, BPI-SF, EQ-5D-5L scales and their 
domains. However, enzalutamide was reported to significantly delay the time of first clinically significant deterioration for the onset of worse 
pain, for the severity of pain and for visual analogue scale score EQ-5D-5L [34]. With regard to the points for palliation of symptoms, a delay 
in the first symptomatic musculoskeletal effect was reported [33], on adding the two attributes, 20 bonus points were assigned and no points 
were assigned for the treatment-free interval as they were not available. A net health benefit of 52 out of 180 possible points was obtained.
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Included studies

n = 6

Excluded references

n = 11

References after removing duplicates

n = 21

Screened references

n = 21

Full text articles evaluated for eligibility

n = 10

Excluded full text articles

n = 4

References identified through
electronic database searches

n = 21

References identified through
other search methods

n = 0

Figure 1. Flowchart of search, screening and selection of evidence in nmCRPC. Source: Prepared by the authors.
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Figure 2. Flowchart of search, screening and selection of evidence in mHSPC. Source: Prepared by the authors.
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Table 1. Final cost per patient at nmCRPC stage.

 Presentation Outline Tablets/month Price per mg Therapy price per month

Enzalutamide Tablet 40 mg 160 mg/day 120
$2,163.33 COP

($0.55 USD)
$10,383.984 COP
($2,652,24 USD)

Apalutamide Tablet 60 mg 240 mg/day 120
$1,356.64 COP

($0.35 USD)
$9,767.808 COP
($2,494.86 USD)

COP: Colombian pesos 2022. USD: US dollara 
a: The conversion calculations from COP (Colombian pesos) to USD (US dollars) were made using the average representative 
market rate for the first half of 2022: 1 USD = $3,915.18 COP
Source: Prepared by the authors 

Apalutamide: TITAN study. In the case of apalutamide plus TPA when compared with placebo plus TPA, an OS of HR 0.67 (CI 95%, 0.51–
0.89) [36] is seen, generating a clinical benefit of 33 points. The toxicity calculations resulted in a score of −2.25 as apalutamide was more 
toxic than the placebo [35]. 

No tail curve points were assigned because the point on the curve that was twice the placebo median was not reached. There were no statis-
tically significant changes for overall scores of the FACT-P, BPI-SF, EQ-5D-5L scales and their domains, no significant delay in the worsening 
of the FACT-P and EQ-5D-5L scores was reported either, and maintenance of the quality of life score is concluded during the study for which 
no quality of life points are assigned [37]. With regard to palliation, a complementary study on pain and fatigue found a statistically signifi-
cant prolongation in the median time to event for pain deterioration and other pain-related outcomes of interest [38], for which 10 palliation 
points were awarded. The treatment-free interval data was not available, yielding a net health benefit of 40.75 out of 180 possible points.

It is estimated that in the mHSPC stage, $199,692 COP ($51.00 USD) must be invested in order to obtain a health benefit point on using 
enzalutamide, while $239,701 COP ($61.22 USD) must be invested for each point, on using apalutamide (Table 3).

Enzalutamide obtained a higher point in the net health benefit than apalutamide, and for both nmCRPC (48.33 versus 33.46) and nmHSPC 
(52.0 versus 40.75). The cost per point of the net health benefit for the nmCRPC stage was 214,723 COP ($54.84 USD) for enzalutamide 
versus 291,925 COP ($74.56 USD) for apalutamide; while for the mHSPC stage it was 199,692 COP ($51.00 USD) for enzalutamide and 
239,701,348 COP ($61.22 USD) for apalutamide. In both stages, enzalutamide requires a smaller investment to acquire one point in net 
clinical benefit. 

Discussion

Due to the rapid emergence of new cancer therapies and their high costs, new models have been formulated to establish the appropriate 
price for these; it has been proposed that the therapeutic alternatives that represent the greatest clinical benefits must be those that are 
assigned the highest prices and profit margins, with the aim of encouraging research and innovation. Thus, the VAFs emerge as strategies to 
evaluate the overall benefits offered by each treatment [39]. 

Each existing VAF offers its own approach and methodology, such that there are no two frameworks which use the same subdomains, formu-
las or scoring scales [22, 40]. The decision to use the ASCO framework for this study was based on an analysis of the different frameworks 
available for cancer. The NCCN framework is a more subjective tool for doctor-patient decision making since it allows the inclusion of data 
such as expert opinion, clinical experience, case reports or unpublished information [40], while the ESMO and ASCO frameworks examine 
similar features, however, ESMO was discarded for not including costs. One could even think that there is a need for a specific framework for 
prostate cancer that incorporates specific characteristics of the neoplasm, as it could have an effect on sexual and urinary function. 
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Table 2. Results of the health value elements for nmCRPC.

Steps

Studies
PROSPER, study of enzalutamide plus 
TPA versus placebo TPA

SPARTAN, study of apalutamide plus TPA 
versus placebo plus TPA 

Description Score Description Score
Step 1: Determine the clinical benefit of the regimen
1.A. Is the hazard ratio (HR) of death reported? HR 0.73 (CI 95%, 0.61–0.89) = 

1−0.73 = 0.27*100 = 27 
27 HR 0.78 (CI 95%, 0.64–0.96) = 

1−0.78 = 0.22*100 = 22
22

1.B. If the HR of death is not reported, is the median OS 
reported?

Not required Not required

1.C. If OS data is not reported, is the HR for disease progression 
reported?

Not required Not required

1.D. If the HR for disease progression is not reported, is PFS 
reported?

Not required Not required

1.E. If the median PFS is not reported, is the RR reported? Not required Not required
1.F. Calculate the clinical benefit score 27  22
Step 2: Determine the toxicity of the regimen: 
Does the new regimen represent an improvement in toxicity over 
the standard of care/comparator?

Enzalutamide = 49.5 
Placebo = 38 
49.5/38 = 1.3026 
1−1.3026 = −0.3026*20 = −6.05 
Detail in Appendix 3

-4.64 Apalutamide = 27 
Placebo = 22 
27/22 = 1.2272 
1−1.2272 = −0.2272*20 = −4.54 
Detail in Appendix 3

−4.54

Step 3: Determine the bonus points
3.A. Tail of the curve. Identify the time point on the survival 
curve that is twice the median OS (or PFS) of the comparator 
regimen. Is there a 50% or greater improvement in the 
proportion of patients alive with the test regimen at this time 
(assuming that >20% survive with the standard)?

 16  16

3.B. Palliative bonus. Is an improvement in cancer-related 
symptoms reported?

Not reported 0 Not reported 0

3.C. E-QUOL bonus. Is an improvement in quality of life reported 
from E-Qol?

Improvement in the subdomain 
of social and family wellbeing on 
the FACT-P scale

10 There were no significant 
differences in quality of life 
as assessed by EQ-5D-5L and 
FACT-P

0

3.D. Treatment-free interval bonus. Is the data related to the 
treatment-free interval reported?

Not reported 0 Not reported 0

3E. Calculate the total bonus points  26  16
Step 4: Determine the net health benefit of the regimen 48.36 33.46
Step 5: Determine the cost of the regimen
Insert the drug acquisition cost and patient co-payment based on 
how much the treatment regimen costs per month

$10,383.984 COP 
($2,652,24 USD)

$9,767.808 COP 
($2,494.86 USD)

Step 6: Summary Assessment: Advanced Disease Framework
Clinical benefit Toxicity Extra points Net health benefit Cost of medication per month

Enza Apa Enza Apa Enza Apa Enza Apa Enza Apa
27 22 −4.64 −454 26 16 48.36 33.46 $10,383.984 COP 

($2,652.24 USD)
$9,767.808 COP 
($2,494.86 USD)

Enza: Enzalutamide. APA: Apalutamide 
Source: Prepared by the authors
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Table 3. Results for the elements of health value for mHSPC.

Steps

Studies

ARCHES, study of enzalutamide 
plus TPA, versus placebo plus TPA

TITAN, study of apalutamide 
plus TPA, versus placebo plus 
TPA

Description Score Description Score

Step 1: Determine the clinical benefit of the regimen

1.A. Is the hazard ratio (HR) of death reported? HR 0.66 (CI 95%, 
0.53–0.81) = 
1−0.66 = 0.34*100 = 34%

34 HR 0.67 (CI 95%, 
0.51–0.89) = 
1−0.67 = 0.33*100 = 
33%

33

1.B. If the HR of death is not reported, is the median OS reported? Not required Not required

1.C. If OS data is not reported, is the HR for disease progression reported? Not required Not required

1.D. If the HR for disease progression is not reported, is PFS reported? Not required Not required

1.E. If the median PFS is not reported, is the RR reported? Not required Not required

1.F. Calculate the clinical benefit score 34  33

Step 2: Determine the toxicity of the regimen: 

Does the new regimen represent an improvement in toxicity over the standard 
of care/comparator?

Enzalutamide = 49.5 
Placebo = 45 
49.5/45 = 1.1 
1−1.1 = −0.11*20 = −2.0 
Detail in Appendix 3

-2.0 Apalutamide = 44.5 
Placebo = 40 
27/22 = 1.11 
1−1.1125 = 
−0.1125*20 = −2.25 
Detail in Appendix 3

−2.25

Step 3: Determine the bonus points

3.A. Tail of the curve. Identify the time point on the survival curve that is twice 
the median OS (or PFS) of the comparator regimen. Is there a 50% or greater 
improvement in the proportion of patients alive with the test regimen at this 
time (assuming that >20% survive with the standard)?

 0  0

3.B. Palliative bonus. Is an improvement in cancer-related symptoms reported? Delay of first symptomatic 
musculoskeletal event HR 
0.52 (CI 95%, 0.33–0.80)

10 A statistically 
significant prolongation 
in the median time 
to event for pain 
deterioration is 
reported.

10

3.C. E-QUOL bonus. Is an improvement in quality of life reported from E-Qol? 10 No statistically 
significant differences 
in global scores or 
domain scores in the 
quality of life study are 
reported

0

3.D. Treatment-free interval bonus. Is the data related to the treatment-free 
interval reported?

Not reported 0 Not reported 0

3E. Calculate the total bonus points  20  10

Step 4: Determine the net health benefit of the regimen 52 40.75
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Table 3. Results for the elements of health value for mHSPC.

Step 5: Determine the cost of the regimen

Insert the drug acquisition cost and patient co-payment based on how much the 
treatment regimen costs per month

$10,383.984 COP 
($2,652,24 USD)

$9,767.808 COP 
($2,494.86 USD)

Step 6: Summary of the VAF

Clinical benefit Toxicity Extra points Net health benefit Cost of medication per month

Enza Apa Enza Apa Enza Apa Enza Apa Enza Apa

34 33 −2.0 −2.25 10 10 52 40.75 $10,383.984 
COP 

($2,652.24 USD)

$9,767.808 COP 
($2,494.86 USD)

Enza: Enzalutamide. APA: Apalutamide 
Source: Prepared by the authors 

Wong et al [41], did a value analysis of enzalutamide using the frameworks proposed by ASCO and ESMO, noting that with the ASCO 
methodology, enzalutamide represents a net health benefit of 62 or 64 points for the mCRPC stage and 17 or 59 points for the mHSPC 
stage, and they, therefore, concluded that the clinical benefit was less in the early stages of the disease [41]. The variation of points was 
based on the clinical study used, in the case of the mHSPC, they obtained a score of 17 on using the ARCHES study and 59 using the ENZA-
MET study [42]. The difference with the findings reported in this analysis (52 points) lies in the fact that Wong et al [41] took the survival 
HR reported in the interim analysis dated 2019 [32] (HR 0.81; CI 95%, 0.53–1.25; p = 0.3361), although both sets of data came from the 
ARCHES study, they were measured at different times, as the data used by Wong et al [41] was still premature. Additionally, the authors 
did not award any bonus points for palliation of symptoms or quality of life, although there was no significant difference in the overall 
QLQ-PR25, FACT-P y EQ5D-5L scores if a delay in the appearance of pain and in the first clinically significant deterioration measured with 
EQ5D-visual analogue scale (VAS) was reported. This shows that the framework has an important subjective component since it depends 
on the interpretation of the qualifier, especially for the bonus points. In spite of the differences found, it can be affirmed that in both Wong 
et al’s [41] study and this analysis, enzalutamide represents a substantial clinical benefit for those evaluated, since it exceeds the 45 cut-off 
points established [43]. 

The study by Shah-Manek et al [40] that applied the ASCO framework for enzalutamide in the metastatic castration-resistant stage (mCRPC), 
found that the net health benefit calculated was between 45 and 71 points and that the cost per point of net health benefit was between 120 
and 190 USD, depending on the clinical trial used. The findings are aligned with what Wong et al [41] reported for this study. On the other 
hand, this same analysis exercise has been performed through other value frameworks, as in the case of NCCN (Appendix 4). Although the 
two frameworks differ widely in their methodology and attributes evaluated, the result was in favour of enzalutamide in both cases. 

In our study, the advantage of enzalutamide is mainly mediated by the bonus points, especially the improvement in the outcomes of quality 
of life and palliation of symptoms. Additionally, from the value shown in this study, enzalutamide has practical benefits, such as the fact that 
in the castration-resistant scenario, it is approved for metastatic and non-metastatic stages, therefore, regardless of administrative delays in 
proving the presence or absence of metastasis, the medication will be effective and will not need to be changed. 

Within the limitations of this study, we can highlight that the data come from clinical trial-type studies, that is to say, it is carried out in con-
trolled environments that could differ from behaviour in real life. Additionally, due to the specific characteristics of the framework value used, 
the total costs of treatment are not taken into account. Although in Colombia, the patient does not incur additional expenses for the acqui-
sition of technology given that the health system covers this, it would be interesting to analyse other out-of-pocket expenses which could 
be derived from each treatment. It is important to highlight that the data supporting the value framework did not come from head-to-head 
studies between enzalutamide and apalutamide as a desirable series, rather the studies done evaluate the molecules against TPA + placebo 
which causes heterogeneity in terms of what is reported and comparability is compromised. Finally, an important subjective component was 
confirmed in the evaluation of some of the attributes. 

(Continued)
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This study represents a contribution to the analysis of therapeutic alternatives in prostate cancer in the early stages, in order to understand 
the benefits of oral antiandrogens from a perspective that supports negotiation and payment models between actors, since, to date, no 
analysis of this type has been found in the literature for Colombia. Similarly, there is evidence of the opportunity to carry out this type of 
analysis for other stages of cancer, such as advanced stages for which there are also high-quality trials of these two molecules. It is worth 
mentioning that the outlook of current treatment could change in the short/medium term, with the possible entry of trimodal therapies 
[44, 45] for the hormone-sensitive stage.

Conclusion

Enzalutamide and apalutamide are the latest generation of oral androgen receptor inhibitors, i.e., they do not require additional resources 
for their administration. In general, both technologies have performed similarly in terms of effectiveness, with either technology improving 
the effectiveness of TPA alone. However, when analysed from a wider perspective such as value frameworks, enzalutamide was found to 
represent higher net economic benefits than apalutamide for the two stages analysed in Colombia.

Appendices and supplementary information

The appendices and supplementary information are on FigShare at the following link:

https://doi.org/10.6084/m9.figshare.24221227.v1

Ethical considerations

The principles of the Declaration of Helsinki and Resolution 8430 of Colombia [46] were taken into account for the conduct of the research, 
according to which the study involves risk-free research. 

Author contributions

Research contribution: Study concept and design, article writing and final approval.

Conflicts of interest

Sandra Amaya is the Oncology Medical Manager at Astellas Farma Colombia. The remaining authors declare no conflicts of interest. 

Financial disclosure

Sandra Amaya is the oncology medical manager at Astellas Farma Colombia. The remaining authors declare that they have no competing 
financial interests or known personal relationships that might have influenced the work reported in this paper.

Funding statement

We declare that this study was funded by Astellas Pharma; however, the literature search, study development, and interpretation of results 
were conducted independently and objectively by the authors.

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1614
https://doi.org/10.6084/m9.figshare.24221227.v1


Re
vi

ew

ecancer 2023, 17:1614; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1614 11

References

 1. Institute for Health Metrics and Evaluation (IHME) (2020) GBD Compare Data Visualization (Seattle: IHME, University of Washington) 
[http://vizhub.healthdata.org/gbd-compare] Date accessed: 22/05/22 

 2. Acuña L, Sánchez P, and Uribe D, et al (2015) Situación del cáncer de la población atendida en el SGSSS en Colombia 2015 [Internet] 
(Bogotá: Cuenta de Alto Costo) 336 p [https://cuentadealtocosto.org/site/images/SituacióndelCancerenColombia2015.pdf] 

 3. Wild CP, Weiderpass E, and Stewart BW (2020) World Cancer Report: Cancer Research for Cancer Prevention [Internet] (Lyon: International 
Agency for Research on Cancer) [http://publications.iarc.fr/586] 

 4. Valbuena A, Daza M, and Ramírez P, et al (2020) Magnitud, Tendencia y Acceso a los Servicios como resultado de las Intervenciones en 
las Enfermedades de Alto Costo 2020 [Internet] (Bogotá: Cuenta de Alto Costo) [https://cuentadealtocosto.org/site/wpcontent/
uploads/2021/03/CAC.Co_2021_07_14_Libro_MagnitudyTendencia_Asamblea_2021_v8.pdf] 

 5. Mottet N, Bellmunt J, and Bolla M, et al (2017) EAU-ESTRO-SIOG guidelines on prostate cancer. Part 1: screening, diagnosis, and local 
treatment with curative intent Eur Urol 71(4) 618–629 https://doi.org/10.1016/j.eururo.2016.08.003

 6. Ng K, Smith S, and Shamash J (2020) Metastatic hormone-sensitive prostate cancer (mHSPC): advances and treatment strategies in the 
first-line setting Oncol Ther [Internet] 8(2) 209–230  https://doi.org/10.1007/s40487-020-00119-z PMID: 32700045 PMCID: 7683690

 7. Leith A, Ribbands A, and Kim J, et al (2022) Impact of next-generation hormonal agents on treatment patterns among patients with 
metastatic hormone-sensitive prostate cancer: a real-world study from the United States, five European countries and Japan BMC Urol 
[Internet] 22(1) 33  https://doi.org/10.1186/s12894-022-00979-9 PMID: 35277153 PMCID: 8915525

 8. Park SJ, Yoder B, and Li T (2022) Comparison of second-generation antiandrogens for the treatment of prostate cancer J Hematol Oncol 
Pharm 12(2) 92–98

 9. Sathianathen NJ, Koschel S, and Thangasamy IA, et al (2020) Indirect comparisons of efficacy between combination approaches in 
metastatic hormone-sensitive prostate cancer: a systematic review and network meta-analysis Eur Urol 77(3) 365–372   https://doi.
org/10.1016/j.eururo.2019.09.004

 10. Mori K, Mostafaei H, and Pradere B, et al (2020) Apalutamide, enzalutamide, and darolutamide for non-metastatic castration-resistant 
prostate cancer: a systematic review and network meta-analysis Int J Clin Oncol [Internet] 25(11) 1892–1900  https://doi.org/10.1007/
s10147-020-01777-9 PMID: 32924096 PMCID: 7572325

 11. Chen J, Ni Y, and Sun G, et al (2020) Comparison of current systemic combination therapies for metastatic hormone-sensitive prostate 
cancer and selection of candidates for optimal treatment: a systematic review and Bayesian network meta-analysis Front Oncol 10 
519388   https://doi.org/10.3389/fonc.2020.519388 PMID: 33072564 PMCID: 7531177

 12. Porter ME and Teisberg EO (2006) Redefining Health Care: Creating Value-Based Competition on Results (Boston: Harvard Business School 
Press) 

 13. Porter ME and Lee TH (2015) Why strategy matters now N Engl J Med [Internet] 372(18) 1681–1684  https://doi.org/10.1056/
NEJMp1502419 PMID: 25923546

 14. World Economic Forum (2019) Value in Healthcare: Accelerating the Pace of Health System Transformation-Insight Report (Switzerland: 
World Economic Forum) [https://www3.weforum.org/docs/WEF_Value_in_Healthcare_report_2018.pdf] 

 15. Zhang M, Bao Y, and Lang Y, et al (2022) What is value in health and healthcare? A systematic literature review of value assessment 
frameworks Value Health [Internet] 25(2) 302–317  https://doi.org/10.1016/j.jval.2021.07.005 PMID: 35094803

16. Porter ME (2010) What is value in health care? N Engl J Med [Internet] 363(26) 2477–2481  https://doi.org/10.1056/NEJMp1011024 
PMID: 21142528

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1614
http://vizhub.healthdata.org/gbd-compare
https://cuentadealtocosto.org/site/images/SituaciÛndelCancerenColombia2015.pdf
http://publications.iarc.fr/586
https://cuentadealtocosto.org/site/wpcontent/uploads/2021/03/CAC.Co_2021_07_14_Libro_MagnitudyTendencia_Asamblea_2021_v8.pdf
https://cuentadealtocosto.org/site/wpcontent/uploads/2021/03/CAC.Co_2021_07_14_Libro_MagnitudyTendencia_Asamblea_2021_v8.pdf
https://doi.org/10.1016/j.eururo.2016.08.003
https://doi.org/10.1007/s40487-020-00119-z
http://www.ncbi.nlm.nih.gov/pubmed/32700045
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7683690
https://doi.org/10.1186/s12894-022-00979-9
http://www.ncbi.nlm.nih.gov/pubmed/35277153
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8915525
https://doi.org/10.1016/j.eururo.2019.09.004
https://doi.org/10.1016/j.eururo.2019.09.004
https://doi.org/10.1007/s10147-020-01777-9
https://doi.org/10.1007/s10147-020-01777-9
http://www.ncbi.nlm.nih.gov/pubmed/32924096
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7572325
https://doi.org/10.3389/fonc.2020.519388
http://www.ncbi.nlm.nih.gov/pubmed/33072564
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7531177
https://doi.org/10.1056/NEJMp1502419
https://doi.org/10.1056/NEJMp1502419
http://www.ncbi.nlm.nih.gov/pubmed/25923546
https://www3.weforum.org/docs/WEF_Value_in_Healthcare_report_2018.pdf
https://doi.org/10.1016/j.jval.2021.07.005
http://www.ncbi.nlm.nih.gov/pubmed/35094803
https://doi.org/10.1056/NEJMp1011024
http://www.ncbi.nlm.nih.gov/pubmed/21142528


Re
vi

ew

ecancer 2023, 17:1614; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1614 12

17. Institute for Clinical and Economic Review (2020) Value assessment framework 2020-2023 [https://icer.org/our-approach/methods-
process/value-assessment-framework/] 

18. Schnipper LE, Davidson NE, and Wollins DS, et al (2016) Updating the American Society of Clinical Oncology value framework: revisions 
and reflections in response to comments received J Clin Oncol [Internet] 34(24) 2925–2934  https://doi.org/10.1200/JCO.2016.68.2518 
PMID: 27247218

19. Cherny NI, Sullivan R, and Dafni U, et al (2015) A standardised, generic, validated approach to stratify the magnitude of clinical benefit 
that can be anticipated from anti-cancer therapies: the European Society for Medical Oncology Magnitude of Clinical Benefit Scale 
(ESMO-MCBS) Ann Oncol [Internet] 26(8) 1547–1573  https://doi.org/10.1093/annonc/mdv249 PMID: 26026162

20. Slomiany M, Madhavan P, and Kuehn M, et al (2017) Value frameworks in oncology: comparative analysis and implications to the 
pharmaceutical industry Am Health Drug Benefits 10(5) 253–260 PMID: 28975009 PMCID: PMC5620505  PMID: 28975009 PMCID: 
5620505

21. Schnipper LE, Davidson NE, and Wollins DS, et al (2015) American Society of Clinical Oncology statement: a conceptual framework 
to assess the value of cancer treatment options J Clin Oncol [Internet] 33(23) 2563–2577  https://doi.org/10.1200/JCO.2015.61.6706 
PMID: 26101248 PMCID: 5015427

22. Bentley TGK, Cohen JT, and Elkin EB, et al (2017) Measuring the value of new drugs: validity and reliability of 4 value assessment frame-
works in the oncology setting J Manag Care Spec Pharm [Internet] 23(6-a Suppl) S34–S48  PMID: 28535104

23. American Society of Clinical Oncology (2020) Value Framework Net Health Benefit Worksheet: Advanced Disease Setting [Internet] [https://
old-prod.asco.org/sites/new-www.asco.org/files/content-files/practice-and-guidelines/documents/2020-NHB-advanced-disease-set-
ting-worksheet.pdf] 

24. Ministerio de Salud y Protección   Social   de   Colombia (2022) Comisión Nacional de Precios de Medicamentos y Dispositivos Médicos. 
Circular Número 013 DE 2022. Por la cual se establece el listado de los medicamentos sujetos al régimen de control directo de precios, se fija 
el precio máximo de venta y el precio por unidad de regulación de Medicamentos Vitales No Disponibles. Normativa Circulares, (Jul 25, 2022) 
[https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/DIJ/cnpmdm-circular-13-de-2022.pdf]

25. Grummet J and Eggener S (2022) Re: NCCN prostate cancer guidelines version 1.2022 – September 10, 2021 Eur Urol 81(2) 218 Epub 
2021 Dec 9  https://doi.org/10.1016/j.eururo.2021.11.025

26. Tombal B, Saad F, and Penson D, et al (2019) Patient-reported outcomes following enzalutamide or placebo in men with non-meta-
static, castration-resistant prostate cancer (PROSPER): a multicentre, randomised, double-blind, phase 3 trial Lancet Oncol [Internet] 
20(4) 556–569  https://doi.org/10.1016/S1470-2045(18)30898-2 PMID: 30770294

27. Saad F, Cella D, and Basch E, et al (2018) Effect of apalutamide on health-related quality of life in patients with non-metastatic castra-
tion-resistant prostate cancer: an analysis of the SPARTAN randomised, placebo-controlled, phase 3 trial Lancet Oncol [Internet] 19(10) 
1404–1416  https://doi.org/10.1016/S1470-2045(18)30456-X PMID: 30213449

28. Hussain M, Fizazi K, and Saad F, et al (2018) Enzalutamide in men with nonmetastatic, castration-resistant prostate cancer N Engl J Med 
[Internet] 378(26) 2465–2474  https://doi.org/10.1056/NEJMoa1800536 PMID: 29949494 PMCID: 8288034

29. Sternberg CN, Fizazi K, and Saad F, et al (2020) Enzalutamide and survival in nonmetastatic, castration-resistant prostate cancer N Engl 
J Med [Internet] 382(23) 2197–2206  https://doi.org/10.1056/NEJMoa2003892 PMID: 32469184

30. Smith MR, Saad F, and Chowdhury S, et al (2018) Apalutamide treatment and metastasis-free survival in prostate cancer N Engl J Med 
[Internet] 378(15) 1408–1418  https://doi.org/10.1056/NEJMoa1715546 PMID: 29420164

31. Smith MR, Saad F, and Chowdhury S, et al (2021) Apalutamide and overall survival in prostate cancer Eur Urol 79(1) 150–158 Epub 2020 
Sep 6  https://doi.org/10.1016/j.eururo.2020.08.011

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1614
https://icer.org/our-approach/methods-process/value-assessment-framework/
https://icer.org/our-approach/methods-process/value-assessment-framework/
https://doi.org/10.1200/JCO.2016.68.2518
http://www.ncbi.nlm.nih.gov/pubmed/27247218
https://doi.org/10.1093/annonc/mdv249
http://www.ncbi.nlm.nih.gov/pubmed/26026162
http://www.ncbi.nlm.nih.gov/pubmed/28975009
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5620505
https://doi.org/10.1200/JCO.2015.61.6706
http://www.ncbi.nlm.nih.gov/pubmed/26101248
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5015427
http://www.ncbi.nlm.nih.gov/pubmed/28535104
https://old-prod.asco.org/sites/new-www.asco.org/files/content-files/practice-and-guidelines/documents/2020-NHB-advanced-disease-setting-worksheet.pdf
https://old-prod.asco.org/sites/new-www.asco.org/files/content-files/practice-and-guidelines/documents/2020-NHB-advanced-disease-setting-worksheet.pdf
https://old-prod.asco.org/sites/new-www.asco.org/files/content-files/practice-and-guidelines/documents/2020-NHB-advanced-disease-setting-worksheet.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/DIJ/cnpmdm-circular-13-de-2022.pdf
https://doi.org/10.1016/j.eururo.2021.11.025
https://doi.org/10.1016/S1470-2045(18)30898-2
http://www.ncbi.nlm.nih.gov/pubmed/30770294
https://doi.org/10.1016/S1470-2045(18)30456-X
http://www.ncbi.nlm.nih.gov/pubmed/30213449
https://doi.org/10.1056/NEJMoa1800536
http://www.ncbi.nlm.nih.gov/pubmed/29949494
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8288034
https://doi.org/10.1056/NEJMoa2003892
http://www.ncbi.nlm.nih.gov/pubmed/32469184
https://doi.org/10.1056/NEJMoa1715546
http://www.ncbi.nlm.nih.gov/pubmed/29420164
https://doi.org/10.1016/j.eururo.2020.08.011


Re
vi

ew

ecancer 2023, 17:1614; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1614 13

32. Armstrong AJ, Szmulewitz RZ, and Petrylak DP, et al (2019) ARCHES: a randomized, phase III study of androgen deprivation therapy 
with enzalutamide or placebo in men with metastatic hormone-sensitive prostate cancer J Clin Oncol [Internet] 37(32) 2974–2986  
https://doi.org/10.1200/JCO.19.00799 PMID: 31329516 PMCID: 6839905

33. Armstrong AJ, Iguchi T, and Azad AA, et al (2021) LBA25 final overall survival (OS) analysis from ARCHES: a phase III, randomized, 
double-blind, placebo (PBO)-controlled study of enzalutamide (ENZA) + androgen deprivation therapy (ADT) in men with metastatic 
hormone-sensitive prostate cancer (mHSPC) Ann Oncol [Internet] 32 S1300–S1301  https://doi.org/10.1016/j.annonc.2021.08.2101

34. Stenzl A, Dunshee C, and De Giorgi U, et al (2020) Effect of enzalutamide plus androgen deprivation therapy on health-related qual-
ity of life in patients with metastatic hormone-sensitive prostate cancer: an analysis of the ARCHES randomised, placebo-controlled, 
phase 3 study Eur Urol 78(4) 603–614 Epub 2020 Apr 23  https://doi.org/10.1016/j.eururo.2020.03.019 PMID: 32336645

35. Chi KN, Agarwal N, and Bjartell A, et al (2019) Apalutamide for metastatic, castration-sensitive prostate cancer N Engl J Med [Internet] 
381(1) 13–24  https://doi.org/10.1056/NEJMoa1903307 PMID: 31150574

36. Chi KN, Chowdhury S, and Bjartell A, et al (2021) Apalutamide in patients with metastatic castration-sensitive prostate cancer: 
final survival analysis of the randomized, double-blind, phase III TITAN study J Clin Oncol [Internet] 39(20) 2294–2303  https://doi.
org/10.1200/JCO.20.03488 PMID: 33914595

37. Agarwal N, McQuarrie K, and Bjartell A, et al (2019) Health-related quality of life after apalutamide treatment in patients with meta-
static castration-sensitive prostate cancer (TITAN): a randomised, placebo-controlled, phase 3 study Lancet Oncol [Internet] 20(11) 
1518–1530 https://doi.org/10.1016/S1470-2045(19)30620-5 PMID: 31578173

38. Neeraj A, Kelly M, and Anders B, et al (2021) Apalutamide plus androgen deprivation therapy for metastatic castration-sensitive 
prostate cancer: analysis of pain and fatigue in the phase 3 TITAN study J Urol [Internet] 206(4) 914–923  https://doi.org/10.1097/
JU.0000000000001841

39. Uyl-de Groot CA and Löwenberg B (2018) Sustainability and affordability of cancer drugs: a novel pricing model Nat Rev Clin Oncol 
[Internet] 15(7) 405–406  https://doi.org/10.1038/s41571-018-0027-x PMID: 29735987

40. Shah-Manek B, Galanto JS, and Nguyen H, et al (2017) Value frameworks for the patient-provider interaction: a comparison of the 
ASCO value framework versus NCCN evidence blocks in determining value in oncology J Manag Care Spec Pharm [Internet] 23(6-a 
Suppl) S13–S20  PMID: 28535103 PMCID: 10408426

41. Wong SE, Everest L, and Jiang DM, et al (2020) Application of the ASCO value framework and ESMO magnitude of clinical benefit scale 
to assess the value of abiraterone and enzalutamide in advanced prostate cancer JCO Oncol Pract [Internet] 16(2) e201  https://doi.
org/10.1200/JOP.19.00421 PMID: 32045549

42. Davis ID, Martin AJ, and Stockler MR, et al (2019) Enzalutamide with standard first-line therapy in metastatic prostate cancer N Engl J 
Med [Internet] 381(2) 121–131  https://doi.org/10.1056/NEJMoa1903835 PMID: 31157964

43. Cherny NI, de Vries EGE, and Dafni U, et al (2018) Comparative assessment of clinical benefit using the ESMO-magnitude of clinical 
benefit scale version 1.1 and the ASCO value framework net health benefit score J Clin Oncol [Internet] 37(4) 336–349  https://doi.
org/10.1200/JCO.18.00729

44. Smith MR, Hussain M, and Saad F, et al (2022) Darolutamide and survival in metastatic, hormone-sensitive prostate cancer N Engl J Med 
[Internet] 386(12) 1132–1142  https://doi.org/10.1056/NEJMoa2119115 PMID: 35179323 PMCID: 9844551

45. Fizazi K, Foulon S, and Carles J, et al (2022) Abiraterone plus prednisone added to androgen deprivation therapy and docetaxel in de 
novo metastatic castration-sensitive prostate cancer (PEACE-1): a multicentre, open-label, randomised, phase 3 study with a 2 × 2 
factorial design Lancet [Internet] 399(10336) 1695–1707  https://doi.org/10.1016/S0140-6736(22)00367-1 PMID: 35405085

46. Ministerio de Salud y Protección Social de Colombia (1993) Resolución Número 8430 de  1993 [https://www.minsalud.gov.co/sites/rid/
Lists/BibliotecaDigital/RIDE/DE/DIJ/RESOLUCION-8430-DE-1993.pdf]

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1614
https://doi.org/10.1200/JCO.19.00799
http://www.ncbi.nlm.nih.gov/pubmed/31329516
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6839905
https://doi.org/10.1016/j.annonc.2021.08.2101
https://doi.org/10.1016/j.eururo.2020.03.019
http://www.ncbi.nlm.nih.gov/pubmed/32336645
https://doi.org/10.1056/NEJMoa1903307
http://www.ncbi.nlm.nih.gov/pubmed/31150574
https://doi.org/10.1200/JCO.20.03488
https://doi.org/10.1200/JCO.20.03488
http://www.ncbi.nlm.nih.gov/pubmed/33914595
https://doi.org/10.1016/S1470-2045(19)30620-5
http://www.ncbi.nlm.nih.gov/pubmed/31578173
https://doi.org/10.1097/JU.0000000000001841
https://doi.org/10.1097/JU.0000000000001841
https://doi.org/10.1038/s41571-018-0027-x
http://www.ncbi.nlm.nih.gov/pubmed/29735987
http://www.ncbi.nlm.nih.gov/pubmed/28535103
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10408426
https://doi.org/10.1200/JOP.19.00421
https://doi.org/10.1200/JOP.19.00421
http://www.ncbi.nlm.nih.gov/pubmed/32045549
https://doi.org/10.1056/NEJMoa1903835
http://www.ncbi.nlm.nih.gov/pubmed/31157964
https://doi.org/10.1200/JCO.18.00729
https://doi.org/10.1200/JCO.18.00729
https://doi.org/10.1056/NEJMoa2119115
http://www.ncbi.nlm.nih.gov/pubmed/35179323
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9844551
https://doi.org/10.1016/S0140-6736(22)00367-1
http://www.ncbi.nlm.nih.gov/pubmed/35405085
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/DIJ/RESOLUCION-8430-DE-1993.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/DIJ/RESOLUCION-8430-DE-1993.pdf

