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Dear Editor,

Increasing excitement for personalised medicine, com-
bined with easier ability to genomically sequence tu-

mours, has spurred research for drugs targeting a

specific genetic biomarker versus targeting a specific

tumour type. Several drugs have been approved recently

for tissue-agnostic indications, based on genetic

biomarker, but this should assume that there is good

benefit across many tumour types with a given genetic

biomarker. We sought to evaluate the response, by
tumour type, for drugs approved for tissue-agnostic

indications.

We searched for trials reporting on oncology tissue-

agnostic drug approved by the US Food and Drug

Administration. Initially, we searched the Food and

Drug Administration labels for trial-related informa-

tion. We also searched publication databases to see if

there were subsequent publications of trials with more
people and/or tumour types, by using the drug name and

study name and/or trial name. For each drug and indi-

cation approval, we abstracted the total number of

participants, the median age and the percentage of
* Corresponding author: Department of Epidemiology and Biosta-

tistics, UCSF Mission Bay Campus | Mission Hall: Global Health &

Clinical Sciences Building | 550 16th St, 2nd Fl, San Francisco, CA

94158.

E-mail address: alyson.haslam@ucsf.edu (A. Haslam).

https://doi.org/10.1016/j.ejca.2023.02.010

0959-8049/ª 2023 Elsevier Ltd. All rights reserved.
participants who were male/female. We also abstracted

the total number of participants and the number of

participants who responded for each tumour type and

calculated the response rate for each tumour type. When

multiple trials were used for a drug’s approval

(e.g. pembrolizumab for microsatellite instability-high

(MSI-H) or mismatch repair deficient (dMMR) solid

tumours), we combined the trial data into a single set of
drug/biomarker data.

We calculated frequencies for trial characteristics and

response by tumour type and genetic biomarker. We

calculated R2 by performing a regression analysis with

response as the dependent variable and biomarker and

tumour type (grouping related tumour types) as separate

independent variables. Data were organised and ana-

lysed with Microsoft Excel and R Statistical Software.
All data were publicly available, and review board

approval was not required.

There were 6 drugs/drug combinations approved for

6 different genetic biomarkers (larotrectinib for tu-

mours with a neurotrophic tyrosine receptor kinase

(NTRK) gene fusion, entrectinib for tumours with a

NTRK gene fusion, pembrolizumab for both tumor

mutational burden-high (TMB-H) and MSI/dMMR
tumours, dostarlimab for dMMR, dabrafenib plus

trametinib for BRAF V600 tumours and selpercatinib

for tumours with rearranged during transfection (RET)

gene fusion). The number of tumour types represented

in each approval was 15 (range: 9e31). The median age

was 57 years. The percentages of participants who were
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Fig. 1. Percent of response for tumour type and genetic biomarker for drugs approved for a tissue agnostic indication. Each point

represents a tumour type. Red line indicates the median response for the different tumour types with the genetic biomarker.
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male or female were 44.3% and 55.7%. The total

number of participants was 1485 in all trials, and the
median number of participants in each trial was 131

(range: 55e561). Colorectal (n Z 257), endometrial

(n Z 202) and thyroid (n Z 188) were the most

commonly represented tumour types in the trials.

For all trials, the overall response rate for all trial

participants was 47.5%. The response rate for each

tumour type or each genetic biomarker ranged between

0 and 100% (Fig. 1). The median response for each ge-
netic biomarker was 64% (NTRK), 50% (dMMR), 50%

(RET), 46% (BRAF V600), 31% (TMB-H) and 25%

(MSI/dMMR).

We found that 8% of the variation in response could

be explained by the genetic biomarker and 14% could be

explained by the tumour type.

We found that the response to approved tissue-

agnostic drugs varied widely by tumour type. Previous
studies evaluating trametinib and dabrafenib in BRAF

V600 mutations have reported differential responses in

clinical trials [1,2], which may be the result of interaction

between multiple tumour pathways [3]. Even though

these differences were known, this drug combination

was approved for any tumour type with a BRAF V600

mutation. The drugs approved for tissue-agnostic in-

dications can be very beneficial in inducing responses in
some tumour types, but their use in other tumour types
might actually be detrimental because of a delay in

receiving other therapies that have known benefit for
that specific tumour type. Given the variation in

response by tissue type, further research is needed to

determine if these drugs are truly tumor agnostic, or if in

fact, tissue type is an important determinant of benefit/

risk balance.
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