
Inhaled IL-2 for Malignant
Melanoma: A Breath of Fresh Air?

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

Source: Enk A, et al. Cancer 2000;88:2042-2046.

All of us would welcome an effective and nontoxic
treatment alternative for patients with malignant melanoma.

High-dose interleukin-2 (IL-2) given systemically has a response
rate of about 20% and was approved by the FDA because of the
potential for durable complete responses. However, the toxicity
of this approach limits its routine application in the community
setting.

In this report by Enk and colleagues from Germany, 27 patients
with Stage IV malignant melanoma with “mostly” pulmonary
metastases were treated with intravenous dacarbazine and inhaled
IL-2. The dacarbazine dose was 850 mg/m2 on day 1 of a four-week
cycle up to a maximum of four doses. The IL-2 was started on day 2
and was given by a special inhaler in a solution of 5% glucose and
2% albumin. After a daily dose escalation the first week, patients
received 36 million units of IL-2 each day. The IL-2 was given each
day in 3-to-5 fractions. 

Patients were selected based on a pattern of metastases that pre-
dominantly involved the lungs, although this was not strictly
defined. About one-half of the patients had disease outside the
lungs, although brain metastases were excluded. Because there
were no responses outside the lungs, results refer ONLY to the pul-
monary responses. There was a complete response rate of 18.5%
and a partial response rate of 29.6%. Including stable disease, two-
thirds of patients benefited from inhaled IL-2. This response rate is
particularly noteworthy because all patients had failed one prior
regimen with the majority having been exposed to dacarbazine
either alone or in combination.

Those patients who had a complete response maintained their
response for a median of 12 months. Most patients with a partial
response or stable disease progressed within six months. Toxicity
was manageable on an outpatient basis with cough (85%) being the
most common side effect and no severe toxicities noted.
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■■ COMMENT BY KENNETH L. KOTZ, MD
While the responses and toxicity of inhaled IL-2 are

promising, it should be kept in mind that the data pre-
sented are for the pulmonary metastases only. A
responding pulmonary metastasis could coexist with
progressing extra-pulmonary disease. The contribution
from the dacarbazine was probably minimal because
most patients had been previously treated with it and
there were no peripheral responses. Whether there is
some synergistic effect in the lungs could only be deter-
mined by a trial of inhaled IL-2 without chemotherapy.
With a high early relapse rate, Enk et al suggest indefi-
nite inhaled IL-2 for responding patients.

With its low toxicity and promising response rate,
inhaled IL-2 would be reasonable to consider in the pal-
liative setting. IL-2 administered by inhalation would be
most appropriate for patients whose metastatic disease is
restricted to the lungs, or patients with symptomatic pul-
monary metastases who are too ill to receive systemic
therapy. Certainly, patients eligible for systemic IL-2
should not receive inhaled IL-2 instead because systemic
IL-2 has a proven role in allowing patients with metasta-
tic melanoma to achieve long-term disease-free survival.

Whether the addition of inhaled IL-2 to systemic therapy
improves the outcome for patients with malignant
melanoma confined to the chest has not been studied.

An overview of inhalation IL-2 therapy has been
recently published.1 In this overview, Enk et al review
their 10-year experience of using inhaled IL-2 in 300
patients; most of whom had metastatic renal cell carci-
noma, but also patients with melanoma, breast cancer
and, ovarian cancer. Both pulmonary and mediastinal
metastases have been controlled with inhaled IL-2.1 Fre-
quent daily applications seem to be more effective than a
single daily dose, and the IL-2 appears to act through
local mechanisms rather than through systemic absorp-
tion.1 A consistent finding of inhaled IL-2 is its excellent
toxicity profile with a dose-dependent cough being the
major adverse event. Long-term pulmonary fibrosis has
not been reported.1 These preliminary results of IL-2
delivered by inhalation will need to be confirmed, but
may provide a breath of fresh air for cancer patients with
pulmonary metastases.   ❖

Reference
1. Huland E, et al. Cancer J Sci Am 2000;6:S104-S112.

Resecting Liver Metastases
in Breast Cancer?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Selzner and colleagues present a series of 17
patients with recurrent breast cancer who underwent
resection of hepatic metastases. The median survival
seemed improved compared with previous reports of
similar patients treated medically. Those patients who
recurred more than one year after breast surgery did
better. Preoperative chemotherapy including bone mar-
row transplantation did not improve the outcome.

Source: Selzner M, et al. Surgery 2000;127:383-389.

Metastatic breast cancer is usually consid-
ered a systemic disease not amenable to local ther-

apy. Therefore, localized therapy is not usually consid-
ered for hepatic metastases. Instead, patients are usually
offered chemotherapy or hormonal therapy. In this report
from Duke University in Durham, North Carolina,
patients with resectable liver metastases from breast can-
cer underwent aggressive treatment to try to improve
survival for this seemingly incurable situation.

Over an 11-year period, 33 patients with breast can-
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cer and potentially resectable liver metastases under-
went an exploratory laparotomy. Sixteen patients were
found to be unresectable intraoperatively. The other 17
patients underwent a successful liver resection with one
perioperative death. The median age was 48 years and
none of the patients initially presented with stage IV
disease. All specimens demonstrated infiltrating ductal
adenocarcinoma.

Although no patients had extrahepatic disease at the
time of surgery, three patients had been treated previous-
ly for metastatic disease with a complete response to
either chemotherapy or chemoradiotherapy. The median
time from breast cancer surgery to the diagnosis of liver
metastases was 29 months (range, 2-84 months).
Patients were studied preoperatively with either CT or
MRI scans of the chest and abdomen. PET scans were
performed once they became available in 1995. Intraop-
erative ultrasound was also used. Resectable patients
had either a single lesion (71%) or two metastatic
deposits (29%). Metastases ranged in size from 1.5 to 5
cm (median 2.5 cm) and all were operated on to achieve
1 cm margins with a curative approach.

In 10 patients (59%), the liver metastases were treated
preoperatively with systemic chemotherapy. This con-
sisted of doxorubicin, 5-fluorouracil, and methotrexate
followed by high-dose chemotherapy with cyclophos-
phamide, cisplatin, and carmustine supported by
hematopoietic progenitor cells. The hepatic metastases
were estrogen receptor positive in three cases and these
patients received postoperative hormonal therapy. 

Follow-up after surgery lasted from six months to 12
years (median 17 months). The median survival was 24
months after liver resection with four patients disease-
free at 6 and 17 months and 6 and 12 years postopera-
tively. Recurrences after liver resection occurred after 1
to 24 months (median 7 months). In two-thirds of these
cases the liver was the first site of recurrence. High-dose
chemotherapy had no apparent advantage in terms of
overall or disease-free survival. However, survival did
seem to be better if the hepatic recurrence occurred one
year or more after breast surgery. Of interest, the three
patients with previous extrahepatic disease did just as
well as the other patients. Other factors that did not
influence outcome were the type of hepatic resection
performed, the number of metastases removed, or the
presence of estrogen/progesterone receptors. 

■■ COMMENT BY KENNETH W. KOTZ, MD
Are there exceptional patients with metastatic breast

cancer for whom an oncologist should consider referring
to a surgeon? According to this study, patients with
recurrent breast cancer and one or two resectable hepatic

lesions that are diagnosed more than one year after
breast surgery may achieve an improvement in survival.
There may even be an occasional long-term survivor as
one patient remained disease-free 12 years after surgery.
Preoperative chemotherapy including high-dose
chemotherapy with hematopoietic progenitor cell sup-
port does not seem to be beneficial. Despite preoperative
studies suggesting resectable metastatic disease, one-
half of patients will be unresectable. 

Selzner et al review some of the limited data previ-
ously published on the natural history of isolated liver
metastases in breast cancer. The survival in this study
compares favorably with the estimated median survival
of 3-6 months for medical treatment of these patients.
Although there have been other series of surgically treat-
ed metastases from breast cancer reported, they are lim-
ited by small numbers and in some cases lack of follow-
up information. Whether newer non surgical techniques
to treat hepatic metastases, such as radiofrequency abla-
tion, would provide a benefit for these types of patients
is unknown. Preoperative chemotherapy including stem
cell support does not appear to improve survival. 

With the high hepatic recurrence rate after hepatic
resection reported by Selzner et al, it would be interesting
to know if the postoperative use of liver-directed
chemotherapy via the hepatic artery or chemoemboliza-
tion would be of benefit. Unfortunately, the small number
of eligible patients makes the performance of any random-
ized trial for these patients impractical. However, based on
this study, there may be exceptional patients with metasta-
tic breast cancer for whom resection of a liver metastasis
may improve the overall survival with even a chance for
long-term survival. Whether these findings can be extend-
ed to solitary metastases of other sites is not known.   ❖  

Predictive Value of PET
Scans in Breast Cancer
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Two recent reports highlight the potential
use of positron electron tomography in the setting of pri-
mary treatment of large breast tumors.

Sources: Smith IC, et al. J Clin Oncol 2000;18:
1676-1688. Schelling M, et al. J Clin Oncol 2000;
18:1689-1695.

Two papers were published recently examin-
ing the role of positron emission tomography
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(PET) scan in the management of primary breast can-
cer. The premise was that PET scans might be able to
predict chemotherapy response in the neoadjuvant set-
ting, and thus identify which patients are likely to ben-
efit from more prolonged presurgical therapy and
which should proceed to surgery.

The first report from Smith and colleagues at the
University of Aberdeen, United Kingdom, includes
data from 30 patients with large ( > 3 cm), non-inflam-
matory breast cancer who received eight cycles of
neoadjuvant chemotherapy. PET scans were performed
immediately before the first, second, and fifth doses,
and after the last dose of treatment. Primary tumors
and involved axillary nodes were identified and a semi-
quantitative assessment of the uptake of the labeled
deoxyglucose (dose uptake ratio, [DUR]) was deter-
mined. Pathological response was determined after
chemotherapy by evaluation of the surgical resection
specimens.

One patient had two primary tumors and thus, there
were data available on 31 breast tumors. Eight of the
lesions were no longer visible, even microscopically,
after the eight cycles of chemotherapy. For these eight
lesions, the calculated DUR prior to treatment was
significantly higher (P < 0.037) than for the remainder
of tumors. The mean reduction in DUR after the first
cycle of chemotherapy correlated well with response.
There was a significant decline in DUR for those that
achieved a partial response (P = 0.013) and an even
greater decline for those that went on to complete clin-
ical remission (P = 0.003) or complete pathologic
remission (P = 0.001). The PET scan was able to pre-
dict a complete pathologic response after the first
cycle of chemotherapy with a sensitivity of 90% and a
specificity of 74%.

The second paper by Schelling and colleagues in
Hamburg, Germany, involved a slightly different pro-
tocol and a different chemotherapy program, but the
results were quite similar. Twenty-two patients (with
24 primary breast cancers [> 3cm]) had PET scans
before and after the first and second cycles of
chemotherapy, and then went on to complete either
three or four courses of chemotherapy prior to surgical
resection. As with the UK study, significant differ-
ences in tracer uptake were seen between those with
chemo-responding tumors and those nonresponding,
as early as after the first cycle of chemotherapy. If
there were reductions by 55% or more of uptake in the
tumor, chemotherapy responders were correctly iden-
tified with a sensitivity of 100% and a specificity of
85%. Those with complete histopathologic response
could be predicted with 88% accuracy, and this rose to

91% if the PET scan data after the second cycle was
included.

■■ COMMENT BY WILLIAM B. ERSHLER, MD
Chemotherapy administered prior to surgery for pri-

mary breast cancer has been shown to be an effective
way to manage large breast lesions.1,2 The need for this
alternative sequence of interventions is based upon the
high rate of local, regional, and distant metastatic dis-
ease with conventional approaches.3,4 By administering
chemotherapy first, primary tumors may be down-
staged and occult metastatic disease eradicated.
Nonetheless, survival for patients who require such
treatment remains low, and this may be because some
fraction of the patients do not respond to the initial
chemotherapy. It has been established that for those
with histologic evidence of minimal residual disease
after chemotherapy, survival is enhanced.5,6 For those
that do not respond, initial effective therapy may be
delayed by several months of ineffective chemothera-
py. If those patients could be identified early, alterna-
tive tumor eradicating approaches might be undertaken
producing an increased likelihood of survival. 

The purpose of the two reports was to examine the
potential role of PET scanning in this regard. The
results were quite similar and indicated that this tech-
nique is capable of discriminating, by the completion
of the first cycle of chemotherapy, those who are like-
ly to reach “minimal residual disease” after the full
course of chemotherapy from those who are not. Thus,
for those who do not have a PET scan indication of
likely response, clinicians may choose to intervene
with alternative approaches, such as immediate
surgery, radiation, or alternative chemotherapies.

These papers provide useful clinical information.
PET scanners are becoming increasingly used, even in
busy clinical settings, and it now appears that their
indications will be expanding. By identifying (by PET
scan) a subset of patients with large primary tumors
who did not respond to initial chemotherapy, clinical
investigators may now have a suitable population to
develop alternative treatment strategies.   ❖

References
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Treatment for Cutaneous
Melanoma Tumor Nodules
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Ten patients were entered into a phase II
clinical study to evaluate the anti-tumor effectiveness of
electrochemotherapy with intratumoral cisplatin
administration for melanoma tumor nodules. An objec-
tive response rate of 78% was seen four weeks after ther-
apy in 82 tumor nodules treated with electrochemother-
apy; and a 38% objective response rate was seen in 27
tumor nodules treated with cisplatin alone. Additional
prospective randomized evaluation of this approach
appears warranted. 

Source: Sersa G, et al. Clin Cancer Res 2000;
6:863-867.

Metastases to the skin and subcutaneous tis-
sues are frequent sites of distant metastases for

melanoma patients. Surgical excision remains an excel-
lent means of palliation for patients with a limited num-
ber of skin and subcutaneous metastases, and patients
can receive repeated excisions. However, alternative
strategies are needed for patients with multiple or rapid-
ly recurrent cutaneous and subcutaneous spread of
melanoma. Local treatment options include intralesional
injection of dinitrochlorobenzene (DNCB) or bacillus
calmette-guérin (BCG) as well as carbon dioxide laser
ablation.1 Regional radiotherapy can provide some palli-
ation, and some of these patients receive limb perfusion
or systemic therapy to palliate these nodules.1 However,
additional local treatment strategies would be helpful for
patients without concomitant spread to other organs or
for patients refractory to systemic therapy.

The intratumoral administration of chemotherapy fol-
lowed by delivery of electric pulses to tumor nodules is
termed electrochemotherapy.2 The increased antitumor
effectiveness of bleomycin and cisplatin combined with
electric pulses has been suggested in prior experimental
studies.3,4 The current study is designed to evaluate the
antitumor effectiveness of electrochemotherapy using
intratumoral cisplatin administration into cutaneous
melanoma tumor nodules.

A total of 133 tumor nodules from 10 patients were
evaluated in this study, and 82 tumor nodules received
electrochemotherapy, 27 tumor nodules received intratu-
moral cisplatin alone, two tumor nodules received elec-
tric pulse therapy alone, and 22 tumor nodules were
untreated. The median volume of the tumor nodules was

similar in the electrochemotherapy treated group (medi-
an volume of 61 mm3; range 2-39270 mm3) and in the
cisplatin treated group (median volume of 67 mm3;
range 6-2094 mm3). Four weeks after therapy, objective
responses were seen in 78% of the nodules receiving
electrochemotherapy and in 38% of the nodules receiv-
ing cisplatin alone. The intratumoral injection of cis-
platin was associated with some pain that lasted for a
few minutes. The application of electric pulses to the
tumor nodules was associated with contraction of mus-
cles underneath the site of treatment, which resolved
immediately after treatment. There were no signifi-
cant systemic toxicities reported. Local toxicities
included local erythema, slight local edema, and a
superficial scab. 

The administered dose of cisplatin ranged from 0.25
to 2 mg, depending on the size of the tumor nodule. The
electric pulse treatment consisted of application of elec-
tric pulses with an electropulsator Jouran GHT 1287
with two parallel stainless steel electrodes having round-
ed tips and an inner distance between them of 7 mm.
Nodules greater than 7 mm received several runs of elec-
tric pulses to achieve coverage of the entire tumor area.
Treatment was administered on an outpatient basis.
There was a four-week interval between repeated treat-
ment sessions.

■■ COMMENT BY MARK R. ALBERTINI, MD
While surgery remains an acceptable treatment for

patients with limited cutaneous and subcutaneous
metastases from melanoma, additional treatment options
would be helpful for patients with multiple recurrent dis-
ease. Additional effective options to treat these metastat-
ic nodules, especially in heavily pretreated patients,
could provide reasonable palliation for these patients.
Thus, clinical evaluation of electrochemotherapy as a
treatment strategy for metastatic melanoma tumor nod-
ules is clinically relevant. 

Sersa and associates provide encouraging phase II
results for control of metastatic melanoma tumor nod-
ules. However, several points need to be considered.
Important questions regarding dose and optimization of
electric field distribution require further investigation. It
remains unclear as to the effectiveness of this treatment
for large tumor nodules. Thus, Sersa et al’s conclusion
that “our results clearly demonstrate that elec-
trochemotherapy with cisplatin is a highly effective
approach for treatment of cutaneous malignant
melanoma nodules” remains quite premature. However,
sufficient data are provided to support a prospective ran-
domized study evaluating electrochemotherapy with
intratumoral cisplatin administration vs. intratumoral cis-



platin administration alone for refractory melanoma
patients with metastatic subcutaneous tumor nodules.   ❖
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CA-125 Proves a Useful
Marker to Determine
Chemotherapy Response to
Relapsed Ovarian Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: For relapsed ovarian cancer, investigators
have used a variety of clinical measures to determine
response to therapy. In this report, CA-125 levels were
compared with the usual response criteria for phase II
drug investigation. From 19 clinical trials including 25
different treatment groups, the CA-125 was found to
correlate well with the standard criteria. Thus, this spe-
cific objective measure may be confidently used as a
measure of response for treatment of relapsed ovarian
cancer.

Source: Rustin GJS, et al. J Clin Oncol 2000;18:
1733-1739.

Ca-125 has proven to be a useful biological
marker of ovarian cancer, yet there has been some

reluctance to use its measurement as a surrogate for the
more comprehensive clinical analysis undertaken to
determine response to chemotherapy. Thus, Rustin and
colleagues at the Cancer Treatment Center and Gray
Laboratory in the United Kingdom, performed an analy-
sis on data previously reported from clinical trials of
drugs in phase II for ovarian cancer. The purpose was to
determine whether precise definitions of response based
on serial CA-125 levels could predict the efficacy of the
drugs tested.

The analysis included 14 different drugs used in 25
specific treatment groups in a total of 19 clinical trials.

Response rates were estimated in 1457 assessable
patients according to standard criteria (including CAT
scans or ultrasonography) and in 1092 assessable
patients according to CA-125. For each specific drug
trial, the observed response rates were used as the input
data for an evaluation of how the two criteria would per-
form in a hypothetical Gehan two-stage phase II trial,
accepting a target drug efficacy rate of 20% and a rejec-
tion error of 5%.

A response based on CA-125 was defined as either a
50% or a 75% reduction in CA-125 levels. The 50% CA-
125 response definition required four CA-125 levels, two
initial elevated samples, and the sample showing a 50%
decrease requiring a confirmation by a fourth sample.
The 75% CA-125 response definition required only three
CA-125 levels, with a serial decrease of at least 75%. In
both 50% and 75% definitions, the final sample had to be
at least 28 days after the previous sample.

There was concordance of the determined clinical
response with the CA-125 level in 20 of 25 groups, with
a less than 5% chance of rejecting the drug in nine
groups and greater than 5% in 11 groups. In four groups,
the drug had a less than 5% chance of being rejected by
CA-125 but greater than 5% chance of being rejected by
standard criteria. The difference in the classification of
drugs by the standard and CA-125 response criteria was
not statistically significant. Response rates using CA-
125 were slightly higher than standard response rates,
but only by a factor of 1.11.

Rustin et al conclude from this analysis that defini-
tions based on a 50% or 75% decrease of CA-125 levels
accurately predict which drugs in phase II trials for
relapsed ovarian cancer are active and deserving of fur-
ther investigation.

■■ COMMENT BY WILLIAM B. ERSHLER, MD
Treatment of relapsed ovarian cancer, especially if the

relapse occurs only after a brief cis-platinium regimen-
induced remission has been discouraging, and new
drugs or better combinations are clearly needed. Howev-
er, a review of the phase II trial experience (such as that
provided in this report) shows that the level of activity of
second-line drugs used alone is marginal (from 0 to
40%, but most around 20%). In general, clinical trials in
relapsed ovarian cancer are difficult because of the com-
mon inability to precisely determine tumor, even with
CAT scan or ultrasound.

However, ovarian cancers do frequently express
CA-125. In fact, more than 90% of women with
relapsed disease will have elevated levels.1 Further-
more, decreasing levels have been shown to be associ-
ated with response to therapy,2 and have now been
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shown to reliably predict response to initial combina-
tion chemotherapy.3

Now, with the data presented in this study, investi-
gators can be confident that important decisions about
the drug activity in ovarian cancer can be reliably
made on the basis of the serum CA-125. This could
improve the accuracy of individual studies and reduce
the variability observed between trials conducted at
different institutions that use variable techniques for
determining response. It may also reduce the cost of
clinical investigation for phase II trials in relapsed
ovarian cancer.

Is it sufficient to extrapolate this finding to the clini-
cal situation in general? Probably not. Certainly a
steady increase or decrease in CA-125 level is a useful
marker of response; but this still must be combined
with performance status, physical exam, other blood
tests, and radiological procedures before decisions
regarding remission, relapse, and need for additional
therapy are made.

The paper set out to establish the correlation of CA-
125 with the standard markers of response for this par-
ticular clinical setting (relapsed ovarian cancer). In
doing so, Rustin et al are to be commended for present-
ing a thorough review of the published phase II experi-
ence for this condition and a very thoughtful discussion
of clinical trial design. The paper is one which those
learning clinical trial methodology should read.   ❖
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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 refer-
enced, 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. 

Readers who have ideas or proposals for future sin-
gle-topic monographs can contact Associate Managing

Editor Robin Mason at (404) 262-5517 or (800) 688-
2421 or by e-mail at robin.mason@medec.com. We look
forward to hearing from you.   ❖

Readers are Invited . . .
Readers are invited to submit questions or comments

on materials seen in or relevant to Clinical Oncology
Alert. Send your questions to: Robert Kimball—Reader
Questions, Clinical Oncology Alert, c/o American
Health Consultants, P.O. Box 740059, Atlanta, GA
30374. Or, you can reach the editors and customer ser-
vice personnel for Clinical Oncology Alert via the Inter-
net by sending e-mail to rob.kimball@medec.com. You
can also visit our home page at http://www.ahcpub.com.
We look forward to hearing from you.   ❖

CME Questions

24. Which of the following statements about measurement of
serum CA-125 in patients with relapsed ovarian cancer is true?
a. The level is elevated in 40% of patients but does not change,

even in patients who respond to chemotherapy.
b. The level is elevated in 90% of patients but does not change,

even in patients who respond to chemotherapy.
c. The level is elevated in 40% of patients, and a reduction by 50%

following chemotherapy is likely to correlate with standard
markers of clinical response, such as CT scan or ultrasound.

d. The level is elevated in 90% of patients, and a reduction by 50%
following chemotherapy is likely to correlate with standard
markers of clinical response, such as CT scan or ultrasound.

25. Which of the following statements about the use of positron
electron tomography (PET) in the management of primary
breast cancer is true?
a. Increased uptake of the tracer (deoxyglucose) prior to neoadju-

vant chemotherapy is a negative prognostic indicator.
b. A drop in the uptake of the tracer of 55% or more after the first

cycle of neoadjuvant chemotherapy is associated with a high
likelihood of complete remission, confirmed histologically.

c. An increase in the uptake of 30% or more after the first cycle of
neoadjuvant chemotherapy is associated with a high likelihood
of complete remission, confirmed histologically.

d. It is neither sensitive nor specific enough to be of clinical value
at this time.

26. Which of the following is true regarding liver metastases in
breast cancer patients?
a. Preoperative high-dose chemotherapy will improve the 

resection rate.
b. Preoperative high-dose chemotherapy will improve the overall

survival rate.
c. After a hepatic resection, most recurrences were 

Clinical Oncology Alert 47



seen in the brain.
d. Breast cancer patients with resectable liver metastases may ben-

efit more from liver resection if the time from breast surgery to
recurrence was more than one year.

27. Which of the following is true?
a. Inhaled IL-2 provides high blood levels of IL-2 with minimal

toxicity.
b. Inhaled IL-2 is effective only for hepatic and pulmonary metas-

tases.
c. Inhaled IL-2 must be given with dacarbazine to be effective.
d. The most frequent side effect of inhaled IL-2 is cough.

28. Which of the following statements about electrochemotherapy
with cisplatin is true?
a. It is a new systemic treatment approach for patients with

melanoma.
b. It uses electric pulses to enhance local effectiveness of

chemotherapy.
c. It has established effectiveness for large tumor nodules.
d. It was established to treat tumor nodules located deep in the

body.
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