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13 were outside: 5 lung adenocarcinomas (4 in never smokers
and 1 in a light smoker), 2 leukemias, 1 choriocarcinoma, 1 re-
nal carcinoma, 1 bifocal colon cancer, 1 myeloma, 1 pancre-
atic, and 1 bladder cancer. In addition, 3 relapses of a previ-
ous cancer (sarcoma, adrenal cortical carcinoma, breast cancer)
were uncovered. The occurrence of a new primary cancer was
not associated with personal cancer history (8 without can-
cer history, 12 with cancer history; P = .22, Fisher exact test).

Discussion | As expected, brain tumors (4 of 23 [17%]) were
frequent, as were breast cancers (4 of 23 [17%]), reflecting
the predominance of females among recruited participants.
Otherwise, only 2 new sarcomas were detected (9%),
whereas these tumors are depicted as one of the most fre-
quent LFS-related cancers.3,4 Thirteen of 23 cancers (57%)
were outside the usual LFS core spectrum, with the most
frequent being lung adenocarcinomas (5 of 23 [22%]). The
proportion and diversity of off–core LFS spectrum cancers
detected in TP53 mutation carriers as reported by others5,6

give growing evidence of a broader LFS spectrum, in agree-
ment with the permissive role of TP53 mutations.2 Our
observations seem to support recent moves toward broader
cancer screening in TP53 mutation carriers.6 Data collection
in the LIFSCREEN study is still ongoing. Our final analysis
will help to determine the benefits and drawbacks (mostly
related to false-positive test results) of whole-body MRI in
TP53 mutation carrier surveillance. Studies focused on TP53
mutation penetrance, using methods limiting selection bias,
are required to refine cancer risks to improve TP53 mutation
carrier management.
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COMMENT & RESPONSE

Overestimating the Benefit of Cancer Drugs
To the Editor Salas-Vega et al1 report that new cancer drugs ap-
proved between 2003 and 2013 improved overall survival (OS)
by a mean of 3.43 months. This magnitude is greater than the

Table. Participant Characteristics

Characteristic No. (%)
Age at inclusion, y

5-17 19 (18)

>17 88 (82)

Sex

Male 29 (27)

Female 78 (73)

Personal history of cancer

Yes 51 (48)

No 56 (52)
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median of 2.1 months reported by Fojo et al2 for drugs ap-
proved between 2002 and 2014 for solid tumors. Several
observations may explain the difference.

First, Salas-Vega et al1 include benefits estimated by mod-
eling. Modeled benefits are used for 5 of 6 renal cancer drugs
(axitinib, sorafenib, everolimus, pazopanib, and sunitinib) and
sunitinib in gastrointestinal stromal tumors. In these cases, ran-
domized clinical trials (RCT) failed to show benefit, but mod-
eling adjusted for crossover or postprotocol therapies postu-
lates gains. The mean OS gain that the authors report of 6.27
months in renal cancer (using data for 6 drugs) decreases to
1.2 months (for 3 drugs) if modeled data are excluded. For gas-
trointestinal stromal tumors, the authors postulate a mean OS
gain of 7.8 months, which exceeds the overall average. In con-
trast, Fojo and colleagues2 used only data derived from RCTs.

Second,Salas-Vegaetal1 usedebatabledata.Forbevacizumab
in colon cancer, the authors report a gain of 3.9 months based on
an RCT with a chemotherapy backbone of concurrent irinotecan,
leucovorin, and fluorouracil.3 This backbone is seldom used, and
an RCT using the popular leucovorin, fluorouracil, and oxalipl-
atin backbone failed to improve OS.4 For ipilimumab, the authors
note a median OS gain of 5.7 months, but data with longer follow-
up showed that the gain was merely 2.1 months.5

Third, Salas-Vega et al1 combine the benefit of drugs devel-
oped sequentially, but then only divide by 1 (not 2). For in-
stance, if drug B improved OS 1 month over A, and drug C im-
proved OS 2 months over B, Salas-Vega include this as 1 data point
of 3 months in the overall average, rather than as 2 data points
with an average of 1.5 months.

Correcting for these 3 concerns, the mean benefit
decreases to 1.51 months.

Finally, survival gains from modeling here are larger (mean
of modeled gains = 5.33 months) than measured gains. Mod-
eled survival estimates are uncertain, with different models
yielding different estimates. The acceptance of modeled data
by national health technology assessment groups may create
a perverse incentive by the industry to avoid clinical trials that
directly assess OS. Further work is needed to assess the ap-
propriateness and external validity of modeled survival, and
similar projects should refrain from adding or modeling gains.
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In Reply For reference, we consider all initial, anticancer drug au-
thorizations, and report mean treatment effects. Fojo et al1 con-
sider initial and extension drug authorizations for only solid tu-
mors, and instead report medians. We present drug overall
survival (OS) benefits individually. Unlike Fojo et al, we then es-
timate the total impact on patient OS between 2003 and 2013.
Where appropriate, OS benefits were combined sequentially to
reflect drug development—we intentionally did not divide by 2.
For example, within this period, lapatinib’s approval was based
on a comparison against capecitabine monotherapy; T-DM1 was
later compared against lapatinib + capecitabine. Drug OS gains
were 0.3 to 2.4 and 5.8 months, respectively. Eligible patients
would have therefore seen an expected OS increase of 6.1 to 8.2
months between 2003 and 2013. Dividing by 2 would redun-
dantly estimate average OS benefits per new drug.

Prasad’s response centers around the inclusion of model-
based OS estimates, a concern that relates to a minority of drugs
in our sample. Due to limitations in space, we focus on that issue.

Prasad has previously cited Howard et al,2 who report a mean
OS benefit of 5.52 months for 58 anticancer drug authoriza-
tions (1995-2013). Like us, Howard et al only consider initial, an-
ticancer drug authorizations. Despite covering a longer period,
survival benefits were balanced across newer and older
medicines,2 and, for its 2003 to 2013 subsample, were consis-
tent with, if not marginally higher than, those reported by us.

Third, Fojo et al1 and Howard et al2 review published ran-
domized clinical trials (RCTs). A check of their data reveals sev-
eral instances where different OS benefits are reported for the
same drug (matched by indication/approval year). In con-
trast, we reviewed appraisals from, and used data accepted by,
3 leading health technology assessment (HTA) agencies. These
agencies may require submission of all relevant information,
published and unpublished,3 including RCTs, and base their
assessments on systematic reviews and expert evaluations of
the evidence. Our approach may therefore be less subject to
interpretation bias, and provide a more representative assess-
ment of the clinical impact from new cancer medicines.

Consider the following example: Prasad states, without
reference, that RCTs failed to demonstrate OS benefits for
sunitinib (gastrointestinal stromal tumors). England’s
National Institute for Health and Care Excellence (NICE)
finds that “[treatment OS] was significantly longer” in
interim analyses of RCT/A6181004.4 The RCT reported the
same.5 The RCT does state that OS benefits could not be
quantified. However, this was because “more than half the
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[sunitinib patients] were still alive at … interim analysis.”5

Fojo et al1 indicate no reported OS benefits. Using what it
considers to be an “appropriate” rank-preserving structural
failure time model to account for crossover, NICE finds a
significant OS gain of 7.8 months; significance was not
affected by model revisions that were based on recommen-
dations from an independent statistician.4 Suggestions of
zero benefit misinterpret the RCT and HTA evaluations.

Yet, Prasad argues against the use of modeling because
“different models yield different estimates.” This is a valid
point, but also precisely why HTA agencies rely on expert sta-
tistical evaluations of trial evidence, and why we prefer to
review their appraisals. Studies should evaluate whether ac-
ceptance of modeled data by HTA agencies incentivizes the
avoidance of trials that measure OS. However, modeling to-
day helps authorities handle issues with RCTs, and the use of
surrogate efficacy end points. Our article also questions how
HTA agencies evaluate clinical benefits, and we agree that fur-
ther work is needed to assess the external validity of mod-
eled OS benefits. However, if only for the reasons described
herein, that hardly justifies dismissing them.
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The Hereditary Paraganglioma-Pheochromocytoma
Syndrome: No Time to Waste
To the Editor We read with interest the recent JAMA Oncology
Clinical Challenge by Santamaria-Barria et al,1 which reviews
the diagnosis, molecular biology, and treatment of meta-
static gastrointestinal stromal tumor (GIST) in a 20-year-old
woman who was 16 weeks pregnant. Educating readers about
these rare and challenging cases is valuable, and we thank the
authors and editorial board for their case selection. However,
we believe that important hereditary risks relevant to this case
should also be highlighted because diagnostic delays could
have catastrophic implications.

The patient has a GIST with a wild-type KIT gene. This is
an uncommon GIST subtype in adults (approximately 10%-
15%) but is more common in pediatric GIST (approxi-
mately 85%) and is associated with tumors deficient in succi-
nate dehydrogenase (SDH), a component of mitochondrial
respiratory chain complex.2 Approximately 12% patients with
wild-type KIT GIST carry a germ-line mutation in an SDH-
family gene (SDHA, -B, -C, -D, -F2, TMEM127, MAX).3 Carriers
are labeled as having hereditary paraganglioma/pheochromo-
cytoma (PGL/PCC) syndrome (HPPS) and may manifest wild-
type KIT GIST, PGL/PCC, pulmonary chondroma, and renal and
thyroid cancers.4 Predominance of PGL vs PCC, PGL/PCC
multiplicity and bilaterality, inheritance, and malignant
potential all vary by gene.

The threat of HPPS poses serious health risks for this patient
and her relatives. Left undiagnosed, PGL/PCC can cause adren-
ergic crisis accompanying physiologic stress. Diagnosis of wild-
type KIT GIST in this young pregnant patient should prompt
urgent referral for a formal genetics evaluation. If an HPPS mu-
tation is identified, evaluation for subclinical PGL/PCC should
ensue via serum and/or urine metanephrine and/or catechol-
amine testing and imaging (eg, full-body magnetic resonance
imaging, possibly iodine 131–labeled metaiodobenzylguanidine
or octreotide scintigraphy or positron-emission tomography).
Imaging may also detect subclinical kidney and thyroid cancers.
Endocrinology support is recommended to manage the risk of
an adrenergic crisis during surgery and/or delivery.4

Biologic relatives, including children older than 10 years,
require immediate genetic evaluation when a familial HPPS
mutation is identified, in the recognition that 3 genes (SDHD,
SDHAF2, MAX) show parent-of-origin effects, presenting with
clinical symptoms only with paternal inheritance.4 Like many
cancer syndromes, disease penetrance in HPPS is variable. In
the Fox Chase Risk Assessment Program, we follow several
SDHB mutation–positive families in which young adults have
developed exceedingly early-onset cancers and other disease
manifestations and yet parent or grandparent carriers remain
healthy (eg, kidney cancer [age 20 years], malignant/
metastatic paraganglioma [19 and 26 years], PGL/PCC-
associated adrenergic crisis and death [20 years, possibly 11
years]). The deadly consequences of undiagnosed HPPS
mutations, especially in young patients and family members,
necessitate efforts to improve recognition and diagnosis of
this syndrome.
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