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Correspondence

 

Ovarian Cancer, Oral Contraceptives, 
and 

 

BRCA 

 

Mutations

 

To the Editor:

 

 Modan and colleagues (July 26 issue)

 

1

 

 con-
clude that oral contraceptives do not protect against ovarian
cancer in Israeli Jewish women carrying 

 

BRCA 

 

mutations.
We have shown, in two studies of Jewish and non-Jewish
women with 

 

BRCA

 

 mutations, that the use of oral contra-
ceptives was strongly protective against ovarian cancer.

 

2,3

 

 In
our recent study, the odds ratio for ovarian cancer among
women who had used oral contraceptives was 0.44 (95 per-
cent confidence interval, 0.28 to 0.68).

 

3

 

Relevant differences may exist between Jews and non-
Jews, between carriers of the three founder mutations com-
mon among Jews and carriers of other predisposing muta-
tions, or between North Americans and Israelis (including
the types of contraceptive pills used). To resolve the discrep-
ancy in results between our studies and that of Modan et al.,
we report the results of a new case–control study of 186
women with ovarian cancer and 186 individually matched
controls, all of whom were Ashkenazi Jews with 

 

BRCA

 

 mu-
tations. These subjects were drawn from a registry of fami-
lies with cancer and from a study of patients with cancer who
were not selected on the basis of family history.

 

4

 

 Patients had
invasive ovarian cancer; controls did not, and they had both
ovaries intact. Patients and controls were matched for year
of birth (within one year), mutation (

 

BRCA1

 

 vs. 

 

BRCA2

 

),
and place of residence (Israel or North America). There were
150 pairs with 

 

BRCA1

 

 mutations (185delAG or 5382insC),
and 36 pairs with 

 

BRCA2

 

 mutations (6174delT); 151 pairs
were from North America, and 35 were from Israel. Infor-
mation on oral-contraceptive use was obtained as previous-
ly described.

 

2,3

 

The odds ratio for ovarian cancer among women who had
used oral contraceptives was 0.54 (95 percent confidence in-
terval, 0.35 to 0.84; P=0.005); the mean duration of use in
this group was 4.8 years for controls and 4.3 years for pa-

tients. This corresponds to a reduction in risk of 4.4 per-
cent for each year of use (P=0.056). Six percent of Israeli
patients and 23 percent of Israeli controls used oral contra-
ceptives for five years or more, as compared with 18 per-
cent of North American patients and 25 percent of North
American controls. The odds ratio for ovarian cancer in the
group that had used oral contraceptives for five or more years
was 0.45 among North American women (95 percent con-
fidence interval, 0.23 to 0.87) and 0.14 among Israeli wom-
en (95 percent confidence interval, 0.02 to 1.25).

Important differences between the two studies include
the source of patients (we used both those drawn from a
cancer registry and those not selected with respect to family
history) and controls (all of our controls were mutation car-
riers, as compared with 1.7 percent of those in the study by
Modan et al.). Nevertheless, we believe that the main reason
for the discrepant results is that the controls in the study by
Modan et al. were not comparable to the subgroup of pa-
tients with 

 

BRCA

 

 mutations. The controls were matched
to all the patients with invasive ovarian cancer, but patients
carrying 

 

BRCA1

 

 mutations are, on average, 7 to 10 years
younger at the time of the diagnosis of ovarian cancer than
women with sporadic cases.

 

5

 

 Thus, the controls were born
appreciably earlier than the patients with 

 

BRCA

 

 mutations,
and in that older generation, fewer women had had long-
term exposure to oral contraceptives. In fact, in the study by
Modan et al., only 8.5 percent of the Israeli controls had
used oral contraceptives for five or more years, as compared
with 23 percent in our study. Modan et al. attempted to ad-
just for the difference in the year of birth by including age
(in decades) in the logistic-regression analysis, but we believe
that this adjustment was inadequate. Our controls were
matched for age within one year. We believe that oral contra-
ceptives are effective in reducing the risk of ovarian cancer
in women with 

 

BRCA

 

 mutations, including Jewish women.
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To the Editor:

 

 Modan et al. show how genetic testing
can be used to provide clear health directives under defined
circumstances. Ashkenazi Jewish women with a founder mu-
tation in their 

 

BRCA1

 

 or 

 

BRCA2

 

 gene should now be told
that multiparity has a protective effect against ovarian can-
cer but that the use of oral contraceptives does not. How-
ever, there are currently 864 known mutations, polymor-
phisms, or variants of 

 

BRCA1

 

 alone. What should women
who have one of these forms be told?

At least one founder mutation (185delAG) probably re-
sults in a 

 

BRCA1

 

 protein with no activity. Other, non-
founder mutations presumably code for a protein with some
residual function. Because cancer is a multistep process, mu-
tations in other genes besides 

 

BRCA1

 

 must be involved. In
fact, some 

 

BRCA1

 

 mutations damage the body’s ability to
repair DNA and thereby facilitate mutations in these other
genes. Thus, the use of oral contraceptives may well protect
women with some non-founder mutations. All these points
may help explain the discrepancies in the literature regarding
factors that confer protection against ovarian cancer.

In the future it will be helpful for a clinician to know
whether a woman has a 

 

BRCA

 

 mutation that results in re-
sidual function, destabilizes other genes, or requires the pres-
ence of specific mutations and whether the mutation is one
of a group with similar functional consequences. The clini-
cian can use this information to determine which studies are
likely to be relevant and to assess risks more accurately. We
still have a great distance to go before we arrive at the best
way to deal with a 

 

BRCA

 

-mutation carrier in the clinic, but
the work of Modan et al. shows us the way.
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The authors reply:

 

To the Editor:

 

 As Friedenson notes, ideally, clinical advice
should be individualized to reflect a patient’s mutation. But
even with the relatively high prevalence of founder mutations
among Israeli Jews, the number of women with each specific
mutation is too small to allow a separate assessment of the
effect of reproductive factors that has any degree of precision.
A better understanding of the functional consequences of
these rare mutations is probably required before we will be
able to provide tailored clinical advice.

As Narod et al. note, in our case–control study involv-
ing the total population of Israeli Jews, our finding of an
absence of evidence that the use of oral contraceptives pro-

tects against ovarian cancer among women with 

 

BRCA1

 

 and

 

BRCA2

 

 mutations differs from the findings of their clinic-
based study. They speculate that the reason for the discrep-
ancy is that the disease is diagnosed at a much younger age
in women who have a mutation than in women who do not
have a mutation, and consequently, few carriers in our study
had a long duration of oral-contraceptive use. In fact, the
average age at diagnosis was less than three years younger
in carriers than in noncarriers. Adjustment for age in pentads
instead of decades made only a trivial difference in our find-
ings; the reduction in risk for each five years of use changed
from 1.0 percent (95 percent confidence interval, ¡23 to
27 percent) to 3.5 percent (95 percent confidence interval,
¡25 to 24 percent).

The pattern observed in Israeli carriers is most appropri-
ately compared with the pattern observed in Israeli noncar-
riers. In particular, our results concerning the use of oral
contraceptives and parity in noncarriers are strikingly similar
to those of other case–control studies of ovarian cancer, even
though the average duration of use is shorter in Israel than
in other populations. Indeed, a test of interaction showed
that the reduction in the risk of ovarian cancer conferred by
the use of oral contraceptives was significantly less in carriers
than in noncarriers.

Both our study and that of Narod et al. have limitations,
but the proposal of Narod et al. that age differences are the
source of the discrepancy in results does not appear to be
correct. Methodologic differences in the identification of
patients and the selection of controls or differences in the
timing and level of oral-contraceptive use among women
seen at clinics for high-risk women may explain the discrep-
ant results. We regard the population-based framework of
our study as a strength. Probably, as we wrote, only “addi-
tional research can resolve the discrepancy.”
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Autoimmune Diseases

 

To the Editor:

 

 The review of autoimmunity by Davidson
and Diamond (Aug. 2 issue)

 

1

 

 leaves many points open for
debate. The field has never properly come to grips with the
question of whether antibodies can damage or impair intact
cells by binding to antigens within their cytoplasm. The Ro
antigen is cytoplasmic. Is it really proved that antibodies to
Ro “bind to the conducting system in the . . . heart, caus-
ing complete heart block”?

Without any qualifying remarks, the statement that “car-
diac ischemia and necrosis cause heart-specific autoreactiv-
ity and myocarditis” is misleading. Dressler’s syndrome is an
uncommon complication of myocardial infarction. The vast
majority of cases of myocardial infarction do not result in
autoimmunity, nor do burns, severe tissue trauma, or most
infections, unless the host has a particular set of suscepti-
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bility genes, which are present in only a small number of
persons. Susceptibility genes must also be present in animal
models in which tissue damage leads to autoimmunity.

The “danger hypothesis” has been oversold. On the one
hand, massive tissue damage and infection do not generally
trigger autoimmunity. On the other hand, the repeated in-
travenous administration of pure, deaggregated, endotoxin-
free mouse antibodies almost inevitably provokes the forma-
tion of antimouse antibodies. If it did not do so, we would
be using mouse monoclonal antibodies as therapeutic agents
much more often than we do. Self-tolerance is alive and well.

Finally, the authors state that “the incidence of disease de-
clines as the distance from regions where the disease is en-
demic increases.” Surely this is a truism. How could it be
otherwise?

J
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, M.D., P
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.D.

 

Monash Medical School
Prahran 3181, Australia

goding@med.monash.edu.au
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Davidson A, Diamond B. Autoimmune diseases. N Engl J Med 2001;
345:340-50.

 

The authors reply:

 

To the Editor: 

 

Dr. Goding’s chief point seems to be that
there are many areas of ignorance and controversy regarding
autoimmune diseases. With this, we certainly agree. As for
the particular issues he raises: first, anti-Ro antibodies have
been shown to destroy the atrioventricular node in the fetal,
not the maternal, heart; they have not been shown to bind
directly to the conducting system. Second, we hope we did
not imply that all tissue injury leads to autoimmunity and
autoimmune disease. We cited an animal study in which
T cells from animals subjected to myocardial ischemia were
adoptively transferred into a normal animal and caused my-
ocarditis. This example served to demonstrate that autore-
activity can arise in the absence of foreign antigen. We hope
we have stated clearly that autoimmunity and autoimmune
disease, whatever the trigger, arise only in a susceptible host.

It is clear that there are many ways to induce autoim-
munity; one of them is through the presence of a proin-
flammatory microenvironment. We are not aware that we
advanced the so-called danger hypothesis as a unifying theo-
ry of autoimmunity. This hypothesis will become useful
when we know the molecular identity of the danger signal,
the receptor or receptors to which it binds, and the ways
in which cell function is then altered. At that point, we will
have a mechanistic explanation. At this point, there is still
much to be learned about autoimmunity.
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The Coxibs, Selective Inhibitors
of Cyclooxygenase-2

 

To the Editor:

 

 The review article by FitzGerald and Pa-
trono (Aug. 9 issue)

 

1

 

 on the coxibs, selective inhibitors of

cyclooxygenase-2 (COX-2), included a table listing phar-
macokinetic and metabolic features as well as drug inter-
actions. According to the table, in patients taking warfarin,
rofecoxib causes a 10 percent increase in the international
normalized ratio (INR), but there is no interaction between
celecoxib and warfarin.

Since the introduction of celecoxib in Australia in October
1999, the Adverse Drug Reactions Advisory Committee has
received 2218 reports of suspected adverse drug reactions.
Of these, 21 involved an increase in INR values in patients
treated with celecoxib and warfarin, some of whom had large
hemorrhages.

 

2

 

 In addition to these cases, there were 11 cases
of bleeding in patients who took both drugs but for whom
INR values are not given. In these patients, the bleeding may
have been the result of a drug interaction, an additive effect
of the two drugs, or an effect of celecoxib alone, or it may
have been unrelated to the celecoxib therapy.

Since warfarin is metabolized mainly by cytochrome
CYP2C9 and since this enzyme can be inhibited by celecox-
ib, some patients may have substantial inhibition of CYP2C9,
resulting in higher plasma concentrations of warfarin. Two
recent reports described this interaction,

 

3,4

 

 but no com-
prehensive evaluation of either celecoxib or rofecoxib has
been performed. The reports of adverse reactions should
prompt precisely that type of study.
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Pharmacother 2000;34:325-7.
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To the Editor:

 

 FitzGerald and Patrono failed to address
the renal toxicity of the COX-2–inhibitor drugs. Although
preliminary data suggested that these drugs might have less
nephrotoxicity than the nonselective nonsteroidal antiin-
flammatory drugs,

 

1

 

 emerging data suggest that the COX-2
inhibitors have substantial nephrotoxicity. The risk of neph-
rotoxic effects appears to be particularly high in patients
with decreased renal perfusion (for example, those with vol-
ume depletion or congestive heart failure), in whom prosta-
glandins play a critical part in maintaining renal blood flow.

Perazella and Eras recently described three cases of revers-
ible acute renal failure in patients taking a selective COX-2
inhibitor.

 

2

 

 In these patients, acute renal failure was reversed
by the cessation of COX-2–inhibitor therapy, although one
patient required hemodialysis. In another report, the occur-
rence of acute tubulointerstitial nephritis and acute renal
failure due to rofecoxib was described.

 

3

 

 This is hardly sur-
prising, considering that COX-2 is constitutively expressed
in glomeruli, the renal interstitium, and the renal vascula-
ture. Because of this emerging risk profile, it seems pru-
dent to avoid the use of these drugs in patients with com-
promised renal blood flow.
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7:159-75. [Erratum, Am J Ther 2000;7:341.]
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J Kidney Dis 2000;35:937-40.
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To the Editor: I disagree with the recommendation of
FitzGerald and Patrono that low-dose aspirin be given to
mitigate the potential prothrombotic effects of COX-2 in-
hibitors. The theoretical basis for a prothrombotic effect of
these drugs is their ability to alter the metabolism of arach-
idonic acid to favor thromboxane formation over prostaglan-
din formation.1 This effect is opposite to that of aspirin.
The use of a nonselective, and irreversible, cyclooxygenase
inhibitor such as aspirin is likely to negate any potential
gastrointestinal benefit of a COX-2 inhibitor. This conclu-
sion is supported by the results of the Vioxx Gastrointesti-
nal Outcomes Research (VIGOR) study, in which rofecoxib
was not associated with fewer gastrointestinal side effects
than naproxen in patients taking aspirin.2 The only way to
avoid the potential adverse cardiovascular effects of COX-2
inhibitors is to avoid their use in patients with risk factors
for cardiovascular disease.

STEVEN A. RICH, M.D.

Lifetime Health
Rochester, NY 14621

steven.rich@excellus.com

1. Crofford LJ, Oates JC, McCune WJ, et al. Thrombosis in patients with 
connective tissue diseases treated with specific cyclooxygenase 2 inhibitors: 
a report of four cases. Arthritis Rheum 2000;43:1891-6.
2. Bombardier C, Laine L, Reicin A, et al. Comparison of upper gastro-
intestinal toxicity of rofecoxib and naproxen in patients with rheumatoid 
arthritis. N Engl J Med 2000;343:1520-8.

The authors reply:

To the Editor: Drug interactions emerge initially as case
reports, such as those alluded to by the correspondents, and
such anecdotal observations may prompt rational study.
Thus, despite initial evidence suggesting the absence of an
interaction between warfarin and celecoxib, we agree with
Dr. Killen that further evaluation of this possibility is now
appropriate. Similarly, we agree with Dr. Nzerue’s advoca-
cy of further evaluation of the renal effects of coxibs.

In response to Dr. Rich: the effect of low-dose aspirin on
the risk–benefit ratio of coxibs can be assessed only in con-
trolled clinical trials. As discussed in our review, it remains
unknown whether coxibs represent a cardiovascular hazard
and, if so, in which patients. Although we have raised the
possibility of such a hazard,1,2 the results of the VIGOR
study with respect to cardiovascular effects may be explicable
in terms of chance or the effects of naproxen, as mentioned
in our review. 

A report that followed the publication of our review3

claimed that both celecoxib and rofecoxib increase the risk
of cardiovascular events, a claim that attracted considerable
media attention. Although one might expect a prostacyclin-
based mechanism to be a class effect, we question the sta-
tistical approach used in that study and thus the validity

of the conclusions. For now, studies that further explore
the cardiovascular pharmacology of the coxibs are necessary
to determine which, if any, patients are at risk for cardiovas-
cular events from these drugs.

GARRET A. FITZGERALD, M.D.

University of Pennsylvania Medical Center
Philadelphia, PA 19104-6084
garret@spirit.gcrc.upenn.edu

CARLO PATRONO, M.D.

University of Chieti
66013 Chieti, Italy

1. McAdam BF, Catella-Lawson F, Mardini IA, Kapoor S, Lawson JA, 
FitzGerald GA. Systemic biosynthesis of prostacyclin by cyclooxygenase 
(COX)-2: the human pharmacology of a selective inhibitor of COX-2. Proc 
Natl Acad Sci U S A 1999;96:272-7. [Erratum, Proc Natl Acad Sci U S A 
1999;96:5890.]
2. Catella-Lawson F, McAdam B, Morrison BW, et al. Effects of specific 
inhibition of cyclooxygenase-2 on sodium balance, hemodynamics, and 
vasoactive eicosanoids. J Pharmacol Exp Ther 1999;289:735-41.
3. Mukherjee D, Nissen SE, Topol EJ. Risk of cardiovascular events asso-
ciated with selective COX-2 inhibitors. JAMA 2001;286:954-9.

Medical Mystery — The Answer

The medical mystery in the October 18 issue1 involved
a 78-year-old woman with hypertension and diabetes who
was hospitalized with cellulitis of her left lower leg. Colicky
right-flank pain associated with nausea and vomiting devel-
oped. Intravenous urography showed no evidence of cal-
culi or ureteral obstruction. However, a lithopedion in the
right lower quadrant of the abdomen was noted (Fig. 1). The

Figure 1. A Lithopedion.
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woman said she had had three pregnancies, all of which had
resulted in term deliveries. Her menses had ceased at ap-
proximately 45 years of age. She had no history of abnormal
vaginal bleeding, amenorrhea, or abdominal pain.

Lithopedion is derived from the Greek words lithos, mean-
ing stone, and paidion, meaning child. It describes an ex-
trauterine fetus that has become calcified. This rare event,
estimated to occur in 1 of every 700,000 pregnancies, re-
quires the presence of a medically undetected extrauterine
pregnancy with continued asepsis of the products of con-
ception. A fetus that dies within the first three months of
pregnancy will be absorbed; survival of the fetus for more
than three months results in a nidus for calcification and
lithopedion formation. 

Our patient’s symptoms resolved spontaneously. Although
a fetus retained in the abdomen can be removed surgically,
the patient’s age and coexisting conditions precluded such
an operation.

BRETT J. BERMAN, M.D.

WILLIAM T. KATSIYIANNIS, M.D.

Washington University School of Medicine
St. Louis, MO 63110-1093

1. Berman BJ, Katsiyiannis WT. A medical mystery. N Engl J Med 2001;
345:1176.

Editor’s note: We received 736 responses to this medical
mystery. About 72 percent of the respondents said that the
abdominal radiograph showed a dead or retained fetus; 196
said it showed a lithopedion or “stone baby,” 174 an ectopic
or extrauterine pregnancy, 117 a calcified or mummified fe-
tus, 30 a dead fetus, and 10 a retained fetus. Another 18 said
the radiograph showed a fetus papyraceus, which is a fetus
that has died in utero and been pressed flat against the
uterine wall by the growth of a living twin. Other responses
included teratoma (44), cecal volvulus (19), current preg-
nancy (17), dermoid cyst (15), and dentures (11).

Web Sites and Misinformation
about Illicit Drugs

To the Editor: The letter by Boyer et al. (Aug. 9 issue)1

decrying the prevalence of “partisan” sites on illicit-drug
use neglected to mention that theoretically objective gov-
ernment sites contain misinformation about drugs as well.
For example, the National Institute on Drug Abuse pub-
lication “Marijuana: Facts for Teens”2 says that marijuana us-
ers are 104 times more likely to use cocaine than those who
do not use marijuana and that because “marijuana use can
affect thinking and judgment, users can forget to have safe
sex and possibly expose themselves to HIV [human im-
munodeficiency virus], the virus that causes AIDS.”

With this kind of fear-mongering and exaggeration (which
is hardly nonpartisan), it is not surprising that teenagers
look to alternative sources for their information about drugs.
And since government sites explicitly refuse to provide in-
formation that could help teenagers reduce the risks relat-
ed to drug use, there is a vacuum that alternative sites seek
to fill.

What is needed is genuinely objective information — nei-
ther the government’s fear-mongering nor the downplay-

ing of risks seen on some of the alternative sites. In the con-
text of a so-called war on drugs, however, no one should
be shocked that official sites are dismissed as propaganda.
That’s why the Office of National Drug Control Policy
calls its Web site for teenagers Freevibe.com and hides the
fact that it runs the site — anything called “.gov” would
not be credible.

MAIA SZALAVITZ

1229 First Ave.
New York, NY 10021

maia@echonyc.com

1. Boyer EW, Shannon M, Hibberd PL. Web sites with misinformation 
about illicit drugs. N Engl J Med 2001;345:469-71.
2. National Institute on Drug Abuse. Marijuana: facts for teens (revised). 
Bethesda, Md.: National Institutes of Health, 1998. (NIH publication no. 
98-4037.)

The authors reply:

To the Editor: We appreciate the comments of Ms. Sza-
lavitz, but we believe that her observations are erroneous.
For example, she suggests that illicit substances have min-
imal effect on sexual behavior. Several studies performed
in the United States and Europe, however, find that drug
use increases the risk of sexually transmitted diseases and
HIV infection.1,2 Szalavitz’s argument that scientifically de-
rived data become less credible if they are cited on a U.S.
government Web site lacks merit. We would suggest that this
information is presented not with fear-mongering in mind,
but in order to give an honest and accurate description of
the risks associated with illicit-drug use.

In our opinion, teenagers do not turn to partisan Web
sites because they object to the content of government
sites; adolescents visit such sites because they want to learn
about drugs. The point of our report was that those inter-
ested in learning about drugs of abuse will easily find parti-
san information promoting the use of these drugs, whereas
antidrug Web sites require greater effort to locate.

Szalavitz proposes the creation of Web sites that contain
objective information in an attempt to reduce the risks of il-
licit-drug use. That sounds reasonable. Unfortunately, “harm
reduction” is often a euphemism for the legalization of sub-
stances of abuse.3 The use of these substances was criminal-
ized because they were harmful; they are not harmful be-
cause they were criminalized. If their illegal status represents
a bias, then at least it is a bias toward healthful and safe
living.

EDWARD W. BOYER, M.D., PH.D.

MICHAEL SHANNON, M.D., M.P.H.

PATRICIA L. HIBBERD, M.D., PH.D.

Children’s Hospital
Boston, MA 02115

edward.boyer@tch.harvard.edu
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Nephrectomy and Interleukin-2 for Metastatic 
Renal-Cell Carcinoma

To the Editor: In this issue of the Journal, Flanigan et al.1

report the results of a randomized trial conducted by the
Southwest Oncology Group (SWOG), which compared
interferon alone with nephrectomy followed by interferon
for the treatment of metastatic renal-cell cancer. There was
a survival advantage in the surgery-plus-interferon group, as
well as in all the risk strata. Similar results have been dem-
onstrated in Europe by the Genito-Urinary Group of the
European Organisation for Research and Treatment of Can-
cer, in a study with a similar protocol.2 However, the issue
of the most effective immunotherapeutic agent to use after
nephrectomy is still unsettled because no prospective trials
have addressed this question. We used our program’s Kid-
ney Cancer Database, containing the records of more than
450 patients with metastatic renal-cell cancer who have re-
ceived immunotherapy, to obtain survival data on patients
treated with interleukin-2 after undergoing nephrectomy.

We identified 89 patients who met the eligibility criteria
for the SWOG study and who had been treated with inter-
leukin-2–based regimens after undergoing nephrectomy.
The survival of these patients, analyzed with the use of the
Kaplan–Meier method, was compared with the survival of
120 patients in the SWOG surgery-plus-interferon group
(Fig. 1). The median survival of the patients treated with ne-
phrectomy plus interleukin-2 was 16.7 months — twice the
survival in the SWOG interferon-only group and 5 months
longer than that in the SWOG surgery-plus-interferon group

(P<0.05 with the use of the reported 95 percent confi-
dence interval of 9.2 to 16.5 months for the SWOG sur-
gery-plus-interferon group). The rate of survival at five
years was 19.6 percent in the group of patients who received
interleukin-2, as compared with 10 percent in the group
of patients who received interferon. The median survival
in a group of contemporaneous, eligible patients undergo-
ing nephrectomy alone at the University of California, Los
Angeles (UCLA), was 7.2 months, which was not signifi-
cantly different from the median survival in the SWOG in-
terferon-only group (8.1 months; 95 percent confidence in-
terval, 5.4 to 9.5) or from the median survival at 6 months
in a group of historical UCLA controls who received no
treatment at all.3

Our analysis suggests that the survival of patients with
metastatic renal-cell cancer can be improved by treatment
with nephrectomy followed by adjuvant immunotherapy.
Either nephrectomy or immunotherapy alone appears to be
of less benefit. Although our data are retrospective, we be-
lieve that they support the use of interleukin-2 after nephrec-
tomy in patients with metastatic renal-cell cancer. The data
warrant validation in a randomized trial comparing the two
cytokines.

ALLAN J. PANTUCK, M.D.

ARIE S. BELLDEGRUN, M.D.

ROBERT A. FIGLIN, M.D.

University of California School of Medicine
Los Angeles, CA 90095
rfiglin@mednet.ucla.edu

Figure 1. Kaplan–Meier Analysis of Survival among Patients with Metastatic Renal-Cell Carcinoma
Who Were Treated with Nephrectomy plus Interleukin-2, Nephrectomy plus Interferon, or Interferon
Alone.
The median survival was 16.7 months for the patients who received interleukin-2 after nephrectomy
and 11.1 months for those who received interferon after nephrectomy (P<0.05).
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