
Dose Intensive and 
Dose Dense CHOP Regimens

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

Synopsis: The standard chemotherapy regimen for the treatment of
aggressive non-Hodgkin’s lymphoma has been CHOP (cyclophos-

phamide, adriamycin, vincristine, prednisone).1 This was based on
a study comparing this regimen to other more intensive second and

third generation regimens. Dose intensity using a myeloablative
regimen has been used with autologous stem cell salvage in the

treatment of chemosensitive relapse.2 In the untreated patient the
role of bone marrow transplantation or dose intensity remains

unproven. Many of the high-risk patients according to the
International Prognostic Index would not appropriate candidates
due to age and comorbid conditions. Two articles are presented

addressing alterations in the basic CHOP program.

Sources: Balzarotti M, et al. Ann Oncol. 2002;13:1341-1346; Itoh
K, et al. Ann Oncol. 2002;13:1347-1355; Portlock CS. Ann Oncol.

2002;13:1329-1330.

The october 2002 issue of the Annals of Oncology contains
2 articles and an editorial describing a dose-dense and dose-

intense CHOP regimen in hopes to optimize outcome. In the study
by Itoh and colleagues 2 regimens were used.3 They were stan-
dard-dose CHOP given every 2 weeks and a dose-escalated CHOP
regimen given every 3 weeks. The doses of the latter regimen were
based on a prior Japanese study. The Balzarotti study treated
patients with a dose-intense regimen every 2 weeks.4

The Japanese Clinical Oncology Group (JCOG) undertook a study
to assess 2 aggressive regimens which are variants of standard-dose
CHOP. Their goal is to compare one of these regimens in a future
randomized study against standard CHOP. The patients were random-
ly assigned to receive either biweekly CHOP or dose-escalated
CHOP with the groups balanced by institution and IPI score.5

Biweekly CHOP consisted of 8 cycles of standard CHOP every other
week (cyclophosphamide 750 mg/m2 i.v. day 1, doxorubicin 50
mg/m2 i.v. day 1, vincristine 1.4 mg/m2 (max, 2 mg) i.v. day 1 and
prednisolone 100 mg p.o. for 5 days). Dose escalated CHOP consist-
ing of cyclophosphamide 1.5 gm/m2 i.v. day 1, doxorubicin 70
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mg/m2, vincristine 1.4 mg/m2 (max, 2 mg) i.v. day 1 and
prednisolone 100 mg p.o. for 5 days every 3 weeks for 6
cycles. The dose escalation arm was based on a previous
study.6 Both arms used G-CSF support. Seventy (63 eli-
gible) patients were randomized to each arm with a medi-
an age of 61 years. Complete response (CR + CRu) rates
and progression-free and overall survival rates were simi-
lar in both groups. Toxicity was significantly different
with increased neutropenia (50% vs 86%; P < 0.0001)
and thrombocytopenia (3% vs 20%; P < 0.001) in the
dose-escalated group. Therefore based on similar efficacy
and differing toxicity, biweekly CHOP is currently being
compared to standard CHOP in the JCOG.

Balzarotti et al extended a previous study of CHOP
intensification by increasing the dose intensity of their
regimen by shortening the between-course intervals with
the support of growth factors. They had previously pub-
lished the results of a phase I-II CHOP intensification
study in which the maximal tolerated doses of cyclophos-
phamide and doxorubicin were found to be 1750 mg/m2

and 75 mg/m2 given every 21 days. In this current paper
they attempted to further increase the CHOP dose inten-

sity by shortening the interval to 14 days. There were 67
patients (median age, 48 years) entered into the study.
There was a dose finding phase in which cyclophos-
phamide was dose escalated. The maximum dose deliver-
able was 1750 mg/m2. Forty-four additional patients were
then treated at that dose. In an intention-to-treat analysis,
the 12-month freedom from progression (FFP) and over-
all survival (OS) for the entire series was 71% and 86%
respectively. On the basis of IPI categories, FFP was 74%
and 58% (P = 0.103) and OS was 92% and 71% (P =
0.005) for patients with 0-2 or > 3 adverse factors. In the
highest dose range of cyclophosphamide 2250 mg/m2,
the delivered dose was actually less than the dose of
cyclophosphamide of 2000 mg/m2. Dr. Portlock com-
ments on the differences between these trials including
age, histology, IPI risk groups.7 She points out that if
nonmyeloablative CHOP dose escalation has any role to
play in the treatment of these diseases, the increment of
increased curability is small. Other modalities need to be
explored.

n COMMENT BY STUART M. LICHTMAN, MD
The studies reported in this issue of the Annals of

Oncology are attempts at increases in dose intensity (dose
of effective drug administered per unit time) and dose
density (the frequency of effective drug dose adminis-
tered). Part of the background of these trials is that mye-
loablative dose intensity regimens have been established
in the autologous stem cell salvage therapy of chemother-
apy sensitive relapsed disease. In untreated patients the
role of dose intensity remains questionable. It has been a
difficult issue to study due to the role of CHOP as a poten-
tially curative regimen that is tolerable, particularly with
hematopoietic growth factors, and that myeloablative ther-
apy is essentially limited to younger high-risk patients.
The IPI index clearly shows that age and advanced disease
leads to poor outcome. In patients with intermediate or
high-risk scores, the probability of cure is still < 40-50%.
Even if these dose-dense or intense regimens were to
show some advantage they would not be appropriate for a
large proportion of patients who are either older or have
significant comorbid illness. The study by Fisher et al ran-
domized patients to either standard CHOP or to regimens
that were felt to be more intense or have additional drugs.
These regimens (m-BACOD, ProMACE-CytaBOM,
MACOP-B) were thought to be more effective based on
smaller phase II trials.8-10 In the treatment of lymphoma in
older patients, manipulation of the basic CHOP schedule
has resulted in inferior outcome.11 These studies have
emphasized that prospective testing of dose-dense and/or
dose-intense regimens need to be studied in careful
prospective manner, preferable in multiple institutions or
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in cooperative groups. It may be that we have reached a
plateau in benefit with the basic CHOP or any other cur-
rently available chemotherapy combination in the untreat-
ed patient. The recent study showing the benefit of adding
a target therapy (ie, rituximab) should give us encourage-
ment to further explore the addition of these or similar
drugs.12 The trials reported in the Annals of Oncology also
emphasize the need for improved therapy for the poor-risk
(high IPI score) patients. Such studies need to be different
for the younger and older patients, as each group has spe-
cific needs. These 2 papers (and the accompanying editor-
ial)demonstrate that before significant alterations in stan-
dard therapies are embraced, they need to be studied in a
prospective and cautious manner and that high-dose thera-
py in the untreated patient remains unproven.   n
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Hormone Replacement
Therapy Formulations and
Risk of Epithelial Ovarian
Cancer
A B S T R A C T  & C O M M E N T A R Y

Synopsis: This study did not suggest any consistent
pattern of altered risk for ovarian cancer and the over-
all use of HRT by specific formulations of HRT 

Source: Sit A, et al. Gynecol Oncol. 2002;86:118-123.

Sit and associates from the university of pitts-
burgh assessed the association between the use of

hormone replacement therapy (HRT) and the risk of
invasive epithelial ovarian cancer in women participat-

ing in a population-based, case-control study conducted
in the Delaware Valley from 1994 to 1998. Cases aged
45 or older at diagnosis (n = 484) were compared to
community controls (n = 926) frequency matched by
age and area of residence. Information on HRT formu-
lation, timing, and duration were obtained by in-person
interviews conducted by trained interviewers. HRT for-
mulations were classified as opposed (estrogen + prog-
estin) or unopposed (estrogen alone). They were further
categorized according to the estrogen component as
either conjugated equine estrogen (CEE), the most com-
mon formulation, or non-CEE. Overall, no association
was found between any use of HRT and epithelial ovari-
an cancer. Although use of unopposed non-CEE was
associated with a significant decrease in risk among
hysterectomized women (OR = 0.17), this was not true
for women with intact uterus (OR = 1.14). No signifi-
cant differences in ovarian cancer risk were observed
for other HRT formulations. Sit et al concluded that
their results did not suggest any consistent pattern of
altered risk for ovarian cancer and the overall use of
HRT by specific formulations of HRT.

n COMMENT BY DAVID M. GERSHENSON, MD
The recent findings of several epidemiologic studies

of the benefits and risks of HRT have understandably
concerned the public and have challenged the dogma
like never before. As obstetrician-gynecologists, we are
as perplexed as the public by the conflicting results aris-
ing from these very complex epidemiologic investiga-
tions. While much of the recent media attention has
focused on the influence of HRT on breast tissue,
bones, and the cardiovascular system, a number of stud-
ies, like this one by Sit et al, have addressed the risk of
ovarian cancer. The findings regarding the association
between HRT and risk of ovarian cancer have been very
conflicting. In a thorough review of the subject in an
editorial accompanying this article authored by Dr.
Harvey Risch, possible explanations for this disparity in
the findings are discussed.1 As Dr. Risch points out,
variables within these studies include the type of HRT
formulation, the duration of use, the latency period, and
age during usage. He suggests that, if there is an
increased risk of ovarian cancer associated with HRT,
the magnitude of risk increase is most probably small.
In yet another recent study published in the Journal of
the American Medical Association, Lacey and col-
leagues found that women who used estrogen-only
HRT were at significantly increased risk of ovarian can-
cer.2 This was true particularly for those women who
used the medication for 10 or more years. Interestingly,
those women in this study who used short-term estro-
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gen-progestin-only replacement therapy were not at
increased risk. Until more definitive information is
forthcoming, it will be left to each physician and
woman to arrive at their best personal decision regard-
ing HRT. But, in my view, the influence of HRT on
ovarian cancer risk should take a backseat to other con-
siderations—osteoporosis, breast cancer risk, cardiovas-
cular disease, vasomotor symptoms, vaginal symptoms,
the uterine cancer risk—in this decision-making
process.   n

Dr. Gershenson is Professor and Chairman, Department
of Gynecology, M.D. Anderson Cancer Center, Houston,
Tex.  

References
1. Risch HA. Gynecol Oncol. 2002;86:115-117. 
2. Lacey JV, et al. JAMA. 2002;288:334-341.

Stage III Colon Cancer: 
The Importance of the
Number of Nodes 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In the classical TNM staging system for
colon cancer, stage III includes patients with any size
primary (T1-4) and involved regional lymph nodes.
Clinically, this group is very heterogeneous and sur-
vival is variable. In an effort to determine if further
stratification of stage III on the basis of nodal status (1-
3 or > 3) would result in clinically important informa-
tion, the National Cancer Data Base was examined.
The results support the stratification into three subsets
based upon nodal status. The data presented are likely
to influence future modifications of the American Joint
Cancer Commission’s staging manual and also in the
refinement of clinical research projects in which adju-
vant therapies are examined.

Source: Greene FL, et al. Ann Surgery. 2002;236:
416-421.

Traditionally, stage iii colon cancer is defined
on nodal involvement independent of tumor size

(eg, T1-T4). However, recent reports have suggested
that there is a heterogeneous survival pattern within
stage III colon cancer patients, when examined in the
context of T and N categories.1 Greene and colleagues
used the National Cancer Data Base (NCDB), which is

a large hospital cancer registry based national clinical
surveillance and outcomes resource, to determine the
prognostic significance of subgroup stratification based
upon the number of lymph nodes found to be involved
with cancer at the time of initial resection.

The NCDB captures approximately 75% of all newly
diagnosed cancers in the United States. During the
years 1987 to 1993, a total of 50,042 adult patients with
node-positive colon cancer were reported to this nation-
al registry. This represents about one third of all stage
III colon cancer during this period. From this, survival
rates were calculated using a strategy dividing patients
into 3 subgroups: IIIA (T1/2, N1, M0), IIIB (T3/4, N1,
M0), and IIIC (any T, N2, M0). Additional characteris-
tics were also evaluated, including tumor location,
patient age, gender, ethniticity, and use of adjuvant
chemotherapy.

The 5-year observed survival was 59.8% for IIIA,
42% for IIIB, and 27.3% for IIIC. A multivariate pro-
portional hazards model identified that this subgrouping
defined highly significant differences in survival, as did
patient age, tumor grade, and treatment with adjuvant
chemotherapy. The IIIA sub grouping (T1/2, N1 [1-3
nodes]) represented 10.7% of the population of stage III
patients, whereas IIIB patients (T3/4, N1 [1-3 nodes])
were 60.5% and IIIC (any T, N2 [> 3 nodes]) were
28.8%. For each subgroup, the other independent vari-
ables indicated significant influence on survival (tumor
grade, age, and the use of chemotherapy). Thus, the use
of adjuvant chemotherapy was shown to enhance sur-
vival for each of the subgroups.

n COMMENT BY WILLIAM B. ERSHLER, MD
This careful analysis of a very large database has ren-

dered an important observation that is worthy of sus-
tained consideration. It appears that the significant het-
erogeneity in observed survival for stage III patients
may be, in a striking way, related to the number of
involved resected nodes. Inasmuch as adjuvant therapy
was shown to enhance survival for all three subgroups,
a decision to withhold therapy from those in the more
favorable subgroup would not be advised. On the con-
trary, the question of whether more intensive
chemotherapy regimens should be studied in those with
greater than 3 nodes (subgroup IIIC) seems relevant.
Furthermore, inasmuch as the median age for patients in
this registry study (and for colon patients in general) is
approximately 70 years, the data might suggest that we
should be particularly concerned to engage in adjuvant
treatment in those with stage IIIC disease.

It remains to be seen whether the next edition of the
American Joint Committee on Cancer (AJCC) staging
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manual will be revised to include these subgroups for
stage III colon cancer, but it is very likely that it will be
discussed in detail, inasmuch as Dr. Greene is the chair-
man of that organization. The data provide compelling
evidence to further refine the staging system, and are an
excellent example of the value of large-scale tumor reg-
istries.   n

Reference
1. Merkel S, et al. Cancer. 2001;92:2754-2759.

The IBIS-1 Breast Cancer
Prevention Trial: 
Initial Results
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A large, placebo-controlled investigation of
tamoxifen for prevention of breast cancer in high-risk
women is reported. There was a 32% reduction in breast
cancer but also an increase in thromboembolic events
and all cause mortality in the tamoxifen treatment
group. Thus, further analysis of this and other ongoing
trials is necessary before the use of tamoxifen for breast
cancer prevention can be commonly recommended. 

Source: Cuzick J, et al. Lancet. 2002;360:817-824.

The international breast cancer intervention
Study (IBIS) performed by a collaborative group

from the United Kingdom, Australia, New Zealand and
some additional European countries initiated a trial in
1992 to determine the role of Tamoxifen in the preven-
tion of breast cancer in women at high risk. In the cur-
rent report they detail the preliminary results (after a
median follow-up of 50 months) of a randomized,
placebo-controlled trial of tamoxifen, 20 mg/day, in
7152 women aged 35-70 who were at increased risk of
breast cancer. Of the 3578 women in the tamoxifen
group, 69 breast cancers had been diagnosed, whereas
101 cases occurred in the 3566 in the placebo group
(risk reduction of 32% [95% CI, 8-50]; P = 0.013).
Age, degree of risk and the use of hormone-replacement
therapy did not affect the reduction. Endometrial cancer
was not significantly increased but thromboembolic
events occurred more commonly (43 vs 17; odds ratio,
2.5 [1.5-4.4]; P = 0.001) in the tamoxifen-treated
women. Of note, there was a significant excess of
deaths from all causes in the tamoxifen group (25 vs 11;
P = 0.028), analysis of the combined evidence indicated

that the mortality from nonbreast cancer causes was not
increased by tamoxifen. Cuzick and associates conclude
that the overall risk-to-benefit ratio for the use of
tamoxifen in prevention remains unclear, highlighting
the need for continued follow-up of this and the other
ongoing trials.

n COMMENT BY WILLIAM B. ERSHLER, MD
The evidence that tamoxifen (or other anti-estrogens,

such as Raloxifene) can inhibit breast cancer is mount-
ing. Early reports demonstrated significant reduction of
new contralateral tumors in tamoxifen treated patients
with early breast cancer,1 and this effect has been esti-
mated to result in approximately 50% fewer tumors
with 5 years of treatment.2

There are at least 4 prevention trials currently ongo-
ing. These include one at the Royal Marsden Hospital
(London),3 the National Surgical Adjuvant Breast and
Bowel Project, P-14, the Italian National trial5 and the
IBIS trial, the initial findings of which are the subject of
the current report. The findings from this and the other
3 are somewhat conflicting. In the IBIS trial there was a
one-third reduction in breast cancer and in the NSABP
trial the reduction was 50%. However, in the 2
European studies, little or no reduction in breast cancer
incidence was observed. The results are difficult to rec-
oncile, but the methodology was similar enough to
allow a compiled analysis which allows an estimated
30-40% reduction in breast cancer incidence.6 Of
course, the big question is whether this effect is large
enough to outweigh the established side-effects of
tamoxifen, notably an increase in menopausal symp-
toms, vascular events, and endometrial cancer.

There are also initial results available for Raloxifene7

suggesting a higher level of breast cancer reduction
(70%) with a similar side effect profile, except, possibly
for less endometrial cancer. Currently, a direct compari-
son of tamoxifen and Raloxifene in breast cancer pre-
vention is underway. Similarly, aromatase inhibitors
(such as anastrazole) have been shown to be more effec-
tive than tamoxifen in reducing recurrence of ER+
breast cancer and in preventing the appearance of new,
contralateral tumors (58% reduction compared with
tamoxifen).8 Drugs in this class do not have estrogen
agonist properties present with tamoxifen, and thus are
unlikely to be associated with endometrial cancer or
thromboembolic disease. Thus, their use in the setting
of breast cancer prevention for high-risk women will be
of great interest. 

The increased all-cause mortality observed in the
IBIS trial has not been observed in the others, and in
the all-trial combined data, it is not apparent.
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However, the significant increase in thromboembolic
events is a common observation and warrants specific
concern. In the IBIS trial (as well as in NSABP P-1)
there was a small, but significant difference in throm-
boembolic deaths, occurring particularly after surgery
or periods of immobilization. Thus, the suggestion that
tamoxifen be held during these periods (surgery or
immobilization for other causes) has been forwarded
by Cuzick et al.

All considered, there is yet to be a consensus on the
value of tamoxifen for prevention of breast cancer.
Certainly, the data support its effectiveness in this
capacity, but associated complications, particularly in
thromboembolic events and endometrial cancer, are dis-
concerting and more long-term analysis of the current
trials is warranted before this approach can be common-
ly recommended.   n
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Menopausal Hormone
Replacement Therapy and
Risk of Ovarian Cancer 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: There appears to be an increase in ovarian
cancer with long-term estrogen-only hormone replace-
ment therapy. 

Source: Lacey J, et al. JAMA. 2002;288:334-341.

Between 1973 and 1980, the american cancer
Society and the National Cancer Institute conduct-

ed the Breast Cancer Detection Demonstration Project
(BCDDP). More than one quarter of a million women
were involved in this study. Follow-up of these partici-
pants began in 1979, and 4 phases have been completed.

Questions concerning hormone therapy were asked.
Initially no distinction was made between estrogen-only
replacement therapy (ERT) and estrogen-progestin
replacement therapy (EPRT). A distinction was made
beginning in 1987. 

Using appropriate exclusions, 44,247 women
were available for inclusion in this study.
Diagnoses of ovarian cancer were verified through
medical record review, cancer registry information
and the National Death Index. Three hundred twen-
ty-nine cases of ovarian cancer were diagnosed,
virtually all of the epithelial type. The mean length
of follow-up of the women in the study was 13½
years. The mean age at the start of follow-up was
slightly less than 57 years. Parity, use of oral con-
traceptives, and hysterectomy were inversely asso-
ciated with ovarian cancer. Estrogen-only hormone
replacement therapy was significantly associated
with ovarian cancer. Longer use of estrogen result-
ed in higher risk ratios. For those women who used
ERT for 20 years or more, there was a greater than
3-fold increase in ovarian cancer. The increase was
approximately 7% per year of ERT usage. There
was no significant increase in risk for those women
who took only EPRT.

n COMMENT BY KENNETH L. NOLLER, MD
This important study was greatly overlooked because

of the tremendous publicity surrounded by the decision
of the Women’s Health Initiative not to continue the
estrogen plus progestin arm of their study due to various
increased risks. That is unfortunate as this well-done
study suggests that there also are risks associated with
estrogen-only therapy. 

Over the past several years, I have frequently
commented on study design, P-values, and confi-
dence intervals. Certainly the most powerful type of
study uses a prospective, randomized study (experi-
mental) design. Cohort studies, such as this report,
are less powerful. Nonetheless, if performed proper-
ly and if the risk ratio is significantly elevated, they
are quite believable. While an increase of risk of
20% or 30% is usually believable in a prospective
randomized trial, a similar increase in a cohort study
is questionable.

In this study by Lacey et al, there was a 3-fold
(300%) increase in ovarian cancer among estrogen-only
hormone replacement users. There was a smaller
increase in women who took the medication for only 10
years, but there was a definite dose response association.
That is, the risk of ovarian cancer increased with increas-
ing length of usage. 

86 November 2002



This is quite a good study and it could stand alone.
However, other articles have found a similar associa-
tion, and thus I think it is reasonable for us to believe
that the use of estrogen replacement therapy may actu-
ally increase a woman’s risk of developing epithelial
ovarian cancer. What is harder to understand is why
this association would be true. So far I am not aware
that anyone has developed a believable pathophysio-
logical explanation.   n

Dr. Noller is Professor and Chairman, Department of
OB/GYN, Tufts University School of Medicine, Boston,
Mass.

CME Questions
Which of the following statements about the use of tamoxifen to

prevent breast cancer in those considered at high risk is not
likely to be true?
a. Treatment is associated with an increase in thromboembolic

events.
b. Treatment is associated with an increase in menopausal 

symptoms (eg, hot flushes).
c. Treatment is associated with a reduction in breast cancer 

incidence.
d Treatment is associated with reduction in all cause mortality

With regard to prognosis for patients with stage III colon cancer,
which of the following factors are independent variables?
a. Age
b. Adjuvant chemotherapy
c. Nodal status
d. All of the above

According to the article by Lacey et al, all of the following 
were found to decrease the risk of developing epithelial ovarian
cancer except:
a. pregnancy.
b. oral contraceptive use.
c. hysterectomy.
d. estrogen replacement therapy.

Readers are Invited. . .
Readers are invited to submit questions or com-

ments on material seen in or relevant to Clinical
Oncology  Alert. Send your questions to: Robert
Kimball, Clinical Oncology Alert, c/o American
Health Consultants, P.O. Box 740059, Atlanta, GA
30374. For subscription information, you can reach
the editors and customer service personnel for Clinical
Oncology Alert via the internet by sending e-mail to
robert.kimball@ahcpub.com.   n
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In Future Issues: NEED

More than 60 titles available. 
Visit our Web site for a complete listing.

1. Point your Web browser to:
http://www.ahcpub.com/online.html

2. Select the link for “AHC Online’s Home page.”
3. Click on “Sign On” at the bottom of the page.
4. Click on “Register now.” (It costs nothing to register!)
5. Create your own user name and password.
6. Sign on.
7. Click on “Search” at the bottom of the page.
8. Perform a search and view the results.

If you had a subscription to a product, the price next to
the search results for that product would say “FREE.”
Otherwise, the pay-per-view cost per article is
displayed. To take a look at a sample article, click on
“Content” at the bottom of the screen. Select Clinical
Cardiology Alert, Archives, 1997, January 1, and the
first article, “More Good News About Beta Blockers.”
We’ve made this article free so you can see some
sample content. You can read it online or print it out on
your laser printer.

Test Drive AHC Online Today!

AHC Online
Your One-Stop Resource on the Web

Attention Readers . . .
American Health Consultants is happy to announce

that we are opening up our Primary Care Reports
author process to our readers. A biweekly newsletter
with approximately 5000 readers, each issue is a fully
referenced, peer-reviewed monograph. 

Monographs range from 25-35 Microsoft Word doc-
ument, double-spaced pages. Each article is thoroughly
peer reviewed by colleagues and physicians specializ-
ing in the topic being covered. Once the idea for an
article has been approved, deadlines and other details
will be arranged. Authors will be compensated upon
publication. 

As always, we are eager to hear from our readers
about topics they would like to see covered in future
issues. Readers who have ideas or proposals for future
single-topic monographs can contact Managing Editor
Robin Mason at (404) 262-5517 or (800) 688-2421 or
by e-mail at robin.mason@ahcpub.com.

We look forward to hearing from you.   n
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