
BRCA Mutations in Young Breast
Cancer Patients Without a Family

History Influence Histologic 
Features of the Tumors

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

Source: Armes JE, et al. Cancer 1998;83:2335-2345.

It is now understood that breast tumors that develop in
women with germline mutations in cancer susceptibility genes

(particularly BRCA1 and BRCA2) have distinct histologic pheno-
types.1,2 However, the majority of the current data is derived from
affected individuals from cancer families, but mutations are also
observed in women without such a family history. In fact, the
majority of women with breast carcinoma who carry a BRCA1 or
BRCA2 mutation do not have any family history of breast or ovari-
an cancer. The current study was designed to determine whether the
histologic phenotypes recognized for tumors in BRCA1/2 mutation
carriers from cancer prone families apply to breast carcinoma
occurring in young women with germline BRCA1/2 mutations but
no family history of breast cancer.

The study undertook a histologic assessment of breast carcino-
mas diagnosed before age 40 years identified from a population-
based study. Samples were derived from the Australian Breast Can-
cer Family Study (ABCFS). Of 467 breast cancer cases diagnosed
between 1992 and 1995 in this age group, blood samples were
available from 388 cases. BRCA mutations were detected by the
protein truncation test and were confirmed by manual cycle
sequencing.

For the morphologic study, tumors from 10 cases with germline
BRCA1 mutations and nine cases with BRCA2 mutations were
compared with tumors from 21 control patients (younger than 40
years old, without BRCA mutations). 

Breast cancer in BRCA1 mutation carriers was associated with
distinct histologic appearance. The tumors were higher grade with
greater mitotic counts, a syncytial growth pattern, pushing margins
and confluent necrosis. Furthermore, atypical medullary carcinoma
was observed to a greater extent in this group. In contrast, all low-

INSIDE
Ductal 

carcinoma in
situ: When is
conservative
surgery alone

sufficent?
page 18

Edatrexate
plus

paclitaxel in
metastatic

breast cancer
page 20

Conformal
radiation

therapy low-
ers the risk of

radiation-
induced 

proctitis com-
pared to 

conventional
prostate radi-
ation therapy

page 21

EDITOR
Dan L. Longo, MD, FACP
Scientific Director,
National Institute on Aging
Baltimore, MD

CO-EDITOR
William B. Ershler, MD
Eastern Virginia 
School of Medicine
Norfolk, VA

EDITORIAL
ADVISORY BOARD
George P. Canellos, MD
Chief, Division of Medical
Oncology
Dana-Farber Cancer Institute
Boston

Bruce A. Chabner, MD
Chief, Hematology and 
Oncology Unit,
Massachusetts General Hospital,
Boston

Lawrence H. Einhorn, MD
Professor of Medicine,
Department of Medicine
Section of Hematology and Oncol-
ogy, Indiana University, Indianapolis

Robert L. Goodman, MD
Chairman,
Department of Radiation Oncology 
St. Barnabas Medical Center
Livingston, NJ

Marc E. Lippman, MD
Director, Lombardi Cancer Center
Georgetown University,
Washington, DC

H.M. Pinedo, MD
Professor of Oncology,
Free University Hospital
Amsterdam, The Netherlands

Thomas J. Smith, MD, FACP
Special Features Editor
Massey Cancer Center
Medical College of Virginia
Richmond

Gregory Sutton, MD
Professor and Chief, Section 
of Gynecologic Oncology
Indiana University School of Medi-
cine, Indianapolis

Robert C. Young, MD
President, Fox Chase Cancer 
Center, Philadelphia

CLINICAL
ONCOLOGY ALERT

A monthly update of developments in cancer treatment and research

Volume 14     •     Number 3     •    March 1999    •     Pages 17-24

American Health Consultants Home Page—http://www.ahcpub.com CME for Physicians—http://www.cmeweb.com



grade tumors and tumors with low mitotic rates were
found in the control groups (those without germline
BRCA1/2 mutations). Those with germline BRCA2
mutations were more likely to have pleomorphic histol-
ogy exhibiting extensive intraductal growth.

Thus, there appears to be distinct histologic correlates
of mutations in the BRCA genes. The authors suggest
that such histologic patterns observed in young patients
may be useful in predicting those for whom more exten-
sive genetic testing may be fruitful.

■ COMMENTARY
Screening for BRCA mutations is a cumbersome and

expensive task. This is primarily because these are large
genes and numerous evenly distributed mutation sites
have been observed. Accordingly, widespread screening
is currently not feasible. The criteria used to determine
which patients or families should be screened have yet to
be established. The current report may be helpful in this
regard. Young women with atypical medullary or pleo-
morphic medullary carcinomas that have histologic fea-
tures of syncytial growth or prominent pushing margins
are more likely to have mutations in BRCA genes. 

This may well be the first demonstration, on a popula-
tion basis, of a phenotypic-genotypic correlation with
regard to BRCA mutation. Prior kindred studies3,4 also

demonstrated similar histologic features, but in this report
individuals were not selected for family history. The fact
that such findings were clearly distinct in a small study
such as this indicates just how powerful the association is.

High-grade tumors with similar histologic patterns
have been identified with breast cancer in younger
women in general.5 From the current analysis of 40
patients, it could be predicted that those histologic corre-
lates of more aggressive tumors (seen more commonly
in young patients) might well relate, in part, to BRCA
mutations. Genetic screening for the families of these
patients would seem appropriate.   ❖
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Which of the following statements about BRCA gene mutations in

breast cancer is true?
a. BRCA mutations are found more commonly in elderly patients

with breast cancer.
b. BRCA mutations are found to correlate with aggressive histo-

logic patterns, but only in those individuals with “familial”
breast cancer.

c. BRCA mutations are found to correlate with aggressive histo-
logical patterns in breast cancer patients with or without a fami-
ly history of breast cancer.

d. BRCA mutations do not correlate with histological patterns.
e. BRCA mutations are associated with less aggressive histologi-

cal patterns in patients with a family history of breast cancer. 

90:1138-1145.
5. Marcus JN, et al. Monogr Natl Cancer Inst 1994;

16:23-34.

Ductal Carcinoma In Situ:
When is Conservative
Surgery Alone Sufficient?
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Ductal carcinoma in situ is highly curable by
mastectomy. More conservative surgical approaches
have become commonly employed, but local recurrences
are considerably more frequent (approximately 20%).
The addition of radiation therapy effectively reduces
local recurrence by about 50%. Yet, it is still unclear
which patients are likely to benefit from more radical
surgery or additional radiation. Two recent reports have

18 March 1999

Subscriber Information
Customer Service: 1-800-688-2421

Customer Service E-Mail Address:

customerservice@ahcpub.com

Editorial E-Mail Address:

holland.johnson@medec.com

World-Wide Web: http://www.ahcpub.com

Subscription Prices
United States

$199 per year (Student/Resident rate: $100).

Multiple Copies
1-9 additional copies: $100 each; 10 or more copies: $60 each.

Canada
$243 per year plus GST (Student/Resident rate: $110 plus GST).

Elsewhere
$229 per year (Student/Resident rate: $110).

Accreditation
American Health Consultants is accredited by the Accreditation

Council for Continuing Medical Education (ACCME) to sponsor

CME for physicians. American Health Consultants designates this

CME activity for 20 credit hours of Category 1 of the Physician’s

Recognition Award of the AMA. This CME activity was planned

and produced in accordance with the ACCME Essentials. 

Questions & Comments
Please call Robin Mason, Assistant Managing

Editor, at (404) 262-5517 or Holland Johnson,

Copy Editor, at (404) 262-5540 between 8:30 a.m.

and 4:30 p.m. ET, Monday-Friday.

Clinical Oncology Alert, ISSN 0886-7186, is

published monthly by American Health Consultants,

3525 Piedmont Rd., NE, Bldg. 6, Suite 400, Atlanta, GA

30305. 

GROUP PUBLISHER: Donald R. Johnston. 
EXECUTIVE EDITOR: Glen Harris.
ASSISTANT MANAGING EDITOR: Robin Mason.
COPY EDITORS: Holland Johnson,
Neill Larmore, Michelle Moran.

GST Registration Number: R128870672. 

Periodical postage paid at Atlanta, GA. 

POSTMASTER: Send address changes to 

Clinical Oncology Alert, P.O. Box 740059,

Atlanta, GA 30374. 

Copyright © 1998 by American Health Consultants. All

rights reserved. No part of this newsletter may be repro-

duced in any form or incorporated into any information-

retrieval system without the written permission of the

copyright owner. 

Back issues: $33. 

Missing issues will be fulfilled by customer service free

of charge when contacted within one month of the

missing issue’s date.

This is an educational publication designed to present

scientific information and opinion to health profession-

als to stimulate thought and further investigation. It

does not provide advice regarding medical diagnosis

or treatment for any individual case. It is not intended

for use by the layman.

Dr. Longo’s work as an editor and author was per-

formed outside the scope of his employment as a U.S.

government employee. This work represents his per-

sonal and professional views and not necessarily

Statement of Financial Disclosure
American Health Consultants does not receive material commercial support for any of its continuing medical education publications. In

order to reveal any potential bias in this publication, and in accordance with Accreditation Council for Continuing Medical Education guide-

lines, a statement of financial disclosure of editorial board members is published with the annual index.



addressed this issue. On the basis of these studies,
patients best suited for conservative therapy alone (out-
side of a clinical trial) are those with low grade, small
lesions with no necrosis and clear surgical margins.

Sources: Hetelekidis S, et al. Cancer1999;85:427-431;
Boyages J, et al. Cancer 1999;85:616-628.

The management of ductal carcinoma in situ
(DCIS) involves initial treatment decisions that are

difficult. The difficulty emerges because mastectomy is
nearly 100% curative1 but is more aggressive treatment
than is given to patients with invasive cancer and is per-
haps more therapy than most patients need. Indeed, con-
servative surgical approaches have provided excellent
results with low local recurrence rates and more satisfac-
tory cosmetic and psychological outcomes.2,3 When
radiation therapy is added to a conservative surgical pro-
cedure, local recurrence rates approximate those
observed after mastectomy in some series.

Recently, two papers published in Cancer provide use-
ful data for clinicians advising patients in this decision-
making process. In the first report, Hetelekidis and col-
legues from Harvard examined outcomes in 59 patients
with DCIS who presented from 1985 to 1990 and were
treated with excision alone. Study pathologists examined
histologic slides and all had negative margins at the time
of initial review. The median age at diagnosis was 54
years and the median follow-up time was 95.5 months.
All but two presented with mammographic findings only
and all of the patients who recurred had reexcision.

One factor considered important in predicting the
chance for local recurrence has been the lesion size.4,5

However, size has been difficult to assess because DCIS
is usually not grossly apparent. Thus, histologic speci-
mens have been used to assess size, and these methods
have proven imprecise.6 In this series, a novel approach
was developed. The number of low power fields (40X)
in which DCIS was identified were summed and used as
a surrogate measure of overall size.

Similarly, margin status has proven to be a difficult
assessment, primarily because DCIS lesions can have
gaps of several millimeters separating them, suggesting
that margins of just a few millimeters may be inade-
quate to assure total excision. In this series, patients
with involved margins were not included. Those with
margins of 1 mm or less were considered “close,”
whereas those with margins greater than1mm were
considered “negative.”

Although local recurrence developed in 10 of the 59
patients, no patients developed metastatic disease or

died of breast cancer. The actuarial five-year local recur-
rence rate with a conservative surgical procedure alone
was 10%. Four of the 10 recurrences were invasive car-
cinomas and six were DCIS. All recurrences occurred in
close proximity to the originally resected lesion.

In this series, the single most important factor that
predicted the development of local recurrence was
lesion size. Those with low power field (LPF) scores of
greater than 5 had 17% actuarial five-year local recur-
rence rates compared to 3% five-year local recurrence
rates for those with smaller (<5 LPF) lesions. In fact,
size was the only factor that reached a level of statistical
significance in univariate analysis. Although patients
with nuclear Grade 3 lesions had a higher local recur-
rence rate than those with nuclear Grade 1 and 2 lesions
(18% vs 6% and 5% respectively), and patients with
close margins (< 1mm) had a higher local recurrence
rate than those with negative margins (> 1mm 25% vs
8%), these differences did not reach statistical signifi-
cance. Yet, Hetelekidis et al point out, of the 19 cases
with margins of less than 1 mm, lesion size of less than
5LPF and nuclear grade of 1 or 2, there were no local
recurrences;  by contrast, the remaining 40 patients had
a five-year actuarial local recurrence rate of 15%.

Thus, in this single series, it appears that lesion size,
nuclear grade,and margin status were prognostic factors
that would help predict local recurrence and, thereby, be
useful in advising patients regarding the use of adjunc-
tive radiation therapy or mastectomy. Interestingly, in
this series, factors such as patient age, family history,
predominant architectural pattern (comedo type or
other), or the presence of necrosis did not offer addi-
tional predictive value.

In the second report by Boyages and collegues, a
meta-analysis of the patient, tumor, and treatment factors
relevant to local recurrence after DCIS resection was
undertaken. Boyages et al included the effects of such
factors as patient age, presence or absence of family his-
tory, DCIS subtype, presence or absence of necrosis, and
margin status (among others) to calculate risks of local
recurrence for each treatment approach (mastectomy or
conservative surgery plus radiation). The overall local
recurrence rate was 22.5% for studies examining conser-
vative surgical procedures alone, 8.9% for conservative
surgery plus radiation therapy, and 1.4% for studies
involving mastectomy alone. These summary figures are
not exactly comparable because of the greater likelihood
that those with smaller lesions and clear margins would
be treated by conservative surgical procedures. Nonethe-
less, the patients with risk factors of presence of necrosis,
high grade cytological features, or comedo subtype were
found to derive the greatest improvement when radiation
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therapy was added to a conservative surgical procedure.
Local recurrence among patients treated with conser-

vative surgery alone was about 20% and radiation thera-
py would appear to reduce this risk by half. The differ-
ences in local recurrence rates between conservative
surgery alone and conservative surgery plus radiation
therapy were found to be most apparent for those
patients with high grade tumors, DCIS with necrosis, or
of the comedo subtype, and for those with close or pos-
itive surgical margins.

■ COMMENTARY
DCIS now accounts for about half of the malignancies

detected by mammography. Although DCIS can present
as a palpable tumor, or as a nipple discharge, or as Paget’s
disease of the nipple, most cases are found on mammog-
raphy. There are several histologic patterns that DCIS can
take; they are mainly divided into comedo and noncome-
do forms. The latter include cribriform, micropapillary,
solid, and clinging histologic patterns. The comedo form
is more likely to be comprised of cells with greater cellu-
lar atypia, a higher proliferative rate, and greater expres-
sion of oncogenes such as HER-2/neu and mutant p53.
The comedo and noncomedo forms can often be distin-
guished on the basis of the mammographic appearance:
comedo forms are associated with coarse granular micro-
calcifications and noncomedo types are more often asso-
ciated with fine granular microcalcifications.

Initial decisions in the management of DCIS are com-
plex and involve a range of individual patient preferences.
For some, conservative surgery is favored and it has been
proposed that this approach may be equivalent in outcome
to mastectomy, especially if adjunctive radiation therapy
is included. However, many questions remain and are the
subject of ongoing, randomized clinical trials (such as
NSABP B17).7 Until the completion of these trials, the
clinical series by Hetelekidis et al and the meta-analysis
by Boyages et al highlighted here provide useful insights. 

The data from both reports would suggest that radia-
tion therapy be added to conservative surgery in those
patients with increased likelihood of local recurrence.
Included among these patients who should receive radia-
tion therapy would be those with larger lesions, although
this is difficult to assess with quantitative certainty. The
size of comedo lesions can be corroborated by amplified
views of the mammogram in many cases; the mamma-
graphic appearance of the noncomedo forms is less reli-
able as a gauge of lesion size. Other factors that would
favor the addition of radiation therapy include the
absence of a reasonably wide surgical margin (optimally
10 mm), the presence of necrosis, comedo subtype, and,
high cytological grade. Of course, for patients who seek

the lowest risk for recurrence, the meta-analysis confirms
that mastectomy reduces the risk of recurrence to close to
1%. As the Harvard series indicated, recurrences were
local, and cures after recurrence remain likely.

Until more data is available, it would be inappropriate
to be dogmatic in this decision-making process. Instead,
it seems prudent to review those recurrence risk factors
on a case-by-case basis and allow the patient to incorpo-
rate her own preferences for initial treatment. Women
with small noncomedo lesions with an adequate margin
around the resected tumor specimen have a low risk of
recurrence with surgery alone. Most of the remaining
patients may be cured with a combination of resection of
the lesion and radiation therapy to the breast.   ❖
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When considering treatment options for ductal carcinoma in
situ (DCIS), which of the following statements is true?
a. Factors that would favor the addition of radiation therapy after

conservative surgery include larger lesion size, narrow margins,
and high cytologic grade.

b. The presence of a family history of breast cancer would favor
the addition of radiation therapy after conservative surgery.

c. Conservative surgery followed by radiation therapy is associat-
ed with less local recurrence than mastectomy.

d. Recurrent breast cancer after conservative surgery (with or
without radiation therapy) is more likely found in axillary nodes
or bone than breast cancer occurring after mastectomy.

Edatrexate Plus 
Paclitaxel in Metastatic
Breast Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Based on preclinical data suggesting syn-
ergistic activity, edatrexate was combined with a 3-h
paclitaxel infusion in patients with advanced
metastatic breast cancer in a phase I study involving
escalating doses of edatrexate. A maximum tolerated
dose for edatrexate in the combination was deter-
mined to be 350 mg/m2. In addition to myelosup-
pression, diarrhea, stomatitis, nausea and vomiting,
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and myalgias were the major toxicities. In 23
patients, four complete and seven partial responses
were noted (overall response rate 48%). This combi-
nation is active even in patients who have previously
received methotrexate.

Source: D’Andrea G, et al. Clin Cancer Res 1999;
5:275-279.

In recent years, a number of important studies
have identified the features of methotrexate action that

make it effective as an antitumor agent. These studies
have led to the development of methotrexate congeners
that appear to be more effective than methotrexate. For
example, edatrexate (10-ethyl-10-deaza-aminopterin) has
a higher affinity for the one-carbon-reduced folate trans-
porter than does methotrexate and is more readily polyg-
lutamated by the folylpolyglutamate sythetase in tumors
than is methotrexate. Therefore, greater concentrations of
edatrexate polyglutamates accumulate in tumors and
lower levels of these polyglutamates accumulate in nor-
mal proliferative cells than do methotrexate polygluta-
mates and the result is a higher therapeutic index.1

Paclitaxel is known to be highly active in the treat-
ment of breast cancer and a number of other malignan-
cies.2 Investigation of potential interactions between
paclitaxel and edatrexate in preclinical models suggest-
ed impressive synergy when edatrexate was adminis-
tered before paclitaxel but antagonism if the order of
administration was reversed3. Therefore, D’Andrea and
colleagues at Memorial Sloan-Kettering Cancer Center
undertook a phase I dose-escalation study in patients
with metastatic breast cancer. 

Thirty-five women were entered into the study. All
had metastatic breast cancer with only one prior regimen
for the treatment of their metastatic breast cancer with
no history of prior taxane use. Prior methotrexate expo-
sure as a component of adjuvant therapy was permitted.
Patients were treated as outpatients every three weeks.
Edatrexate was given as a one hour infusion on day 1
and paclitaxel was given at 175 mg/m2 by three-hour
infusion on day 2. The edatrexate doses were escalated
from 180 mg/m2 to 210, 240, 270, 300, 350, and 400
mg/m2 in separate cohorts.

All 35 patients were assessable for toxicity and 23
patients had measureable disease and were assessable
for tumor response. The median number of cycles of
therapy given was four (range 2-33). The maximum tol-
erated dose of edatrexate was 350 mg/m2 when given on
this schedule with 175 mg/m2 of paclitaxel. At the max-
imum tolerated dose, one patient experienced grade 3
diarrhea, but no other grade 3 nonhematologic toxicities
were encountered. By contrast, two patients at the 400

mg/m2 dose level experienced grade 4 stomatitis. Thus,
gastrointestinal tract toxicity is dose-limiting for this
combination. Other toxicities included myalgias and
neurosensory complaints.

Encouraging antitumor efficacy was noted. Of the 23
patients evaluable for response, four (17%) achieved a
complete response and seven (30%) achieved a partial
response. None of these eleven responders had prior
therapy for metastatic disease; two had only hormonal
therapy for their metastatic disease and nine had
received adjuvant chemotherapy, including six who had
taken methotrexate.

■ COMMENTARY
Resistance to methotrexate is usually mediated by

mechanisms involving reduced folate transport or intra-
cellular metabolism. These mechanisms usually do not
affect sensitivity to tubulin-binding agents such as pacli-
taxel. Similarly, paclitaxel resistance mechanisms, while
not completely defined, generally do not lead to
methotrexate resistance. Thus, the combination of the
two agents could be effective clinically.

This phase I study of paclitaxel with the super-
methotrexate edatrexate provides substantial encourage-
ment based upon the modest toxicity and high level of
activity (48% response rate) in metastatic breast cancer.
The responders were mainly patients with minimal prior
treatment; nevertheless, it is clear that additional explo-
ration of the combination in phase II and possibly phase
III studies is warranted.

It is difficult to understand why the activity of this
combination would be sequence-dependent. It remains
to be determined whether this in vitro sequence depen-
dence will be clinically apparent and if so, whether the
mechanism can be defined and used to predict other syn-
ergistic interactions.   ❖
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Which of the following statements about edatrexate is false?
a. It is more readily taken up by cells than methotrexate.
b. It is more readily polyglutamated in tumors than methotrexate.
c. When exposed to tumor cells following paclitaxel, it has syner-

gistic antitumor effects.
d. When exposed to tumor cells before paclitaxel, it has synergis-

tic antitumor effects.
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Conformal Radiation 
Therapy Lowers the Risk of
Radiation-Induced Proctitis
Compared to Conventional
Prostate Radiation Therapy
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Late toxic effects of radiation therapy on
normal tissues limit the amount of radiation therapy
that can be safely administered. The development of
novel methods employing multileaf collimators, three-
dimensional simulation, and specially shaped blocks
is called conformal radiation therapy and has the
potential to more accurately deliver radiation to the
tumor volume. Men were randomly assigned to
receive 64 Gy in daily 2 Gy fractions to treat prostate
cancer by either conventional treatment planning or
conformal techniques. Those receiving conformal
radiation therapy had similar disease control but sig-
nificantly lower rates of radiation-induced proctitis
and bleeding.

Source: Dearnaley DP, et al. Lancet 1999;353:267-272.

Amajor factor that limits the efficacy of
radiation therapy is the limit of normal tissue toler-

ance to external beam radiation therapy. Thus, adminis-
tration of more than 60 Gy to pelvic organs can produce
a serious risk of radiation-induced proctitis, rectal bleed-
ing, and urinary bladder problems. Some data suggest
that the ability to augment the dose of prostate radiation
therapy to 75 Gy might result in significantly better local
tumor control than 60 Gy.1 Preliminary single-arm clini-
cal trials suggest that the use of three-dimensional treat-
ment planning with computed tomography, together
with multileaf collimators to shape the beam and spe-
cially shaped blocks to restrict the radiation to the tumor

bed, is capable of permitting the delivery of higher and
more effective doses of radiation therapy and improving
treatment outcome.2,3

Researchers at the Royal Marsden Hospital in the
United Kingdom conducted a prospective randomized
study in 225 men with prostate cancer. One-hundred-
fourteen men were assigned to receive conformal radia-
tion therapy and one-hundred-eleven were assigned to
receive conventional radiation therapy. All patients had
prostate cancer without lymph node involvement and
had a projected life expectancy of 5-10 years. Median
follow-up was 3.6 years. Patients were treated with a
three field technique, anterior and lateral, or posterior
oblique fields.

Those receiving conventional radiation therapy had
routine treatment planning; those receiving conformal
therapy had special blocks designed to shield normal tis-
sue with a margin around the tumor field of 6 mm. Six to
10 MeV photons were the source of radiation therapy
and treatment was given in 2 Gy fractions to a total dose
of 60-64 Gy. By using conformal techniques, it had pre-
viously been projected that 48% less rectum and 38%
less bladder would be treated to the 90% isodose.4

Baseline characteristics of the two groups were  simi-
lar. Proctitis of grade 1 severity or higher occurred in
56% of patients receiving conventional radiation therapy
and in 37% of those receiving conformal radiation thera-
py (P = 0.004). Rectal bleeding occurred in 12% of
patients receiving conventional radiation therapy and in
3% of those receiving conformal radiation therapy. After
five years, the actuarial probability of remaining free of
grade 2 or higher proctitis was 82% in the group treated
with conventional radiation therapy and 92% in the
group treated with conformal radiation therapy (P =
0.002). By contrast, there were no differences between
the groups in urinary symptoms.

Although the lower volume of tissue treated with
radiation therapy in the group receiving conformal radi-
ation therapy resulted in less rectal toxicity, the local
tumor control rates were similar with the two approach-
es. Local control at two years (97% for conformal, 96%
for conventional) and at five years (78% for conformal,
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83% for conventional) was similar in the two groups and
overall survival at five years was 66% for those on the
conformal arm and 64% on the conventional arm.

Using prostate-specific antigen levels as a measure of
disease control, patients on the conformal arm appeared
to have somewhat better biochemical cancer control
(39% at 5 years vs 31% at 5 years). However, these
apparent differences did not translate into better survival.

■ COMMENTARY
The treatment of prostate cancer is controversial. Not

only is it not clear that all prostate cancers require treat-
ment, there is no consensus on the best treatment
approach to those that do require treatment. Radical
prostatectomy is generally considered to be the treat-
ment of choice, but a large fraction of patients become
impotent as a consequence of the treatment and a small,
but significant, fraction of patients become incontinent
as well. Radiation therapy has generally been felt to be
inferior to surgery because it is also associated with seri-
ous toxicities to the bladder and rectum, serum prostate-
specific antigen levels did not fall as quickly or as far as
one would like to see, and some studies suggest a higher
relapse rate.

The evidence is reasonably strong that the ability to
safely deliver higher doses of radiation therapy to the pri-
mary tumor might improve the treatment results from
radiation therapy. Using conformal techniques, it may be
possible to increase the radiation doses to 78-81 Gy.
Large studies are currently in progress to compare con-
ventional treatment planning that delivers 64 Gy with
conformal treatment planning that delivers 74 Gy or
more. It will be of interest to know whether these higher
doses of radiation therapy are capable of improving local
disease control at an acceptable risk of toxicity. Ongoing
randomized studies are addressing this question.

It is somewhat disappointing that the conformal treat-
ment planning appears to be ineffectual at altering the
risk of bladder toxicity. It is conceivable that the bladder
could be protected by instilling a radioprotective agent
into the bladder during treatment. It is also possible that
brachytherapy could be designed to deliver a higher and
more effective dose of radiation to the tumor.   ❖
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Which of the following statements is true about conformal
radiation therapy treatment planning?
a. While conformal planning results in the treatment of a smaller

tumor volume, the incidence of serious bladder and rectal toxic-
ities is unaffected.

b. Conformal planning results in the treatment of a smaller tumor
volume which lowers the risk of rectal toxicities, though blad-
der toxicity was not significantly changed.

c. Conformal planning lowers the risk of toxicity but is associated
with a higher relapse rate.

d. Conformal planning has been shown to permit the safe delivery
of higher and more effective doses of radiation therapy in
prospective randomized trials.

e. The use of conformal treatment planning improves survival in
patients with prostate cancer.

Potential Clinical Value 
of p53 Analysis in 
Colorectal Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In patients with colorectal carcinomas,
examination of tumor cells for p53 gene expression by
immunohistochemical techniques employing antibodies
has been proposed to offer prognostic value. In the cur-
rent report, sequence analysis of the complete coding
region of tumor cell p53 genes was completed in 190
samples from 189 Swedish patients that were treated
between the years 1988 and 1992. In this series, the
presence of p53 mutations correlated well with cancer-
specific survival, whereas the immunohistochemistry
results did not. Thus, this technically more laborious
method may prove to be of greater clinical value, partic-
ularly if new methods are developed to simplify the
technique and reduce the expense.

Source: Kressner U, et al. J Clin Oncol 1999;
17:593-599.

The importance of mutations in certain genes
to the development and progression of colorectal

carcinomas has been established.1 The suppressor gene
p53, located on the short arm of chromosome 17,
encodes a 53-kd nuclear phophoprotein that regulates
the cell cycle.2 Mutations in this gene have been associ-
ated with about half of all human malignancies includ-
ing colorectal carcinoma.1 Other studies have demon-
strated that overexpression of p53, detected by immuno-
histochemical methods, is found in a large portion of
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cases (from 30-70%) and this overexpression has been
interpreted as a surrogate marker for p53 mutation
because the half-life of the nonmutated physiologic pro-
tein is short and it is usually not detectable. In several,3,4

but not all5 studies, overexpression of p53 has correlated
with poorer prognosis in patients with colorectal cancer.

In the report by Kressner and collegues, sequencing
of the entire coding region of the p53 gene was under-
taken in 191 frozen tumor samples from 189 patients
obtained nearly a decade ago in Sweden. To do this,
RNA was extracted from the frozen samples and synthe-
sized into cDNA by reverse transcription. p53 was
amplified by the polymerase chain reaction and
sequenced using an automated laser fluorescence
sequencer. From the same tissue samples, p53 overex-
pression was evaluated by immunohistochemistry using
a monoclonal antibody to the p53 protein (DO-7).

Mutations were detected in 99 samples from the 189
patients (52%). Survival time was clearly shorter for
patients who had p53 mutations when compared to those
that did not. Mutations outside the evolutionarily con-
served regions of the gene were associated with an even
worse prognosis. Multivariate analysis indicated that the
presence of a p53 mutation was an independent prog-
nostic factor. In contrast, there was no significant rela-
tionship between overexpression of p53 protein (by
immunohistochemistry) and cancer-specific survival.

■ COMMENTARY
There has been some controversy about the value of

determining abnormalities of p53 gene expression in
samples of colon tumors. Although some have demon-
strated a correlation with survival,3,4 others have not.5 An
explanation for these conflicting data may be found in
this report. Not all p53 mutations will result in overex-
pression of the p53 protein. In this series, of the 188
cases in which the comparison was possible, there was a
concordance of immunohistochemistry and presence or
absence of mutations in 74% of the subjects. Twenty-
eight of the tumors that were positive by cDNA sequenc-
ing were negative by immunohistochemistry. This relates
to the fact that certain  mutations resulted in “stop”
codons, and others in deletions that resulted in decreased
expression. Interestingly, 20 (22%) of the tumors that
displayed the wild-type gene on cDNA sequencing were
positive by immunohistochemistry. This would suggest
that in some cases, p53 gene expression was influenced
by factors other than mutations in the coding regions.

The important finding was the correlation of muta-

tions and survival in a series in which the immunohis-
tochemistry failed to demonstrate the same. This
would suggest that immunohistochemistry, although
technically much easier and less expensive, is not as
good a marker of p53 mutation as hoped. Certainly the
techniques used by Kressner et al would be problemat-
ic and currently not feasible in the typical clinical set-
ting. However, new techniques for mutation detection
are being developed and these may ultimately be
applied to simplify the search for p53 mutations in
clinical samples from colon cancer patients.

Other than offering prognostic information, p53
analysis may offer important treatment guidance. Fluo-
rouracil, commonly used to treat patients with colorectal
cancer, inhibits DNA synthesis by inhibition of thymidy-
late synthase and also fragments DNA directly. Damaged
DNA may result in the tumor cell arresting in G1 or it
may stimulate cell death by apoptosis. This response may
rely on a normal p53 protein. Thus, drug-induced cyto-
toxicity may not occur in tumors with dysfunctional p53.
Certainly, this concern could be tested by examining
chemotherapy-induced responses in patients for whom
the presence or absence of tumor cell p53 mutation is
established. Inasmuch as a large portion (30-70%) of col-
orectal cancer patients has tumor cells with these muta-
tions, chemotherapy that relies on a functional p53 gene
to produce cytotoxicity could be avoided.   ❖
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13. Which of the following statements about p53 gene expression in
patients with colorectal cancer is true?
a. Patients with tumor cells with increased p53, as detected by

immunohistochemistry, have slower growth patterns and longer
survival than those without increased p53 protein.

b. Patients with tumor cells that lack demonstratable p53 muta-
tions are more likely to have greater survival time than those
with demonstrable mutations in this gene.

c. Increased p53 protein detected by immunohistochemistry corre-
lates 100% with p53 gene mutation.

d. Mutation of p53genes and the increased expression of p53 pro-
tein in tumor cells may be important in individual cases, but
occur in only a small percentage (5%) of cases.
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