
Prognostic Factors in 
Bladder Cancer

A B S T R A C T  &  C O M M E N T A R Y

Source: Zeiger K, et al. Br J Urology 1998;82:667-672.

The clinical course of superficial bladder tumors is
variable and has been difficult to predict. Some have proposed

that there are at least two distinct variants of this disease, a low-
grade, benign form and a malignant, invasive form.1,2 However,
there are examples of those that appear to be low grade, but are
invasive, and there are high-grade lesions that do not seem to
invade. To complicate things further, both low- and high-grade
lesions have been found in the same bladder. In this report, factors
that were ascertained at the time of endoscopic examination and
microscopic review were related to clinical course and survival.

The study included review of 584 consecutive patients with
newly diagnosed superficial bladder tumors that presented to Hvi-
dovre Hospital (Copenhagen) from 1976 through 1984. Of these,
419 were men and the mean age was 68.3 years. The diagnosis
comprised cystoscopy with biopsy, bimanual palpation on relax-
ation, voided urine cytology, and pre-selected site biopsies. Known
risk factors, e.g., tumor size, histological grade, multiplicity, posi-
tive urine cytology, and dysplasia (as assessed by random or pre-
selected site biopsies) were evaluated as predetermining factors for
new occurrences and survival.

Of the 584 cases, 95% were transitional cell carcinomas (TCC),
42% of tumors were confined to the epithelium at diagnosis, and
62% were considered superficial. Of the TCC, 53% were well or
moderately differentiated (grade 0-2) and 47% were undifferentiat-
ed or anaplastic (grade 3 or 4). Of the 32 tumors that were not TCC,
all but four were invasive.

Treatments varied, as would be predicted by stage. Those with
T0 or Ta lesions were treated by transurethral resection (TUR). T1
lesions were also, for the most part (71%), treated by TUR. Howev-
er, 22% received radiation therapy (some of these after attempted
TUR). Those with T2 tumors were either treated by TUR (41%) or
radiation therapy (54%) and only three of the 61 patients had open
bladder resections. Of the 157 patients with advanced cancers (T3,
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T4), radiation therapy was the primary treatment in
68%, nine (6%) underwent open resection, and 25%
received palliative treatment only.

Invasion of the lamina propria was the most signifi-
cant prognostic factor detected in multivariate analy-
sis. While 14% of patients with Ta tumors had died
from cancer after 15 years, 63% of the T1 tumors
were eventually fatal, reaching the mortality of T2
tumors. Other significant prognostic factors included
tumor size and, to a lesser extent, histologic grade.
Multiplicity and concomitant epithelial changes, as
assayed by voided urine cytology and pre-selected
site biopsies, were relevant prognostic factors for Ta
but not T1 tumors.

■ COMMENTARY
The goal of this study was to provide an assessment

of the commonly used prognostic factors for bladder
cancer as applied to low-grade or superficial lesions.
Examining a large series of patients from one academ-
ic center treated fairly consistently for almost a decade
and followed for up to 20 years, this retrospective
review adds an important perspective. In such a series
of patients with chronic disease, determining cause of
death and attribution of the impact of underlying dis-
ease to that death can be problematic. Thus, Zeiger

and colleagues were challenged in this analysis but did
a credible job of eliminating confounding events in
their survey. The findings that invasion of the lamina
propria had greater predictive value than other features
such as histologic grade, tumor multiplicity, and con-
comitant epithelial changes (as assayed by pre-select-
ed site biopsies and voided urine cytology) may pro-
vide rationale for future investigators to develop more
aggressive treatment strategies for patients discovered
to have such lesions.   ❖

References
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Of the factors determined upon initial endoscopic and histological
evaluation of patients with superficial bladder tumor, the single
most important feature that influenced prognosis was:
a. tumor grade.
b. tumor size.
c. invasion of lamina propria.
d. presence of more than one tumor site (multiplicity).
e. positive urine cytology.

Mutations in the Ataxia-
Telangiectasia Gene (A TM) 
in Patients With Chr onic 
Lymphoc ytic Leukemia
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Molecular changes in chronic lymphocytic
leukemia include mutations in p53 in about 30% of
cases, and deletions in 13q, trisomy 12, and deletions in
11q in small subsets of patients. Because the gene
mutated in ataxia telangiectasia (ATM) maps to 11q,
Stankovic and colleagues looked at ATM protein expres-
sion and gene mutations in 32 cases. Abnormally low
expression was noted in 40% of cases and mutations in
the gene were noted in 18% (6 cases). Two of the six
cases (one-third) with mutant genes carried germline
mutations, an abnormality noted in one of 200 people in
the general population. The rest of the ATM mutations
were restricted to the tumor cells.

Source: Stankovic T, et al. Lancet 1999;353:26-29.

B-cell chronic lymphocytic leukemia, the
most common form of leukemia in the western

world, affects about 14,000 patients in the United
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States each year. It is a neoplasm of a particular sub-
set of B cells, the CD5+ or B-1 subset. In general, this
subset of cells responds to antigens in a T-cell-inde-
pendent fashion, that is, without requiring that T cells
that recognize the same antigen provide help. The B-1
subset is not completely understood, but it appears
that these cells have a specialized anatomic niche
(they are located in the mantle zones of normal lym-
phoid organs and are prevalent in the pleural and peri-
toneal cavity), are normally long-lived, and produce
antibodies of relatively low affinity that are often spe-
cific for polysaccharide antigens found in bacterial,
fungal, and parasitic pathogen cell walls. Much of the
circulating IgM antibody is produced by B-1 B cells.
Such antibody is often the first line of defense against
an infectious organism.

Chronic lymphocytic leukemia can kill patients in
several ways: the tumor cells can crowd out normal
bone marrow leading to death from bone marrow fail-
ure; the immune compromise associated with the dis-
ease (perhaps added to the problems associated with
the advanced age of most patients) can increase sus-
ceptibility to infectious causes of death; the disease
predisposes patients to second malignant neoplasms
by mechanisms that are not fully elucidated; the pro-
duction of autoerythrocyte or autoplatelet antibodies
either by the tumor, or more commonly, in response
to the tumor, can lead to fatalities from autoimmune
hemolytic anemia or thrombocytopenia; the disease
can undergo histologic progression to aggressive his-
tology lymphoma that is often refractory to treatment,
a more aggressive variant of leukemia called prolym-
phocytic leukemia, or to acute lymphoblastic
leukemia. Even with this wide variety of mechanisms
by which the disease can contribute to death, 35-50%
of patients die of intercurrent illness not clearly relat-
ed to the leukemia.

The disease is not usually rapidly progressive and
the malignant cells generally are not highly prolifera-
tive. Chronic lymphocytic leukemia is most common-
ly described as an accumulation of long-lived small
lymphocytes and the implication is that the major cell
defects propagating the malignant state are related to a
failure of the cells to die when they should. The genet-
ic lesions that have been detected in the disease are
numerous; however, unlike colorectal cancer, where
the defects have been ordered into a rough outline
describing the sequence of events, the lesions found in
chronic lymphocytic leukemia bear no clear relation-
ship with one another. About 30% of cases have muta-
tions involving the p53 gene on chromosome 17.
About 17% of cases have trisomy involving chromo-

some 12. About 15% of cases have abnormalities
involving the Rb gene on chromosome 13. About 13%
of cases have abnormalities involving deletion of
chromosome 11q. The gene or genes on chromosome
11q that are specifically involved in the pathogenesis
of leukemia are not defined.

However, one candidate gene on chromosome 11q
is at 11q22-23, the gene mutated in patients with atax-
ia-telangiectasia (ATM). Ataxia-telangiectasia is a
rare autosomal recessive disorder that produces a pro-
gressive cerebellar ataxia, cutaneous telangiectasia,
and a striking sensitization to DNA damaging agents
such as ionizing radiation and chemotherapy agents. It
is thought that ATM normally participates in the link-
age of DNA damage with the pathway that elicits the
death response of the cell.1 Thus, damaged cells accu-
mulate rather than die when the gene is mutated. Inter-
estingly, patients with ATM have an increased inci-
dence of lymphoid neoplasms; the mechanism of sus-
ceptibility is undefined. Although homozygosity is
rare, it has been estimated that about one in 200 peo-
ple in the population carry a germline mutation in one
ATM allele. Some evidence suggests that carriers of
mutant ATM alleles may be more likely to develop
breast cancer.2

In order to evaluate the role of ATM in chronic lym-
phocytic leukemia, Stankovic and her colleagues ana-
lyzed 32 patients. In 20 patients, they examined the
expression of the ATM protein by Western blot analy-
sis. In eight of 20 (40%), ATM protein expression was
absent (in 3) or significantly decreased (in 5). In the
malignant cells of most patients, the level of ATM pro-
tein was higher than in normal peripheral blood cells.
Restriction endonuclease fingerprinting was done to
evaluate the genotype in 32 patients and then individ-
ual genes were sequenced. Six patients (18%) had
malignant cells with mutated ATM alleles, and in two
of these, mutations were found in normal cells of the
patient suggesting that the patient carried a germline
ATM mutation. None of the eight patients with
decreased levels of protein expression were found to
have chromosome 11q22-23 deletions; in three, small
intragenic insertions or deletions were detected and in
five, missense mutations accounted for the defect.
Therefore, this result implies that the gene in these
cases contained mutations that affected expression
rather than deletions. There was no apparent associa-
tion between the presence of ATM abnormalities and
tumor stage.

■ COMMENTARY
The molecular pathogenesis of B-cell chronic
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lymphocytic leukemia remains a mystery. A role for
antigen is possible. Defects in apoptosis seem likely.
However, there is no understanding about how any of
the observed abnormalities actually serve to promote
the disease. In this study, abnormal levels of expres-
sion of the ATM protein were identified in about
40% of the cases tested and in each instance, a muta-
tion in the gene accounted for the alteration. None of
these cases demonstrated the deletions of chromo-
some 11q that has been described in about 13% of
chronic lymphocytic leukemia cases. Thus, it is pos-
sible that a careful analysis of a larger series of
patients would find an even higher prevalence of
abnormalities.

Another point to be addressed by a larger series of
patients is whether the presence of abnormalities in
the ATM gene identify any particular clinical charac-
teristics. It is possible that alterations in ATM expres-
sion occur over time in patients and that the emer-
gence of this defect could be associated with a change
in the clinical course. This is not entirely an idle spec-
ulation. In one prospective five-year study of 45
patients with chronic lymphocytic leukemia, Fegan
and colleagues noted the development of karyotypic
clonal evolution in 38% of patients and within this
group with evolving genetic changes, 11q deletions
were the most common newly developing abnormali-
ty.3 Of course, it is unknown whether this is ATM
related.

ATM has been documented to be involved in the
pathogenesis of another lymphoid tumor, T-cell pro-
lymphocytic leukemia (T-PLL), a rare, but aggressive
leukemia of small T cells. T-cell tumors occur more
commonly in patients affected by ATM than do B-cell
tumors and T-PLL is one of the more common T-cell
tumors that occur.3 An analysis of sporadic cases of T-
PLL found that 15 of 24 cases had deletions involving
the ATM gene on 11q22-23 in one series4 and 10 of 15
cases had loss of heterozygosity in another.5 Thus,
ATM appears to contribute to about 60-67% of cases
of T-PLL.

Whether mutations affecting ATM influence the
pathogenesis or natural history of chronic lymphocyt-
ic leukemia is undefined. However, at least one group
has suggested that deletions in 11q identify a subset
of patients with typical-appearing chronic lymphocyt-
ic leukemia who have poorer survival.6 Further evalu-
ation is needed to see whether such patients are more
or less responsive to treatment or require treatment at
an earlier stage of disease.   ❖
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Which statement is true about the gene mutated in ATM and B-
cell chronic lymphocytic leukemia?
a. The ATM gene is mutated in 75% of cases of B-cell chronic

lymphocytic leukemia.
b. The ATM protein expression is abnormally low in about 40%

of cases of B-cell chronic lymphocytic leukemia.
c. Mutation in ATM is associated with an improved five-year 

survival.
d. Mutation in ATM is associated with an inferior five-year 

survival.
e. Mutation in ATM is associated with T-cell prolymphocytic

leukemia, not B-cell chronic lymphocytic leukemia.

Vinorelbine f or Elderl y
Patients With Lung Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients with unresectable nonsmall cell
lung cancer older than 70 years of age were randomly
assigned to receive supportive care or single-agent
vinorelbine on days 1 and 8 of a 21-day cycle. Median
survival increased from 21 to 28 weeks in patients treat-
ed with vinorelbine (P = 0.03) and the relative hazard of
death for vinorelbine-treated patients was 0.65.

Source: The Elderly Lung Cancer Vinorelbine Italian
Study Group. J Natl Cancer Inst 1999;91:66-72.

The treatment for lung cancer has not
reached the desired level of efficacy. In fact, in many

patients, no therapy is offered because of the legitimate
concern that treatment does not have a sufficient thera-
peutic index. The treatment produces toxicity universally
and only a small chance for a short extension of survival.
A well-known colleague has often referred to the process
he goes through with patients as “randomizing them to
the Bahamas.” Survival extension has been reliably docu-
mented mainly with platinum-containing drug regimens1

and these regimens have sufficiently great toxic effects
that they are often never considered in old patients.

Vinorelbine is a semisynthetic vinca alkyloid that has
impressive phase II activity in lung cancer (23% response
rate)2 and was as effective as combined vindesine plus
cisplatin in a large randomized trial.3 Therefore, the
Elderly Lung Cancer Vinorelbine Italian Study (ELVIS)
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Group undertook a multicenter prospective randomized
trial comparing supportive care with vinorelbine given at
30 mg/m2 IV on days 1 and 8 of a 21-day cycle for six
cycles. Eligibility requirements included a histologic
diagnosis of nonsmall cell lung cancer, age 70 years or
older, ECOG performance status less than 2, and stage
IIIB or IV disease. Patients with brain metastases, prior
chemotherapy, a prior cancer, or compromised marrow,
kidney, or liver function were excluded. Quality-of-life
end points were measured with the European Organiza-
tion for Research and Treatment of Cancer (EORTC)
questionnaires QLQ-C30 and QLQ-LC13.

ELVIS investigators terminated the study early
because of slow enrollment. They had been aiming to
enter 350 patients but stopped the study after 191 patients
had been randomly assigned. Of these, 30 had not had
sufficient follow-up to evaluate the treatment outcome.
Therefore, 161 patients were analyzed, 80 assigned to
vinorelbine and 81 to supportive care. Eighty-seven per-
cent of the patients were male, the median age was 74
years, three-fourths had stage IV disease, and four-fifths
had ECOG performance status of 1 or greater.

Baseline quality-of-life scores were similar on the
two arms. Over time, EORTC functional scales were
consistently better for patients receiving vinorelbine
than those receiving supportive care alone. Pain and
dyspnea were less severe and cognitive function was
better with vinorelbine treatment. Vinorelbine produced
some toxicity, but it was not severe. Interestingly, sur-
vival was significantly better for patients receiving
vinorelbine. Median survival was 21 weeks for patients
receiving supportive care and 28 weeks for patients
receiving vinorelbine (P = 0.03). Survival at 12 months
was 14% on the supportive care arm and 32% on the
vinorelbine arm. Using the estimated relative hazard of
death analysis, those receiving vinorelbine were 0.65 as
likely to die. The response rate to vinorelbine was 20%.

■ COMMENTARY
The results of this trial were even better than the

ELVIS Group had hoped. They were aiming for an
improvement in quality of life, which they obtained, but
in addition, they saw significant differences in survival—
the median survival improved almost two months and the
one-year survival was doubled. The toxicity from
vinorelbine was modest. The incidence of grade 3 or 4
leukopenia was only 7% and only three patients stopped
treatment as a consequence of constipation.

This was a pretty sick group of patients and they
appeared to benefit from the therapy at least as much as
younger patients treated with more aggressive and toxic
regimens. One implication of this study is that best sup-

portive care may not be a necessary control arm for
patients on future trials. Vinorelbine was safe and effec-
tive and prolonged survival. It should probably become
the standard control arm of any randomized trial that
attempts to make further improvements in treatment out-
come. Therapeutic nihilism does not seem to be justified
when it is clear that both the length and quality of life
are prolonged by an intervention. Thus, while the effect
of the treatment was modest, it appears that vinorelbine
should be the treatment of choice in nonsmall cell lung
cancer patients, particularly in those who are over age 70
years. I think we all owe the ELVIS Group a tribute: So
ELVIS, thank you....thank you very much.   ❖

References
1. Non-Small-Cell Lung Cancer Collaborative Group.

BMJ 1995;311:899-909.
2. Gridelli C, et al. Eur J Cancer 1997;33:392-397.
3. LeChevalier T, et al. J Clin Oncol 1994;12:360-367.

Which statement is true about vinorelbine in the treatment of non-
small cell lung cancer (NSCLC)?
a. Vinorelbine is no better than supportive care in the treatment of

patients with NSCLC.
b. Vinorelbine produces responses in about 20% of patients with

NSCLC but does not extend survival.
c. Vinorelbine produces responses in about 20% of patients with

NSCLC and extends survival a median of seven weeks, but the
quality of life is poorer on vinorelbine than on supportive care.

d. Vinorelbine produces responses in about 20% of patients,
extends survival a median of seven weeks, and improves quality
of life in patients older than 70 years with NSCLC.

e. Vinorelbine is not as effective as vindesine plus cisplatin in
NSCLC.

Postoperative Radiation
Therapy For Solitar y 
Brain Metastases
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: It has been shown that resection of single
brain metastases followed by whole brain radiation
therapy provides survival advantage when compared to
whole brain radiation therapy alone. In this report, the
role of adjunctive radiation therapy was examined.
Ninety-five patients with single brain metastases were
treated with complete resection and subsequently ran-
domly assigned to either whole brain radiation therapy
or no further therapy. Recurrence in the brain was sig-
nificantly reduced by whole brain radiation therapy.
Overall survival was unchanged by the addition of

Clinical Oncology Alert 13



radiation therapy.

Source: Patchell RA, et al. JAMA 1998;280:1485-1489.

There have been two randomized trials that
demonstrate surgical resection combined with post-

operative radiation therapy is more effective than treat-
ment with radiation therapy alone for single brain metas-
tases.1,2 A third study did not demonstrate an advantage
for resection,3 although the difference in that study
might have been the due to the inclusion of patients with
more advanced disease.4 In the trial presented in the cur-
rent paper by Patchell and colleagues, adjunctive treat-
ment with whole brain radiation therapy was compared
to observation alone for individuals who had undergone
resection of solitary metastases to the brain. This was a
multi-center, randomized, prospective trial. 

Patients were eligible if they had complete resection
of single brain metastatic lesions (as assessed by postop-
erative gadolinium enhanced MRI scans). Patients were
excluded if they had brain metastases that had not been
completely removed by surgery, evidence of lep-
tomeningeal metastases, a history of previous cranial
radiation therapy, or a Karnovsky score of less than 70%.
Others were excluded if they had tumors considered
“radiosensitive” including small cell lung cancer, lym-
phoma, or multiple myeloma. Patients were recruited
over an eight-year span (1989-1997). Approximately
one-third of those eligible did not enroll for reasons
including patient refusal and physician preference for a
specific treatment. Of the 95 enrolled patients, 49 were
randomly assigned to receive radiation therapy and 46 to
the control (observation) group. All patients received
postoperative glucocorticoids and this intervention con-
tinued slightly longer in the radiation group. For patients
in the radiation group, radiation therapy was started with-
in 28 days after surgery. They received 50.4 Gy whole
brain radiation therapy over five-and-a-half weeks (1.8
Gy X 28 fractions) prescribed to the cranial midline.

In both groups, MRI scans were repeated at three-month
intervals for the first year following treatment and every six
months thereafter. The primary end point was recurrence of
tumor in the brain (either at the surgical site or elsewhere in
the brain). Secondary end points were length of survival,
cause of death, and maintenance of function. For patients
who died, an attempt was made to determine the cause of
death and attribute it to “neurologic” causes (i.e., recurrence
in the brain) or systemic progression of disease.

Recurrence of tumor in the brain was less frequent in
the radiation therapy group than in the observation
group (9 of 49 [18%] vs 32 of 46 [70%]; P < 0.001).
Postoperative radiation therapy prevented brain recur-

rence at both the site of the original metastasis (10% vs
46%) and at other sites in the brain (14% vs 37%).
Patients in the radiation therapy group were less likely to
die of neurological causes than patients in the observa-
tion group (6 [14%] of 43 who died vs 17 [44%] of 39; P
= 0.03). There was no significant difference between the
two groups in overall length of survival or the length of
time that patients remained functionally independent. 

Overall survival was further examined. Patients in the
radiation therapy group were more likely to die of sys-
temic than neurologic causes. Thus, it appeared that
whole brain radiation therapy was effective in achieving
local control but that systemic disease progression was
the major determinant of overall survival. Patchell et al
suggested that the reduction in neurological disease, par-
ticularly as it relates to end-of-life morbidity, is rationale
enough to recommend routine use of whole brain radia-
tion therapy in the postoperative setting after resection
of single brain metastases.

■ COMMENTARY
Studies employing computed tomographic scans sug-

gest that in approximately 50% of cases, brain metas-
tases were single.5 Contrast enhanced MRI scans, how-
ever, have reduced this number to closer to 25%.6

Indeed, in this series, approximately one-third of
patients in the control group who were thought to have
single brain lesions by MRI, developed other metastases
within the brain after resection. Thus, the number of
patients with true single metastases may be 20% or less.
However, for those with apparent (by MRI) solitary
metastasis, this study provides useful information. Radi-
ation therapy as an adjunct to surgical resection is effec-
tive at reducing recurrence and, it appears, growth of
not-previously-detected or preclinical lesions and this
effect results in less neurological morbidity.

The lack of demonstrable survival advantage may relate
to the relatively small number of patients evaluated and the
heterogeneity of the sample. Although the two treatment
groups were well balanced, there were a large number of
tumor types included (lung, breast, gastrointestinal,
unknown primary, melanoma, etc.) and factors such as dis-
ease-free interval were not analyzed. It is hoped that fur-
ther studies will be undertaken in selected clinical settings
to provide additional guidelines for treatment of resectable
brain metastases. In these additional studies, attention to
quality-of-life issues would be important, inasmuch as
whole brain radiation is likely to add at least some morbid-
ity. Quality of life would be particularly important to
assess if no survival advantage is demonstrated and the
only difference observed is the final cause of death.

In the meantime, surgical resection of brain metastases
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might best be reserved for those instances in which there
has been a long disease-free interval or in which systemic
disease is controlled and the patient’s performance status
is good. The data in this report support the use of adjunc-
tive radiation therapy in this situation. Prior reports have
found that outcome is improved when surgical resection
is used together with radiation therapy instead of relying
on radiation therapy alone. This study points out that radi-
ation therapy following surgical resection is also more
effective than surgical resection alone.   ❖
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Which of the following statements about the adjunctive use of
radiotherapy after resection of a single brain metastasis is true?
a. It has been shown to reduce the likelihood of brain recurrence.
b. It has been shown to enhance quality of life.
c. It has been shown to improve overall survival.
d. It has a 20% incidence of life-threatening toxicity.

Special Feature
Cutting G or GM-CSF 
Dose and Cost in Half?
By Thomas J. Smith, MD, FACP

Ihave seen the pharmacy budget at a great
institution, one known for its specialty care and its

community service. This center has always prided itself
on having one set of standards—high—for care.

Recently, though, its leaders have begun to question if
they can continue to provide the best level of care to
everyone. The reason? Drug cost. It’s escalating rapidly
and cancer drugs are the major player. I have listed some
of them in Table 1. (See Table 1.) These are among the
50 highest. Let’s see—$360,000 for irinotecan and
$500,000 for trastuzamab—where is that money going
to come from? In their fixed budget, similar to many
insurance companies or integrated health care programs,
it must come from somewhere.

Note that almost all are supportive care or palliative
chemotherapy drugs, indicating the importance that the

healthcare system puts on symptom relief and prolon-
gation of life. One of them, Trastuzamab (Herceptin),
may prove to be the straw that broke the camel’s
back—at $1000 a week additional—since it does not
replace anything but adds a new treatment, for one-
third of breast cancer patients. It may force the hospital
to decide between it and other treatments. How ironic
that the first really useful monoclonal antibody would
help force a two-tier system that would not allow the
uninsured to benefit.

Table 1

Drug Expense at a Major Hospital: 
1998 Total Drug Budget 

Rank Item Cost ($)
1 Filgrastim (Neupogen) 1,042,000

2 Immune globulin 705,000

3 Paclitaxel (Taxol) 699,000

4 Midazolam (Versed) 667,000

5 Milrinone (Cordarone) 520,000

11 Erythropoietin (Procrit, Epogen) 388,000

New Irinotecan (projected) (Camptosar) 369,000

New Trastuzamab (Herceptin) ?500,000

15 Abciximab (Reopro) 340,000

17 Ondansetron (Zofran) 322,000

19 Carboplatin (Paraplatin) 312,000

27 Granisetron (Kytril) 219,000

38 Pamidronate (Aredia) 159,000

What if You Could Cut the Dose in Half?
For most drugs, that is not an option. We know that

reducing the dose of most drugs does not produce the
same clinical benefit, either curative or palliative.

But Toner and colleagues in Australia did just that for
hematopoetic growth factors: cut the dose of lenogras-
tim (glycosylated rHuG-CSF) for primary prophylaxis
(to prevent febrile neutropenia) from 5 to 2 mcg/kg.1

Toner et al pointed out the dose-limiting toxicity of
most chemotherapy is neutropenia, but that the high
cost ($200-300/d) has led to hot debate and different
guidelines across countries. They reasoned that
reducing the dose would be one way to ensure access
but cut cost.

The Trial
Only 52 patients were randomized, but 40 patients

were sufficient to have an 80% chance to detect a one-
day difference in duration of neutropenia or 90% to
detect 1.2 days. About half the patients were naive to
chemotherapy and/or radiation. The regimens (CHOP,
CNEP, CNOP, PE/PEB/PEVB, AC/EC, DHAC, M-
VAC) were all standard ones associated with a risk of
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febrile neutropenia (FN). There was no placebo arm.
Patients received one dose in one cycle and then crossed
over to receive the other dose the next cycle. After the
study, patients could receive lenograstim at 2 mcg/kg for
the duration of treatment. Lenograstim was continued
each cycle until the ANC was more than 10,000/mm3.

Most patients never had neutropenia: 53% had no
grade III neutropenia and 70% had no Grade IV neu-
tropenia. The main results are shown in Table 2. (See
Table 2.)

Table 2

Summary of Results

2 mcg/kg 5 mcg/kg P value
Mean days ANC < 1000 0.5 0.3 0.2
Mean days ANC < 500 0.3 0.1 0.1
Mean days hospitalization 
for fever 0.1 0.4 0.9
Days of treatment until 
ANC > 10,000 13 12
Total dose 1.83 mg 4.08 mg
Cost -55%

There was no difference in the number of outpatient
visits or incidence or duration of hospital admission.

What Does this Trial Mean?
This does NOT mean that we can automatically

reduce the dose of CSF from 5 to 2 mcg/kg for every
patient. These were moderate-risk patients receiving
moderately intense chemotherapy, and they only got two
cycles for evaluation, not six or eight of CHOP.

It does add to a growing body of evidence that CSF
doses more than 2 mcg/kg are active enough to prevent
important neutropenia and that the lower doses may be
as safe and effective. A dose-finding study for lenogras-
tim in Europe showed improvement in ANC at all doses
more than 2 mcg/kg, and Seymour and associates con-
cluded that the 2 mcg/kg/daily dose was sufficient for
moderately myelosuppressive therapy.2 McQuaker and
colleagues in the UK showed that even low-dose fil-
grastim, 300 mcg/kg/day, enhanced ANC recovery after
stem cell transplantation with chemotherapy and fil-
grastim mobilized stem cells.3 In addition, Martinez
and colleagues showed that 50 mcg/kg gave similar
results to 200 mcg/kg G-CSF in stem cell mobilization.4

They did note that the higher dose gave better yields of
CD-34+ cells on a second round of mobilization, if
needed, suggesting the dangers of switching to low

doses without good clinical data.
Does this mean we should be nihilistic about CSFs?

Not at all, and I use them regularly in mobilization and
to support dose-intensity when it’s important. They have
an important role, and can be lifesaving and reduce toxi-
city. But, to date, I am not aware of a single study that
unequivocally shows better disease free or overall sur-
vival with the modest increase in dose possible with
CSFs alone. If they did not cost $300 per day, the deci-
sion to use them for most patients would be a no-brainer.

This also means that lower doses could save cost
without worsening care. In this study, the low-dose arm
gave savings of 55%. At this dose, CSF use would be
cost-saving with any regimen with a 16% or greater
risk of febrile neutropenia. It might be even more if the
CSF were stopped before ANC is more than
10,000/mm3.

Where Do We Go From Here?
This study needs prompt replication in the United

States with our available drugs, filgrastim or sar-
gramostim. If confirmed, the total amount of CSF used
could be decreased by half. 

A study of low vs. higher doses in seriously ill
patients with FN would also be welcomed. The available
studies show minimal or no benefit to CSF use in the
treatment of FN, but many of us continue to use it. At
$50 a day, minimally effective therapy is less an issue
than at $300 a day. And a large trial of both doses, or
low vs. high vs. placebo, might establish whether there
is a benefit or not.

Take Home Message
Low doses of CSFs may be just as effective as higher

doses for moderately intense routine chemotherapy.
Confirmation of this trial is critically important, and if
confirmed, appropriate use of CSFs could be expanded
at lower total cost.   ❖
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In Future Issues: BRCA Mutations in Young Breast Cancer Patients Without a 
Family History Influence Histologic Features of the Tumors


