
Could Melphalan be Useful for
Elderly Patients with

Myelodysplastic Syndrome
or Secondary Acute

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

Source: Denzlinger C, et al. Br J Haematol 2000;108:93-95.

Myelodysplastic syndrome (mds) and secondary acute
myelogenous leukemia (sAML) are diseases with few satisfy-

ing treatment options. In this study from Germany, 21 patients with
MDS or sAML were treated with oral melphalan 2 mg each day. If
progressive disease occurred after four weeks of treatment, patients
were taken off study. Melphalan was held in cases of a complete
peripheral response, and was restarted upon relapse.

The patients’ ages ranged from 59 to 84 years with a median of
71 years. Patients were classified according to the French-Ameri-
can-British (FAB) classification as having the following subtypes:
chronic myelomonocytic leukemia (CMML) (n = 1), refractory
anemia with excess blasts (RAEB) (n = 8), refractory anemia with
excess blasts in transformation (RAEB-t) (n = 5), or sAML (n = 7).
A complete peripheral response required a hemoglobin (Hb) more
than 12, platelet count more than 100,000, neutrophil count (ANC)
more than 1500, and the absence of blasts. A partial peripheral
response was not precisely defined but only two patients fell into
this category.

Pretreatment patient characteristics were presented in a table,
including the blood counts, karyotype, bone marrow cellularity, per-
cent blasts in the bone marrow, and FAB subtype. Patients with sAML
had blast counts that ranged from 35-90%. The mean pretreatment
Hb, platelet count, and ANC were 8.3, 54,000, and 700, respectively.
The cellularity of the bone marrow was described as normal, hypo-, or
hypercellular, with no strict definitions of these three categories pro-
vided. Nevertheless, no patient with a hypercellular marrow or a com-
plex cytogenetic karyotype responded to melphalan. By excluding
these patients, a subgroup of patients with MDS or sAML was identi-
fied that collectively had a response rate of 75% (9/12 patients).

INSIDE

Sentinel
lymph node

biopsy: What’s
ahead (and

neck) in
melanoma?

page 26

Follow-up
recommenda-

tions for
patients with

stage I-III
malignant
melanoma
page 28

A rare event
imaging sys-
tem for detec-
tion of cancer
cells in blood

and bone
marrow
page 29

EDITOR
William B. Ershler, MD
INOVA Fairfax Hospital Cancer
Center, Fairfax, VA;
Director, Institute for Advanced
Studies in Aging, Washington, DC

EDITORIAL
ADVISORY BOARD
Mark R. Albertini, MD
Associate Professor, 
Department of Oncology,
University of Wisconsin Medical
Center, Madison, WI

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

Michael J. Hawkins, MD
Associate Director, Washington
Cancer Center, Washington 
Hospital Center, Washington, DC

Kenneth W. Kotz, MD
INOVA Fairfax Hospital Cancer
Center, Fairfax, VA

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

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

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

Vice President/
Group Publisher
Donald R. Johnston

Executive Editor
Glen Harris

Volume 15     •     Number 4     •    April 2000    •     Pages 25-32

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

Providing the Highest Quality 

Clinical Information for 15 Years

NOW AVAILABLE ONLINE! 
Go to www.ahcpub.com/online.html for access.



Within 4-16 weeks, there were seven complete and
two partial peripheral responses. In all of these patients,
improvement was noted within the first month. The
responses in peripheral blood counts lasted for a median
of 25 weeks (12+ to 55). All five patients characterized
as having a complete response were retreated upon
relapse, although exact criteria for relapse were not pre-
sented. Four of them again achieved a complete response
lasting 18 to 53+ weeks. Overall toxicity was described
as mild, consisting of a transient worsening of cytope-
nias, but no infectious or bleeding episodes requiring
hospitalization.

■ COMMENT BY KENNETH W. KOTZ, MD
This is an interesting report because melphalan, a

drug that has long been available, has not been consid-
ered a treatment option for patients with MDS or sAML.
Denzlinger and colleagues pursued this approach based
on a single prior report from Japan.1 In that report, the
decision to try melphalan in MDS was based on activity
seen with a conjugate of human IgG and melphalan that
may accumulate more selectively and last longer in

malignant cells. When activity was seen, it was then
hypothesized that the activity of the conjugate in MDS
could be reproduced with melphalan alone.1 In fact, of
the 21 patients (median age, 65 years) with MDS (6 with
RAEB and 15 with RAEB-t) receiving melphalan at 2
mg a day, an astonishing 12 patients responded (7 com-
plete), with a median duration of response of 14.5
months. They also observed negligible toxicity.1

It is not known whether the total response time would
be longer with intermittent or continuous melphalan
administration, as was done in the studies from Germany
and Japan, respectively. In the study by Denzlinger et al,
most complete responders did respond again when
rechallenged but it is not clear from the article how long
patients were followed off therapy after their first
response. Therefore, a “total response” time cannot be
calculated. As mentioned, patients with complex cytoge-
netic changes and hypercellular marrows did not
respond at all. However, the classification of the under-
lying disease was not predictive of a response, as
patients with both MDS (6/14) and sAML (3/7) respond-
ed. Denzlinger et al plan a placebo-controlled, prospec-
tive clinical trial restricted to those with normal or
reduced bone marrow cellularity.   ❖

Reference
1. Omoto E, et al. Leukemia 1996;10:609-614.

Sentinel Lymph Node 
Biopsy: What’s Ahead
(and Neck) in Melanoma?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In this study, 30 patients with melanoma of
the head and neck underwent a sentinel lymph node
biopsy. Problems are encountered in this population due
to unique aspects of the anatomy of the head and neck.

Source: Jansen L, et al. Head Neck 2000;22:27-33.

Sentinel lymph node biopsy in head and neck
cancer can be complicated by unique anatomical dif-

ficulties. In the study by Jansen and colleagues, 30
patients with melanoma of the head and neck from two
centers in The Netherlands underwent preoperative lym-
phoscintigraphy and sentinel lymphadectomy (“sentinel
node biopsy”) between 1994 and 1997. The lesions were
required to be greater than 1 mm deep and the therapeu-
tic wide local excision was done after the sentinel node
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biopsy. The median Breslow thickness was 3.0 mm with
ulceration present in 30%. Locations included the face
in six cases, the scalp in eight cases, the ear in four
cases, and the neck in 12 cases.

The surgical technique, described in detail in the
paper, included the use of preoperative lymphoscintigra-
phy with Tc-labeled human albumin and intraoperative
location of the sentinel nodes using both a gamma probe
and visual inspection for blue dye. The average number
of sentinel nodes removed was 2.6 per patient, although
in three cases no sentinel nodes were identified. Fifty-
three percent of these nodes were both blue and radioac-
tive, 43% were radioactive only, and 4% were blue only.

One problem unique to the head and neck is the pres-
ence of sentinel lymph nodes within the parotid gland.
Four nodes within the parotid gland identified by preop-
erative lymphoscintigraphy in this study were not
removed. However, of the 70 total lymph nodes excised,
13 came from the parotid gland. Another problem in the
head and neck region is that not all sentinel lymph nodes
can be seen preoperatively due to their anatomical prox-
imity to either the injected site or another sentinel node.
This difficulty helps explain 18 harvested sentinel nodes
that were not identified on lymphoscintigraphy because
of their location relative to the primary tumor (2 nodes)
or other nodes (16 nodes).

Sentinel nodes were processed with six permanent
histologic sections (12 if the node was larger than 1 cm)
and stained with H&E, S100, and HMB45. This led to
eight of these high-risk patients having a positive result.
A formal lymph node dissection was performed in six
patients. It is not reported if any patients received post-
operative adjuvant therapy. Nevertheless, with an aver-
age follow-up of nearly two years, five of eight patients
(62.5%) with a positive sentinel node were disease-free
compared with 15 of 19 patients (78.9%) with a negative
sentinel node.

■ COMMENT BY KENNETH W. KOTZ, MD
While it is clear that preoperative lymphoscintigraphy

with sentinel lymphadenectomy is feasible and can pro-
vide prognostic information, has it been proven to pro-
vide a therapeutic advantage? Also, at what Breslow’s
depth is the probability of finding a positive sentinel
node likely enough to warrant performing a sentinel
node biopsy? And how much of a wide local excision
can be performed before the normal lymphatic pathways
are disrupted, thereby eliminating any useful informa-
tion from the mapping procedure?

One cannot assume that a positive sentinel node has
the same prognostic value as a random single positive
lymph node found on an elective lymph node dissection.

A sentinel lymphadenectomy will yield an average of
about 1.7 nodes1 that the pathologist can then study with
serial sectioning and immunohistochemistry, techniques
that are impractical to apply to the multiple nodes
removed during an elective lymph node dissection.
Therefore, the technique of sentinel node mapping may
lead to patients who otherwise would not have been iden-
tified as node-positive.

An essential question is whether sentinel lym-
phadenectomy ultimately improves the outcome for
patients with melanoma. In the Multicenter Selective
Lymphadenectomy Trial, patients with melanoma more
than 1 mm are randomized to wide local excision alone
or wide local excision plus preoperative lymphatic map-
ping and sentinel lymphadenectomy.2 A complete lymph
node dissection is done for those patients whose sentinel
nodes are positive.

In the Sunbelt Melanoma Trial, patients with
melanoma more than 1 mm whose only positive node
is a single sentinel node are randomized to observation
or one year of standard interferon (all other node-posi-
tive patients get one year of interferon).3 Patients
whose sentinel node is histologically negative but
reveals “sub-microscopic” disease (vide infra) are ran-
domized to either observation (the standard arm), com-
plete lymph node dissection, or a complete lymph node
dissection followed by one month of high-dose inter-
feron. “Submicroscopic” involvement with melanoma
is identified by the reverse-transcriptase polymerase
chain reaction for tyrosinase mRNA. These two studies
should help define the role of the sentinel node biopsy
in melanoma.

The study by Jansen et al excluded patients whose
melanoma was less than 1.0 mm. Lesions between 0.75
mm and 1.0 mm are associated with positive sentinel
nodes in 4% of cases.4 Therefore, melanomas that are
0.75 mm or deeper can be considered for a sentinel node
biopsy. In terms of timing, a sentinel node biopsy is opti-
mally performed after the local biopsy but before the
wide local excision disrupts the normal lymphatic chan-
nels. However, a sentinel node biopsy may still be infor-
mative if a wide local excision was less than 2.0 cm and
not in a region of ambiguous drainage such as the trunk
or head and neck.5

Sentinel lymph nodes identified within the parotid
gland present a problem unique to melanoma of the head
and neck. Fortunately, the majority of intraparotid
lymph nodes are in the superficial portion of the gland
(2-20 nodes) with only 1-4 nodes lying deep to the facial
nerve.6 Therefore, when dissection is necessary, superfi-
cial parotidectomy with preservation of the facial nerve
is usually recommended.6 ❖
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Follow-up Recommenda-
tions for Patients with Stage
I-III Malignant Melanoma
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: There are more than 44,000 new cases of
malignant melanoma diagnosed each year in the Unit-
ed States and more than 80% of these cases will be
localized. A major clinical problem is the development
of rational follow-up recommendations for this increas-
ingly large group of patients. Investigators from the
Yale Melanoma Unit retrospectively reviewed the
records of patients who were seen and followed accord-
ing to their surveillance protocol to determine the time
interval between initial visit and recurrence and the
most common method of detecting recurrences. The five-
year survival rates for stages I, II, and III were 95%,
72%, and 52%, respectively. Seventy-nine percent of
recurrences were detected within the first two years of
follow-up. Based on this experience, the authors recom-
mended a schedule for follow-up.

Source: Poo-Hwu WJ, et al. Cancer 1999;86:
2252-2258.

Patients in this study were followed by a
multidisciplinary team of dermatologists, medical

oncologists and plastic surgeons, according to a uni-
form protocol that combined frequent, comprehensive
examinations with extensive patient education. Patients

received instructions in performing self-examinations
of the skin and a list of signs and symptoms of recur-
rence that should alert them to contact their physician.
Pamphlets and videotapes were used to educate
patients and family members regarding photoprotec-
tion. At each follow-up visit, a history, physical exami-
nation, complete blood count (CBC), and liver function
tests including lactate dehydrogenase (LDH) were per-
formed. Chest x-rays were obtained annually for stage
I and II patients and every six months for stage III
patients during the first five years of follow-up.
Patients with stage III disease had a baseline computed
tomography (CT) for complete staging examination.
Follow-up CT scans were obtained only if there were
abnormal findings initially that were not clearly indica-
tive of metastatic disease.

The charts of 419 patients were reviewed, 46 of
which were excluded primarily because patients had
inadequate follow-up at Yale. Of the 373 patients
whose charts were reviewed, 78 developed disease
recurrence. Patient-reported symptoms resulted in
detection of recurrence in 34 patients (44%), while
the remaining 44 patients (56%) were diagnosed by
procedures performed during a scheduled visit. Of the
44 physician-detected recurrences, 57% were identi-
fied by either history or physical examination; 18%
were detected by chest x-ray and 23% were detected
by CT or magnetic resonance imaging (MRI) scan-
ning. The latter group, CT and MRI scans, were
obtained because of abnormal findings on the base-
line scans or suspicious findings on physical exami-
nation. There was only one patient (2%) in whom an
abnormal laboratory result (elevated LDH) was the
sole indicator for recurrent disease. The recurrences
were evenly divided between distant and local region-
al metastases. Based on the hazard ratios for recur-
rence by stage, Poo-Hwu and colleagues recommend
annual follow-up for patients with stage I disease and
six months follow-up for the first two years for stage
II with annual follow-up thereafter. For stage III, Poo-
Hwu et al recommend follow-up every three months
during the first year, every four months during the
second year, every six months for years 3-5, and then
annually thereafter.

■ COMMENT BY MICHAEL J. HAWKINS, MD
With the increasing incidence of early stage malig-

nant melanoma, it is extremely important to develop
rational, evidence-based follow-up programs. In
patients with stage I disease, detection of second pri-
maries or premalignant lesions is equally, if not more,
important than screening for systemic recurrence.
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Annual follow-up with liver function tests including
an LDH and chest x-ray seems sufficient for these
patients. Close, ongoing surveillance for second pri-
maries is best determined by the patient’s dermatolo-
gist and will depend upon the number of moles pre-
sent and whether any of the moles exhibit atypical
features. In this series, nine out of 493 patients with
stage I disease developed recurrences, seven of which
were physician detected. Thirty-five of 117 patients
with stage II malignant melanoma developed recur-
rent disease. Detection in this group was equally
divided between patient and physician. Since most
recurrences occur within the first two years, Poo-Hwu
et al recommend follow-up every six months with
these patients. Many clinicians are uncomfortable
with this interval, especially in young patients with
deep primary lesions, and would tend to use the
guidelines specified for stage III patients.

Clinical studies to date, however, have not shown
a benefit for any follow-up protocol. This is in part
due to the lack of effective therapies that can have a
positive effect on survival once recurrence has
occurred. Some patients who develop locoregional
recurrence of their malignant melanoma will have
long-term disease-free survivals following surgery
with or without adjuvant systemic therapy. In this
study, 60% of locoregional recurrences were detect-
ed by the patient. Single-arm studies of aggressive
chemoimmunotherapy regimens have reported a
20% complete remission rate in patients with
metastatic malignant melanoma.1 The usefulness of
immunotherapy in this context is currently being
evaluated in a large-scale randomized trial compar-
ing chemotherapy alone vs. chemoimmunotherapy.2

Should effective systemic therapies become avail-
able and make early detection of systemic relapse
desirable, follow-up programs would need to strong-
ly consider the use of noncontrast CT scans of the
chest instead of chest x-rays. However, trials of
Interleukin-2 in metastatic renal cell carcinoma and
Rituximab in non-Hodgkin’s lymphoma have
demonstrated tumor responses in patients with
large-volume disease and have not seen a clustering
of responses in patients with smaller tumor
burdens.3,4 ❖

References
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3. Maloney DG, et al. Blood 1997;90:2188-2195.
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A Rare Event Imaging 
System for Detection of
Cancer Cells in Blood
and Bone Marrow
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: An automated microscope system is
described for the detection of rare cancer cells in sam-
ples of blood and bone marrow. The Rare Event Imag-
ing System could detect rare cancer cells (1 in 1 million)
in hematopoietic tissue samples. The Rare Event Imag-
ing System facilitated analysis for minimal residual
tumor (MRT), and additional correlations of rare event
imaging and patient disease status are eagerly awaited.

Source: Kraeft SK, et al. Clin Cancer Res 2000;6:
434-442.

Improved detection strategies are needed for
the evaluation and monitoring of patients with cancer.

Identification of microscopic subclinical disease in
blood or bone marrow may identify patients in need of
systemic therapy at a time prior to clinical presentation
with disseminated disease. In addition, identification of
malignant cells with a demonstrated capability to spread
to blood and bone marrow has significant implications
for the patient, as disseminated disease is a major cause
of cancer-related mortality.

Several strategies have been used to detect minimal
residual tumor cells in the blood of patients with cancer.
These strategies include attempts to grow, culture, and
characterize tumor cells,1 molecular approaches such as
reverse transcription PCR,2,3 and immunological
approaches to identify and characterize circulating
malignant cells.4,5 While flow cytometry can evaluate a
large number of cells in a matter of minutes, it remains
important to confirm the malignant nature of positive
events detected by flow cytometry. Thus, an automated
system to identify and analyze rare malignant cells in
blood and bone marrow could have significant potential
clinical applications.

The manuscript by Kraeft and colleagues describes an
automated microscopic system (Rare Event Imaging Sys-
tem) for the detection and analysis of cancer cells in sam-
ples of peripheral blood and bone marrow. Samples are
obtained from blood and bone marrow, red cells are lysed,
and peripheral blood mononuclear cells (PBMC) or
nucleated bone marrow (BM) cells are counted and
allowed to attach to adhesive slides. The adhered cells are
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then analyzed by immunological methods for possible
tumor cells. The instrumentation required for this analysis
include an automated fluorescence microscope (Nikon
Microphot-FXA) with a cooled, charged, coupled device
camera and a 60-MHz Pentium personal computer.

Kraeft et al initially described the efficiency of the
cell deposition method following analysis of PBMC
from normal donors and cancer patients, as well as BM
samples from cancer patients and stem cell samples
from cancer patients. The efficiency of cell deposition
did vary, with 89% recovery from normal donor periph-
eral blood samples, 64% recovery from cancer patient
peripheral blood samples, 58% recovery from cancer
patient bone marrow samples, and 73% from cancer
patient stem cell samples. The sensitivity of the rare
event imaging system was then evaluated by spiking
breast cancer cells into PBMC samples. The anticytok-
eratin antibody could readily detect the breast cancer
cells in PBMC samples. A serial dilution analysis was
performed, and breast cancer cells were detected at the
lowest tested dilution corresponding to a detection of
one breast cancer cell in 1 million PBMC. To allow
additional phenotypic characterization of these cancer
cells, and to improve the specificity of the rare event
detection analysis, a staining procedure involving dou-
ble labeling of tumor cells was developed. The double-
labeling procedure consisted of labeling with an anti-
body specific for a surface molecule expressed on vari-
ous malignancies and combining that analysis with
staining for intracellular cytokeratin. The antibodies
used included an antibody reactive with epithelial cell
adhesion molecule (Ep-CAM) (breast, ovarian, colon,
and lung carcinoma antigen) and an antibody reactive
with disialo-ganglioside (GD2) antigen (small-cell lung
carcinoma, neuroblastoma, and melanoma antigen).
Visualization of the MCF-7 breast cancer cells were
shown with the Ep-CAM/cytokeratin double-stained
approach, and the SW2 small cell lung cancer cell line
was shown to have double staining with the GD2/cytok-
eratin labeling. Thus, dual characterization with a sur-
face molecule and intracellular cytokeratin was clearly
demonstrated with these cancer cell lines.

The specificity of the single- and double-staining pro-
tocols was evaluated with peripheral blood samples from
healthy donors. Sixteen to 18% of the normal donor
peripheral blood samples had a low level of cytokeratin-
positive cells that ranged from one to 26 labeled cells per
106 white blood cells. In contrast, use of the double-
labeling protocol almost entirely eliminated the back-
ground positivity, with only a single double-positive cell
detected in a total of 77 peripheral blood samples.

Three hundred fifty-five peripheral blood, bone mar-

row, and stem cell samples were then evaluated from
patients with breast cancer before autologous bone mar-
row transplantation but after high-dose chemotherapy
using the single cytokeratin labeling method. Cytoker-
atin-positive cells were detected in 52% of the bone mar-
row cells, 34% of peripheral blood samples, and 27% of
stem cell samples. The frequency of these cytokeratin-
positive cells in the positive samples ranged from one to
1020 cytokeratin-positive cells per million cells evaluat-
ed. To control for background reactivity in the normal
donor samples, a threshold cut-off value was defined as
the mean number of cytokeratin-positive cells plus two
times the standard deviation as observed in the control
sample. Kraeft et al then report cytokeratin positivity in
40% of the bone marrow samples, 24% of the peripheral
blood samples, and 12% of the stem cell samples.

■ COMMENT BY MARK R. ALBERTINI, MD
The Rare Event Imaging System was demonstrated to

be a sensitive means of detection of rare cancer cells (1
in 1 million) in samples of peripheral blood and bone
marrow. The double-labeling protocol resulted in a sig-
nificant reduction in false-positive determinations. This
analysis allowed phenotypic characterization of tumor
cells with the double-labeling analysis. Thus, the dou-
ble-staining protocols for cytokeratin/Ep-CAM and
cytokeratin/GD2 can detect rare cancer cells in
hematopoietic tissues from cancer patients.

The Rare Event Imaging System appears ready for clin-
ical testing to determine correlations between positivity
with this analysis and subsequent clinical outcome. The
current article describes and validates the ability of this
system to detect rare malignant cells. However, clinical
implications of this finding require further investigation.
The proposed monitoring system appears ready for this
clinical testing, and studies analyzing clinical samples
from cancer patients are eagerly awaited. Potential incor-
poration of events detected with the Rare Event Imaging
System together with traditional cancer outcome measure-
ments would provide valuable testing of this technology.

Kraeft et al also describe potential additional pheno-
typic analysis of samples with markers that are correlat-
ed with metastatic potential. The use of this Rare Event
Imaging System with additional markers requires fur-
ther investigation. However, the use of a double-staining
procedure with additional surface marker analysis
appears to be a logical extension of this technology.

In summary, Kraeft et al describe an exciting technol-
ogy to identify rare malignant cells in samples from
peripheral blood and bone marrow. Additional clinical
testing will be required to determine potential use of this
monitoring strategy for patients with cancer.   ❖
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Age at the Time of
Hodgkin’s Disease Treatment
and the Occurrence of
Second Malignancies
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: With the advent of effective chemotherapy
and radiotherapy approaches for the treatment of
Hodgkin’s disease introduced several decades ago, there
is now a large cohort of patients with a remote history of
such treatment. In this report of a large series of such
survivors, second malignancies of all types (including
lung, colon and breast, as well as leukemia) were dis-
covered at an increased rate. The risk of developing sec-
ond malignancies was greatest for those who were treat-
ed for their Hodgkin’s disease at a young age. Patients
cured of Hodgkin’s disease are at increased risk for sec-
ond malignancy, and the risk appears to increase rather
than recede with time.

Source: Swerdlow AJ, et al. J Clin Oncol 2000;18:
498-509.

Inasmuch as curative therapies for hodgkin’s
disease have been available for over three decades, the

long-term side effects of treatment are now becoming
increasingly apparent. To further describe the later con-
sequences of treatment, a large cohort of British patients
(n = 5519) treated from 1963 to 1993 were evaluated for
the development of second malignancy and mortality.
The data, derived from the British National Lymphoma
Investigation, the Royal Marsden Hospital, and St.
Bartholomew’s Hospital registries, were available for
97% of patients.

There were 322 second malignancies in this group.
All major types of tumors were more frequent in
Hodgkin’s disease survivors than the general popula-
tion. For example, the relative risks of gastrointestinal,
lung, breast, and of leukemia increased significantly.

Although the absolute excess risks of second malignan-
cy were greater for older patients, the relative risks
(RR) were more pronounced for individuals who had
Hodgkin’s disease treated at a young age. Furthermore,
there now emerges a trend toward certain types of sec-
ond tumors depending on the type of Hodgkin’s disease
therapy. For example, after mixed modality treatment,
the relative risk for gastrointestinal cancer was 3.3
(95% CI, 2.1-4.8), whereas the risk of lung cancer was
greater for those that received chemotherapy alone (RR
= 3.3; 95% CI, 2.4-4.7) and the risk of breast cancer
was increased for those that had received radiotherapy
(without chemotherapy) (RR = 2.5; 95% CI, 1.4-4.0).

As mentioned, these risks were greater after treat-
ment at younger ages: for patients treated at ages
younger than 25 years, there were RRs of 18.7 (95%
CI, 5.8-43.5) for gastrointestinal cancer after mixed-
modality treatment, 14.4 (95% CI, 5.7-29.3) for breast
cancer after radiotherapy, and 85.2 (95% CI, 45.3 to
145.7) for leukemia after chemotherapy (with or with-
out radiotherapy).

This analysis highlights the major effect of age at
treatment on the appearance of second malignancy
after Hodgkin’s disease. The association of type of
treatment and the occurrence of specific second tumors
is an observation that may eventually provide clues to
the mechanisms of tumor development in those organ
systems.

■ COMMENT BY WILLIAM B. ERSHLER, MD
This analysis is by far the most comprehensive

description of second malignancies in Hodgkin’s disease
survivors. Treatment-related leukemias have been appre-
ciated for many years,1-3 and most believe that alkylating
agents are primarily responsible.4 These leukemias tend
to occur within a few years of Hodgkin’s disease treat-
ment. Solid tumors occur more gradually, but eventually
constitute the great majority of second malignancies.5,6

There have been other reports that would suggest
that, at least for certain cancers, the risks are greater
after childhood than after adult Hodgkin’s disease
treatment.7-9 This comprehensive report supports this
conclusion. It is curious that gastrointestinal malignan-
cies seem to occur more commonly in individuals
treated with mixed modalities, whereas breast cancer
occurs more commonly in patients previously treated
with radiation alone. Chemotherapy is clearly associat-
ed with the development of leukemias and probably
lung cancer as well. Why this should be the case is
clearly conjecture at this point, but the roles of specific
treatments in the etiology of second malignancies
needs further and intense exploration.
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The report also highlights the importance of patient
age at the time of treatment, and now, with many sur-
vivors having been treated 30 or more years ago, there
is an emergence of lung and gastrointestinal second
malignancies with rates that exceed those for leukemia.
It may well be that the increased risk for these solid
tumors will increase even more with succeeding
decades.

The take-home message for clinicians is that
patients cured of Hodgkin’s disease are in a high-risk
category for just about all types of cancer, and such
patients should be examined and screened as rigorous-
ly as rigorously as any high-risk group.   ❖
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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 1000 subscribers, each issue is a fully
referenced, peer-reviewed monograph. 

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

As always, we are anxious to hear from our readers
about topics they would like to see covered in future
issues. Readers who have ideas or proposals for future
single-topic monographs can contact Associate Manag-
ing 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.   ❖

CME Questions
12. Regarding the study of MDS and sAML, which one of the

following is true?
a. Patients with a hypercellular bone marrow responded well to

melphalan.
b. Patients with MDS responded better to melphalan than patients

with sAML.
c. Responses to melphalan occurred only at high doses.
d. Improvement was usually noted within a month in patients who

responded.

13. Which one of the following is true?
a. In melanoma, a sentinel lymph node biopsy should be per-

formed in lesions of any depth.
b. Sentinel nodes within the parotid gland are usually negative and

therefore need not be removed.
c. Anatomical considerations can complicate the location of

sentinel nodes in the head and neck.
d. Performing sentinel lymph node biopsies has been proven to

prolong survival in melanoma.

14. Which one of the following statements about the Rare Event
Imaging System is false?
a. Cytokeratin-positive cells can be detected in peripheral blood

samples from healthy donors.
b. The double-labeling protocol can improve the specificity of rare

event detection by combining analysis for intracellular cytoker-
atin with an analysis for epithelial cell adhesion molecule
(Ep-CAM).

c. The detection of cytokeratin-positive cells following cytokeratin
single-staining is a specific marker for cancer cells.

d. The double-labeling protocol can improve the specificity of rare
event detection by combining analysis for intracellular cytoker-
atin with an analysis for disialo-ganglioside (GD2) antigen.

15. In patients with stage I-III cutaneous malignant melanoma
who develop disease recurrence, three-fourths of these recur-
rences will have occurred within what time from diagnosis?
a. 1 year
b. 2 years
c. 3 years
d. 5 years

16. Which of the following statements about the risk of second
malignancy after treatment for Hodgkin’s disease is not true?
a. The older the patient at the time of treatment, the greater the risk

for leukemia development.
b. Younger patients have a greater relative risk for the develop-

ment of solid tumors.
c. Lung, colon, and breast cancer occur at increased frequency in

Hodgkin’s disease survivors.
d. Solid tumors occur later after Hodgkin’s disease therapy than do

leukemias.
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