
To the editor:

How should we assess the value of innovative drugs in oncology? Lessons from
cost-effectiveness analyses

Introduction

Although the high price of cancer drugs and their marginal benefits
(often only weeks to months) have been increasingly criticized, cost-
effectiveness analyses (CEAs) often reach favorable conclusions
regarding these agents. Recently, Saret and colleagues, using data
from the Tufts CEA Registry (www.cearegistry.org),1 systemat-
ically reviewed published CEAs of hematologic cancer drugs and
found that most CEA ratios fell below $50,000 (73%) or $100,000
(86%), 2 traditional thresholds of effectiveness. Although there
are surely cases of transformative drugs (imatinib, rituximab), the
authors’ general conclusion that “innovative treatments for hemato-
logic malignancies may provide reasonable value” is surprising.
Many novel drugs confer very modest survival benefits at tremen-
dous costs; how then can the majority of CEAs be favorable? The
recent analysis serves as an opportunity to highlight some broad
lessons regarding how best to interpret the cancer drug cost-
effectiveness literature and recurring challenges.

In the recent review, as their title “Value of Innovation in
Hematologic Malignancies” suggests, Saret and colleagues aim to
provide a general synopsis of cancer drug value.Yet, by systematically
appraising the published literature only, the authors are not examining
all drugs for hematologic malignancies, or even a standardized set of
such drugs; instead, they preferentially examine certain drugs, used for
certain indications, and are unfortunately subject to the hazards of
selective reporting and publication bias. For example, although their
inclusion criteria permit all drugs for hematologic malignancies
between 1997 and 2012, they ultimately examine only 9 different
agents for which published studies were available.

Second, the majority of published CEAs in this study, and many
in the literature, are sponsored by the drug industry.1 Twenty-two
of 29 studies (76%) Saret et al examined were industry funded.
Prior research has shown that industry-sponsored trials are 2.1 to 3.3
times more likely to report favorable CEA estimates than those
with nonindustry sponsors.2 CEA estimates from industry-sponsored
analyses often err on the side of favorability.

Third, the need for CEA analysis is greater in nations outside of the
United States, as cost-effectiveness often enters into coverage decisions
abroad. For that reason, many CEA studies are conducted in Europe or
Canada. In fact, in the Saret article, just 31% of included analyses were
done in the United States. When CEA studies are conducted abroad,
assumptions regarding the cost of drugs, the cost of alternate treatments,
and the cost of treating complications (induced or averted) are all based
on local standards. Although the authors ultimately back-calculate all
values into US dollars, it is unlikely that the resulting value accurately
reflects what the cost would be in the United States. In addition to
different drug costs, other nations likely perform health care services at
costs that differ from those in theUnited States.As such, readers ofCEA
studies must ask themselves whether the costs used in analyses reflect
their own local standards.

Fourth, CEAs continued to be performed in settings where effi-
cacy is assumed, and postulated, rather than demonstrated. Con-
sider one3 of the 29 CEAs included by Saret et al, which examined
whether givingmaintenance rituximab (afterR-CHOP [rituximabwith

cyclophosphamide, doxorubicin, vincristine, and prednisolone]) in
second remission of follicular lymphoma is cost-effective. The CEA
study drew upon a randomized trial, which reported a large benefit
of the intervention. In 2006, with a median follow-up of 33.3 months,
maintenance rituximab was found to increase the median progression-
free survival (PFS) to 51.8 months from 23.0 months (hazard ratio,
0.54; P5 .004).4 For their 2008 CEA, the authors assumed that the
5-year PFS for maintenance and observation would be 47% and
22% (a difference of 25 percentage points) and 5-year overall sur-
vival would be 73% and 61% (a difference of 12 percentage points),
respectively. Based on these figures, the authors estimate the in-
cremental cost-effectiveness ratio to be $19,522 per quality-
adjusted life year gained, a very favorable value. Yet, the actual
results reported 2 years later did not live up to expectations.5

The 5-year PFS for maintenance vs observation was 50% and 38%
(a difference of 12 percentage points), and therewas no significant over-
all survival benefit (P5 .4). The trueCEAthus exceeds theupper-bound
estimate of the original sensitivity analysis, which was $181,105
(assuming the difference in survival was 7 percentage points), and
was beyond any reasonable threshold for cost-effectiveness.

A recent CEA of cetuximab vs bevacizumab in combination with
chemotherapy in the first-line treatment of colorectal cancer is also
based on problematic efficacy assumptions. The authors assume that
cetuximab added to the chemotherapy FOLFIRI (folinic acid, fluo-
rouracil, irinotecan) comparedwith bevacizumab added to FOLFOX
(folinic acid, fluorouracil, oxaliplatin) would improve median sur-
vival from 30.4 to 37.7 months, and the cost-effectiveness would
thus beV15,020 per year of life gained.6 Yet, when these drugs were
tested directly in a randomized trial, both resulted in equivalent
survival, but cetuximab led to greater costs and toxicity; thus, the
drug is not cost-effective at any threshold.7

In short, CEA analyses oftenmake fundamental efficacy assump-
tions, which may not hold true, upon which the model greatly
depends. Readers should closely examine CEA studies to assess
whether the purported benefits have been shown, and whether they
are plausible.

Fifth, a truly systematic look at the cost-effectiveness of cancer
and hematologic drugs is inconsistent with the results of Saret et al.
Howard and colleagues8 examined 58 anticancer drugs approved
between 1996 and 2014, and calculated a cost per life year gained for
each agent. The authors found that just 20 of 58 drugs (34%) met the
cost-effectiveness threshold of $100,000 per life year. Lookingmore
closely at the 14 distinct hematologicmalignancy drugs, Howard and
colleagues found that 4 (29%) had CEA ratios ,$50,000, and just
6 (43%),$100,000, whereas more than half (8 of 14, 57%) boasted
ratios .$150,000.8 Moreover, the authors’ analysis shows a slow
and steady rise in the cost per life year over the last 2 decades,with the
cost per life year gain rising from just over $50,000 in 1995 to over
$200,000 in 2014. This trend has occurred as drugs are priced higher,
whereas average efficacy remains unchanged.8 Collectively, these
data provide a far more representative and measured view than Saret
and colleagues.
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Conclusion

Reliance on published (but not unpublished) CEAs, those primarily
sponsored by the industry, for some drugs and indications but not
others does not adequately capture the general value of innova-
tive treatments. Moreover, CEAs done abroad and those that
postulate the efficacy of cancer treatments may not capture the true
cost-effectiveness of drugs. Finally, empirical evidence suggests
that the majority of cancer drugs fail to meet conventional cost-
effectiveness thresholds. In short, CEA may often, as in this case,
be overly optimistic. Despite the fact that some drugs have been
transformative, the majority of novel hematologic malignancy
drugs do not provide sufficient value for the money. Such a con-
clusion should provide impetus for change, and a reconsideration
of current pricing models.
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To the editor:

Incidence of breast cancer among female survivors of Hodgkin lymphoma:
a US-population–based trend analysis from 1973 to 2011

Survivors of Hodgkin lymphoma (HL) are at an increased risk of
various secondary malignancies.1 Among females, breast cancer is
the most common secondary malignancy, which develops approx-
imately 10 years after the diagnosis of HL.2 Prior studies have sug-
gested that age at diagnosis of HL, time from initial therapy, and
radiation dose and field size may affect the cumulative risks of de-
veloping secondary breast cancer.2,3 Over the past 2 decades, how-
ever, less toxic chemotherapy regimens and involved-field radiation
therapy have been used to reduce toxicities.4

We used the National Cancer Institute’s Surveillance Epidemi-
ology and End Results (SEER) 9 database (1973-2011) for the
purpose of this study. SEER 9 database collects cancer incidence
and follow-up data from 9 tumor registries (Atlanta, Connecticut,
Detroit, Hawaii, Iowa, NewMexico, San Francisco-Oakland, Seattle-
Puget Sound, and Utah) representing ;10% of the United States.
We identified all women diagnosed with HL using International
Classification of Diseases for Oncology, third edition codes 9650/
3-9667/3.We selectedwomen between the ages of 0 and 84 years to
avoid underreporting of second cancers among older patients as

a result of shorter life expectancies.We excluded cancers diagnosed
by autopsy or death certificate only. Using a 10-year latency ex-
clusion period, we determined the occurrence of secondary breast
cancer among survivors of HL.

We computed standardized incidence ratios and absolute ex-
cess risk for the occurrence of secondary breast cancer.We then used
Poisson regression models to calculate the adjusted incidence of
secondary breast cancers by year of diagnosis. The regression
model consisted of age at diagnosis of HL (in continuous 1-year
increments), year of diagnosis, and time sinceHLdiagnosis (latency
in years) as the exposure variables. Similarly, Poisson regression
was used to study the yearly trend in the use of radiation therapy.
Flexible but smooth rates were obtained with the use of regression
splines on 1 to 5 equally spaced knots and selected using Akaike’s
information criteria.5 Log-linear trends in absolute rates were
summarized using estimated annual percentage change (EAPC)
calculated as the antilog of regression coefficient for year minus 1
times 100 (ie, EAPC 5 {exp(year of diagnosis) 2 1} 3 100).
Statistical analysis was done using SEERstat 8.2.1 (released April 7,
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