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The last decade has been a time of incredible progress in the
treatment of patients with chronic lymphocytic leukemia
(CLL), the most common leukemia in the western world.
This interval has seen the development and U.S. Food and
Drug Administration approval of fludarabine- and ritux-
imab-containing chemoimmunotherapy regimens as well
as the approval of alemtuzumab, bendamustine, and ofatu-
mumab for the treatment of CLL patients.

In December 2009, two randomized phase III trials pre-
sented at the American Society of Hematology annual
meeting demonstrated, for the first time, that the type of
first-line therapy administered affects the overall survival
of CLL patients. Dr. Kanti Rai reported, on behalf of the
North American Intergroup, that first-line treatment with
purine nucleoside analogs results in longer survival than
first-line chlorambucil [1], and Dr. Michael Hallek re-
ported, on behalf of the German CLL Study Group, that the
addition of rituximab to fludarabine and cyclophosphamide
led to longer survival than fludarabine and cyclophospha-
mide alone [2].

This progress, however, has not come without price. As
shown in Table 1, the average wholesale price for a 12-
month course of chlorambucil (the historic standard therapy
approximately one decade ago) is approximately $2,000. In

contrast, the average wholesale prices for six cycles of the
chemoimmunotherapy regimens (fludarabine, cyclophos-
phamide, and rituximab; fludarabine and rituximab; pen-
tostatin, cyclophosphamide, and rituximab) [3–5] that
appear to improve survival for CLL patients run at
$35,000–$45,000. Six cycles of bendamustine if adminis-
tered with rituximab cost �$80,000. These average
wholesale prices do not include the costs of infusion or
other supportive care medications, such as granulocyte-
stimulating factors, which are also high-priced medica-
tions. Other single-agent approaches recently approved
for first-line (bendamustine and alemtuzumab) or sal-
vage (ofatumumab) therapy for patients with CLL cost
$50,000–$120,000 for a standard course, where drug pric-
ing is not necessarily proportional to clinical benefit.

Given that the average patient age at the time of a
CLL diagnosis is �70 years and the fact that most pa-
tients are observed for several years before they require
treatment, most patients with CLL in the U.S. receive re-
imbursement for chemotherapy via Medicare. Accord-
ingly, the 20- to 40-fold increase in the cost of first-line
therapy for patients with CLL is largely being borne at
the cost of the U.S. taxpayer. Such increases in the cost of
care are obviously not sustainable. It is unclear that time

Correspondence: Tait D. Shanafelt, M.D., Mayo Clinic, 200 First Street SW, Rochester, Minnesota 55905, USA. Telephone: 507-266-
1154; Fax: 507-266-4972; e-mail: shanafelt.tait@mayo.edu Received March 29, 2010; accepted for publication April 5, 2010; first
published online in The Oncologist Express on May 12, 2010. ©AlphaMed Press 1083-7159/2010/$30.00/0 doi: 10.1634/theoncolo-
gist.2010-0090

TheOncologist®

Leukemias

The Oncologist 2010;15:601–602 www.TheOncologist.com



will reduce the price of many of these treatments since
generic versions of monoclonal antibodies such as ritux-
imab, alemtuzumab, and ofatumumab may not be avail-
able even after they go off patent.

While the progress in the care of patients with CLL
over the last decade is encouraging, the cost of these new
treatments has unfortunately priced these advances out
of reach for CLL patients in developing countries, and
these costs are unlikely to be sustainable even in the U.S.
In the era of evidence-based medicine, pay for perfor-

mance, and health care reform, it is time to consider a
standardized and transparent method to determine the
price of new drugs based on comparative effectiveness
(e.g., response/efficacy-based pricing).
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Table 1. Common chemotherapy regimens used for chronic lymphocytic leukemia

Regimen Average wholesale price

Single-agent therapya

Chlorambucil (12-mo supply)b $2,038

Fludarabine (i.v.)c $7,200

Fludarabine (oral)c $23,136

Rituximab (4 wks)c $20,260

Bendamustinec $52,704

Alemtuzumab (12-wk supply)c $74,340

Ofatumumab (12 doses)c $119,704

Chemoimmunotherapy

Fludarabine and rituximabd $37,590

Pentostatin, cyclophosphamide, and rituximab $36,072

Fludarabine, cyclophosphamide, and rituximab (FCR) $43,599

FCR-“lite”d,e $83,080

Bendamustine and rituximab $83,094
aAll prices are for six cycles of therapy unless otherwise indicated.
bApproximately 40 mg every 2 weeks (0.4 mg/kg for a 100-kg patient) for 26 weeks.
cDosing as per package insert for a patient with a body surface area of 2 m2.
dDoes not include maintenance rituximab used in the original reports [4, 6].
eThe FCR-“lite” regimen reduces the dose of fludarabine and cyclophosphamide but administers additional doses of
rituximab on day 15 of each cycle.
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