
1Cho D, et al. BMJ Open 2022;12:e058350. doi:10.1136/bmjopen-2021-058350

Open access 

Extrapolating evidence for molecularly 
targeted therapies from common to rare 
cancers: a scoping review of 
methodological guidance

Doah Cho    ,1 Saskia Cheyne,1 Sarah J Lord,1,2 John Simes,1 Chee Khoon Lee1,3

To cite: Cho D, Cheyne S, 
Lord SJ, et al.  Extrapolating 
evidence for molecularly 
targeted therapies from common 
to rare cancers: a scoping 
review of methodological 
guidance. BMJ Open 
2022;12:e058350. doi:10.1136/
bmjopen-2021-058350

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2021-058350).

Received 15 October 2021
Accepted 23 June 2022

1NHMRC Clinical Trials Centre, 
Camperdown, New South Wales, 
Australia
2School of Medicine, The 
University of Notre Dame 
Australia, Sydney Campus, 
Darlinghurst, New South Wales, 
Australia
3Cancer Care Centre, St George 
Hospital, Kogarah, New South 
Wales, Australia

Correspondence to
Dr Doah Cho;  
 doah. cho@ sydney. edu. au

Original research

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives Cancer is increasingly classified according 
to biomarkers that drive tumour growth and therapies 
developed to target them. In rare biomarker- defined 
cancers, randomised controlled trials to adequately 
assess targeted therapies may be infeasible. Extrapolating 
existing evidence of targeted therapy from common 
cancers to rare cancers sharing the same biomarker may 
reduce evidence requirements for regulatory approval 
in rare cancers. It is unclear whether guidelines exist 
for extrapolation. We sought to identify methodological 
guidance for extrapolating evidence from targeted 
therapies used for common cancers to rare biomarker- 
defined cancers.
Design Scoping review.
Data sources Websites of health technology assessment 
agencies, regulatory bodies, research groups, scientific 
societies and industry. EBM Reviews—Cochrane 
Methodology Register and Health Technology Assessment, 
Embase and MEDLINE databases (1946 to 11 May 2022).
Eligibility criteria Papers proposing a framework or 
recommendations for extrapolating evidence for rare 
cancers, small populations and biomarker- defined cancers.
Data extraction and synthesis We extracted framework 
details where available and guidance for components of 
extrapolation. We used these components to structure and 
summarise recommendations.
Results We identified 23 papers. One paper provided 
an extrapolation framework but was not cancer specific. 
Extrapolation recommendations addressed six distinct 
components: strategies for grouping cancers as the 
same biomarker- defined disease; analytical validation 
requirements of a biomarker test to use across cancer 
types; strategies to generate control data when a 
randomised concurrent control arm is infeasible; 
sources to inform biomarker clinical utility assessment 
in the absence of prospective clinical evidence; 
requirements for surrogate endpoints chosen for the 
rare cancer; and assessing and augmenting safety data 
in the rare cancer.
Conclusions In the absence of an established framework, 
our recommendations for components of extrapolation can 
be used to guide discussions about interpreting evidence 
to support extrapolation. The review can inform the 
development of an extrapolation framework for biomarker- 
targeted therapies in rare cancers.

INTRODUCTION
Historically, cancer diagnosis has focused on 
managing patients according to the site of 
their primary cancer, such as breast cancer or 
colorectal cancer. Yet, as understanding of the 
molecular alterations driving cancer growth 
progresses, therapeutic developments focus 
on testing novel agents that target these alter-
ations.1–3 This is termed a precision oncology 
approach. Using this approach, patients may 
be grouped together and managed based on 
shared biomarker profiles, as opposed to by 
the location of their primary cancer.

Initial trials of new molecularly targeted 
treatments are typically conducted in one 
tissue type. When these trials demonstrate 
a therapeutic benefit within a biomarker- 
defined subpopulation, the challenge is 
determining whether the biomarker is also 
‘predictive’ of therapeutic benefit (identi-
fies a subpopulation that responds differ-
ently to a particular treatment) in cancers 
of other tissue types that share the same 
biomarker. However, the role of a biomarker 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This review of methodological guidance on extrapo-
lation of evidence was based on a contemporary and 
comprehensive search including websites of regu-
latory bodies, health technology assessment agen-
cies, oncology societies and scientific databases.

 ⇒ Key recommendations of extrapolation components 
have been derived from multidisciplinary fields 
including governmental regulation, health tech-
nology, clinical trials, epidemiology and molecular 
pathology.

 ⇒ Although a wide variety of sources were included, 
the search was limited to publicly available guid-
ance published in English.

 ⇒ Standard terminology for extrapolation of trial evi-
dence in this setting is not well established which 
may limit the sensitivity of the search strategy to 
identify methodological guidance.
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in carcinogenesis, cancer progression and prediction of 
treatment effect may differ between cancer tissue types.4–7 
Patient prognosis regardless of treatment (‘natural 
history’) is also likely to differ between cancer tissue types 
even if they share the same biomarker status.8 9 Thus, 
randomised comparisons of a new therapy versus other 
available therapies in a specific cancer tissue- type cohort 
is the ideal evidence to minimise bias for estimation of 
the relative treatment effect on clinical outcomes and to 
assess cost- effectiveness.10 11

In cancer tissue types of high prevalence where 
biomarker prevalence is also high, referred to herein as 
‘common cancers’, it is feasible to conduct randomised 
controlled trials (RCTs) in biomarker- defined subpop-
ulations within each cancer tissue type. However, in 
cancer tissue types of low prevalence, particularly where 
biomarker prevalence is also low, RCTs within biomarker- 
defined subpopulations may not be feasible or provide 
timely results. A ‘rare cancer’ is formally defined as inci-
dence of the disease less than 6–15 cases per 100 000 
persons per year.12–14 In this paper, we use ‘rare cancer’ 
to mean cancer tissue types where the biomarker- defined 
subpopulation is sufficiently small that RCTs are deemed 
infeasible.

To illustrate, the V600E mutation of the v- Raf murine 
sarcoma viral oncogene homologue B (BRAF) gene is one 
such molecular alteration affecting tumour cell prolif-
eration that is shared across several different primary 
cancers, from common to rarer cancer types.15 In patients 
with BRAF V600E mutated metastatic melanoma, treat-
ment with vemurafenib, a BRAF inhibitor, demonstrated 
improved overall survival (OS) compared with standard 
of care chemotherapy, dacarbazine, in a phase III RCT 
establishing the importance of determining tumour 
BRAF mutation status when determining treatment 
choice.16 17 In this example, melanoma is the common 
cancer expressing the molecular alteration. Beyond mela-
noma, vemurafenib was also tested in a basket trial, where 
patients are treated with the same treatment for different 
cancer tissue types sharing a common biomarker profile. 
In this instance, different cancer types all harbouring a 
BRAF V600 mutation (NCT01524978). Tumour response 
was seen in non- melanoma cancers including non- small 
cell lung cancer (NSCLC) (objective response rate (ORR) 
42%) and Erdheim- Chester disease (ECD) (ORR 43%).7 
In melanoma, prevalence of BRAF V600E mutation is 
approximately 40%–60%.18 Mutation prevalence in ECD 
is comparable (~50%)19; however, ECD is a rare disease 
with approximately 800 reported cases in the literature 
and the exact incidence remains unknown.20 NSCLC is a 
common cancer but BRAF V600E mutation prevalence is 
low (1%–2%).21 To date, randomised evidence to confirm 
vemurafenib activity in ECD and NSCLC is unavailable.

In small populations such as in this scenario, extrap-
olation from similar populations where robust clinical 
trial evidence for therapy exists may help to infer treat-
ment effect and lower thresholds of evidence may be 
accepted for regulatory or reimbursement approval.22 

Extrapolation of treatment evidence from adult to 
paediatric populations has been used in this way23 and 
guidelines exist.24 25 Extrapolation from common to rare 
cancers sharing the same predictive biomarker has also 
been documented without reference to established guide-
lines.26 However, determining the predictive value of a 
biomarker across different cancer types requires careful 
consideration of the appropriateness of extending the 
existing trial evidence beyond specific cancer tissue- type 
cohorts.

The aim of this scoping review is to inform the devel-
opment of guidance on assessing the effectiveness of 
molecular targeted treatments across different cancer 
types defined by the same biomarker—and concom-
itantly the value of the biomarker to predict treat-
ment benefit for a rare cancer, where randomised trial 
evidence is only available for a common cancer type. 
Specifically, we sought to identify guidelines outlining 
approaches for extrapolation of evidence for targeted 
therapies from common to rare cancers sharing the same 
biomarker. The findings were used to develop a frame-
work for extrapolation to assist key stakeholders, such as 
regulatory and reimbursement bodies, researchers and 
clinicians. This work will assist interpretation of existing 
data and make standardised, transparent decisions on 
whether extrapolation from common to rare cancers is 
appropriate.

METHODS
Objectives
1. What methodological guidance frameworks exist for 

extrapolating evidence of relative treatment effect of 
targeted therapies versus standard of care treatment 
from common to rare cancers that share the same bio-
marker profile?

2. Specifically, do they address:
a. When it is appropriate to extrapolate evidence and 

to what extent?
b. What assumptions are made to extrapolate and what 

evidence is required to support these assumptions?
c. What methods can be used to appropriately extrap-

olate evidence?

Eligibility criteria
We included papers proposing a framework outlining 
criteria or methods for extrapolating evidence for 
targeted therapies from common to rare cancers sharing 
the same biomarker profile. As literature specific to this 
context was limited, we extended our review to include 
guidance for using extrapolation in trials assessing 
targeted therapies matched to a biomarker regardless of 
cancer type (‘pan- cancer’ trials), rare cancers or small 
populations. No limit was set for year of publication. We 
excluded papers that only discussed challenges or limita-
tions, rather than providing an explicit framework or 
recommendations. Language was limited to English only.
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Information sources and search strategy
We searched websites of health technology assessment 
(HTA) agencies, regulatory bodies, research groups, 
scientific societies and industry. We also searched 
MEDLINE, Embase, EBM Reviews—Cochrane Method-
ology Register and Health Technology Assessment data-
bases (1946 to 11 May 2022). The full search strategy is 
available in the online supplemental appendices 1 and 
2. Additional papers from reference lists of included 
papers and from discussions with content experts were 
also screened. Two reviewers performed the website and 
database searches and screened papers for eligibility (DC, 
SC). One reviewer extracted and synthesised data from 
the included papers (DC).

Data extraction and synthesis
We extracted details from each paper of relevant frame-
works and recommendations for evidence extrapolation. 
If a comprehensive framework does not exist, we then 
sought to identify, categorise and integrate recommen-
dations relevant for extrapolation in this context into a 
single summary document. To organise this information, 
we defined six key evidence components for extrapola-
tion based on evidence- based medicine principles for 
the evaluation of new tests and treatments27 28 as follows: 
disease definition, analytical validity of the biomarker test, 
control (‘standard of care’) data, biomarker actionability, 
endpoints and safety. In the absence of RCT evidence 
for the rare cancer, each component represents a critical 
assumption for extrapolation. We grouped individual 
recommendations for evidence to support these assump-
tions from each paper under the relevant component. We 

generated tables and figures to summarise the number of 
components addressed by each paper, recommendations 
for each component and potential evidence gaps that 
may limit extrapolation. We used the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses extension 
for Scoping Reviews checklist for reporting.

Patient and public involvement
As this study was a scoping review of published meth-
odological guidance, it was not appropriate to involve 
patients or the public in the design, conduct, reporting 
or dissemination plans of our research.

RESULTS
The database search yielded 1345 citations. A further 
31 papers were retrieved from other sources. Screening 
of titles and abstracts identified 109 papers for full- text 
review of which 23 papers were included for evidence 
synthesis22 29–50 (figure 1, online supplemental appendix 
3).

Characteristics of included papers
The majority of included papers were published by 
academic research groups (n=11, 48%), followed by 
regulatory bodies (n=6, 26%), HTA organisations (n=3, 
13%) and scientific societies (n=3, 13%) (table 1). Publi-
cation year ranged from 2006 to 2021. The main focus 
of these papers were small population trials (n=10), pan- 
cancer trials of biomarker targeted therapies (n=10), 
biomarker actionability (n=10) and analytical validity 
of the biomarker test (n=7) (online supplemental table 

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) flow diagram.

https://dx.doi.org/10.1136/bmjopen-2021-058350
https://dx.doi.org/10.1136/bmjopen-2021-058350
https://dx.doi.org/10.1136/bmjopen-2021-058350
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https://dx.doi.org/10.1136/bmjopen-2021-058350
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1). Only one paper outlined an explicit extrapolation 
framework but was not specific to targeted therapies for 
cancer. Biomarker actionability was the most commonly 
addressed component (n=14) (tables 1 and 2, figure 2).

Extrapolation framework
Our search did not identify any published guidelines or 
framework explicitly outlining a comprehensive approach 
for extrapolating evidence for targeted therapies from 
common to rare cancers sharing the same biomarker. 
However, we identified papers reporting individual recom-
mendations in relevant fields and incorporated these into 
one or more components to develop an extrapolation 
framework for assessing biomarker- targeted therapies 
in rare cancers. One paper by the European Medicines 
Agency (EMA) outlined an extrapolation framework for 
medicines in general and proposed a systematic approach 
for when, to what extent and how extrapolation can be 
applied for new medicines.22 Although this framework 
is not cancer specific, the same extrapolation principles 
can be applied to targeted treatments for biomarker- 
defined cancers. Elements of the EMA framework as well 
as recommendations made by the other papers are organ-
ised under the relevant component and summarised in 
table 2 and discussed below.

Defining the disease
A principal assumption for extrapolation is that there 
is strong biological rationale that both cancers can be 
grouped as the same biomarker- defined disease, charac-
terised by similar response to the targeted therapy being 
assessed. A quantitative assessment of the similarity of 
disease should be made and can be based on clinical, 
preclinical and mechanistic data sources. To define the 
disease, a companion diagnostic assay should be developed 
alongside the therapy that detects and reports all specific 
molecular variants, across cancer types, comprising the 
group expected to respond to the targeted therapy. For 
continuously measured biomarkers, the cut- offs to define 
the ‘biomarker- positive’ group should be determined for 
each cancer type.

Analytical validity of the biomarker test
Critical to defining the biomarker- defined disease is an 
analytically valid test that accurately, reproducibly and 
reliably identifies the biomarker. An assumption for 
extrapolation is that the biomarker test has been analyti-
cally validated against a reference or gold standard before 
the start of the clinical trial in both the common and rare 
cancers. A test with acceptable analytical validity in one 
cancer type may not be assumed to be valid in another 
cancer type. As biomarker prevalence may differ substan-
tially between cancer types, an assessment of the positive 
predictive value (the proportion of biomarker ‘positive’ 
results correctly identifying the disease) and negative 
predictive value (the proportion of biomarker ‘negative’ 
results correctly identifying absence of disease) of the 
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test across the relevant prevalence range for the cancers 
being targeted is recommended.

Control (standard of care) data
An assumption made for extrapolation is that reliable 
control data are available for the biomarker- defined rare 
cancer. To compare the effect of a targeted therapy with 
the effect of non- targeted therapies and differentiate 
treatment effect from the prognosis (natural history) of 
the biomarker- positive cancer subgroup, outcome data 
of biomarker- positive patients treated with non- targeted 
therapy (control arm) are essential. Concurrent standard 
of care data from a well- conducted RCT are the ideal 
source of control data to minimise risk of bias. Such data 
are usually available for common but not rare cancers. 
If randomisation to a concurrent control arm is not 
feasible in the rare cancer group, alternative sources of 
control data will be required. Natural history data from 
the biomarker- defined subpopulation of the rare cancer 
can be used as a historical control. Data sources include 
clinically and genetically annotated cohorts of patients 
with rare cancers from registries, basket trials and real- 
world evidence (RWE). Concurrent prospective registry 
controls have the advantage of mitigating bias from 
outcome differences as a result of stage migration and 
improved supportive treatment or available therapies 
over time.

Biomarker actionability
The actionability of a biomarker is measured by the ability 
of decisions based on the biomarker to improve health 
outcomes. For a predictive biomarker, this depends on 
how well it predicts treatment effect (clinical validity of a 
biomarker). Assessment of both biomarker- positive and 

biomarker- negative groups receiving targeted therapy 
versus non- targeted therapy is required to differen-
tiate between the prognostic value of the biomarker to 
predict survival (assessed by comparing clinical outcomes 
for the biomarker- positive vs negative groups receiving 
non- targeted therapy) and the predictive value of the 
biomarker to predict treatment effect (assessed by 
comparing the relative treatment effect of targeted vs non- 
targeted therapy for the biomarker- positive vs negative 
groups).51 Prospective clinical trial evidence is essential to 
establish biomarker actionability in the common cancer 
and if trial evidence is also available in the rare cancer, 
extrapolation of evidence is not required. However, if this 
is not available in the rare cancer and extrapolation is 
used, a key assumption is that the biomarker is similarly 
actionable in the rare cancer.

Even if biomarker actionability is established in one 
cancer type, actionability may or may not extrapolate 
to another cancer type as molecular pathways driving 
cancer progression and/or resistance mechanisms can 
differ between cancer types despite having the same 
biomarker. Frameworks classifying biomarkers or molec-
ular alterations into tiers, according to actionability, can 
inform this assessment in each cancer type. These frame-
works are based on the strength of evidence supporting 
biomarker actionability. Sources supporting tier classifi-
cation in decreasing order of level of evidence include 
clinical practice guidelines, prospective clinical evidence, 
retrospective clinical evidence, observational evidence, 
RWE from large- scale cancer mutation databases and 
registry data. High tier associations in one cancer type 
may be downgraded in another cancer type if the level 
of evidence in the latter is lower. If prospective clinical 

Figure 2 Extrapolation components, assumptions and supportive evidence. This figure depicts extrapolation of evidence from 
a common cancer to a rare cancer sharing the same biomarker profile. Assumptions made for extrapolation and the potential 
gaps in evidence supporting these assumptions for each component are summarised.
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evidence is unavailable in the rare cancer, lower levels 
of evidence generated in the rare cancer tissue type are 
accepted to inform functional relevance and actionability 
of the biomarker, including preclinical evidence, biolog-
ical rationale, systems biology and in silico evidence. 
Where regulatory decisions have been based on limited 
evidence supporting actionability in the rare cancer, 
postapproval studies should be used to confirm treatment 
benefit.

Clinical trial endpoints
Endpoints used for extrapolation are assumed to be appli-
cable to both common and rare cancers. Progression- free 
survival (PFS) and OS are often used in common cancer 
trials to measure clinically relevant treatment outcomes, 
but PFS and OS data may not be available in rare cancers. 
In this scenario, other surrogate endpoints that are more 
sensitive or able to be measured earlier may be used to 
extrapolate treatment effect from the common cancer to 
the rare cancer. Extrapolation is accepted when treatment 
effects in both cancers, based on surrogate endpoints, are 
homogeneous. The surrogate endpoint chosen should 
reasonably be likely to predict clinical benefit. When 
the surrogate used is the rate of tumour shrinkage, 
assessment should be standardised, and the duration of 
response, which is more clinically relevant than tumour 
shrinkage rate alone, should also be analysed. Treatment 
results based on surrogate endpoints need confirmation 
of clinical benefit in postapproval studies.

Safety
Risk- benefit assessment of therapies requires data on 
both safety and effectiveness. However, decisions for 
extrapolating evidence for either safety or effectiveness 
are usually made independently. Clinical studies accept-
able for extrapolating treatment effectiveness may not be 
applicable for extrapolating safety due to differences in 
endpoints chosen and study power requirements for rare 
adverse events. An assumption made for extrapolating 
safety data is that the safety profile of targeted therapy is 
the same in both the common and rare cancers. However, 
the safety profile of the same therapy may differ when 
used in different cancer tissue types.

The safety profile of therapies is generally informed by 
randomised concurrently controlled studies and supple-
mented by phase IV and RWE capturing use in broader 
populations compared with the highly selected popula-
tions recruited to phase III RCTs. While safety informa-
tion is available in the common cancer it may be limited 
in the rare cancer. In this scenario, sources to augment 
safety data include natural history studies, auxiliary safety 
cohorts, expanded access programme and postmarketing 
studies. In the rare cancer, postmarketing safety studies 
or risk mitigation measures beyond labelling and routine 
pharmacovigilance are recommended.

In addition to the risks associated with treatment 
adverse events, risks associated with misclassification from 
the biomarker test and subsequent incorrect treatment 

recommendations should also be considered when 
assessing safety.

DISCUSSION
This scoping review identified 23 guidance papers 
published by research groups, regulatory bodies, HTA 
organisations and scientific societies of which only one 
paper presented an explicit extrapolation framework for 
medicines. Principles from this framework may be applied 
to our setting but there was no framework for extrapo-
lation to generate evidence specifically for biomarker- 
targeted therapies in rare cancers. Each of the other 22 
papers made recommendations for one or more compo-
nents of extrapolation.

With rapid advances in molecular profiling tech-
nologies, cancers are increasingly partitioned into 
smaller subgroups according to potentially actionable 
biomarkers.52 With dwindling sample sizes available for 
recruitment to trials, the traditional trial design paradigm 
is becoming unfeasible for novel therapies targeted to 
these biomarker- defined rare cancers. Informally, extrap-
olation of evidence is already being used for assessing 
targeted therapies in biomarker- defined rare cancers for 
regulatory approval.26 Our findings of similar recommen-
dations for individual components of extrapolation from 
different groups indicate broad consensus. However, these 
recommendations are not yet integrated into a compre-
hensive framework for judging whether extrapolation 
should be used and how. Additionally, no paper outlined 
trial design strategies for generating new evidence in 
rare cancers in the context of using prior evidence from 
common cancers sharing the same biomarker. Overall, 
statistical recommendations for extrapolation were 
limited though four papers raised the potential for incor-
porating adaptive designs including Bayesian approaches 
using prior information from the common cancer.22 42 48 50

Strengths and limitations
There is an immediate and growing need to explore 
novel methods to assess evidence for biomarker- defined 
rare cancers when RCTs are unfeasible. This is the first 
scoping review aiming to identify if and to what extent 
guidance exists on extrapolation to address this need. 
A key finding is there is no extrapolation framework 
specific for rare biomarker- defined cancers. This review 
is timely to summarise in a single document recommen-
dations of commonly accepted components of extrapo-
lation relevant to biomarker- targeted therapies for rare 
cancers to guide discussions and stimulate debate about 
best methods for addressing each.

There are potential limitations to our work. First, given 
we were unable to identify any papers that fit our a priori 
research question, it became necessary to take a prag-
matic approach and broaden the eligibility criteria to 
include papers that addressed one or more components 
of extrapolation that would be useful to inform such a 
framework. Second, we relied on published or publicly 



15Cho D, et al. BMJ Open 2022;12:e058350. doi:10.1136/bmjopen-2021-058350

Open access

available guidance and may have missed unpublished 
documents. Third, we limited our search to documents 
in English due to practical restraints and may have missed 
extrapolation guidance published in other languages. 
Fourth, standard terminology for extrapolation of trial 
evidence in this setting is not well established which may 
limit the sensitivity of the search strategy to identify meth-
odological guidance.

Application and future directions
This summary document has systematically identified 
distinct components for extrapolation, namely disease 
definition, analytical validity of the biomarker test, control 
(‘standard of care’) data, biomarker actionability, clinical 
trial endpoints and safety. This framework is specific for 
our setting of extrapolating data from common to rare 
cancers sharing the same biomarker treated with targeted 
therapy, and is not designed for other cancer and non- 
cancer settings.

This work is valuable to guide discussions between key 
stakeholders in drug development, regulatory approval 
and reimbursement when extrapolated evidence from 
other cancers is being used to interpret evidence for 
targeted therapies in rare cancers. This work is also rele-
vant for clinical trialists designing future studies in rare 
cancers where extrapolated data from common cancers 
are used to justify the trial design. It can also inform 
trialists designing studies in common cancers so that 
data generated would be useful and easily applicable 
for extrapolation in the future. The work is also rele-
vant for clinicians as it outlines important considerations 
when using extrapolated evidence from common to rare 
cancers to make targeted treatment recommendations 
for their patients.

Ongoing work will articulate criteria for assessing the 
level of uncertainty to promote standardised decision- 
making for clinical and regulatory decisions and facili-
tate transparent discussion between key stakeholders in 
the development and evaluation of molecular targeted 
therapies.
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