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techniques and effective systemic therapies have relegated staging laparotomy to a
historical footnote.
Studies of the use of mechlorethamine in the 1940s showed that the rate of re-
sponse to systemically administered anticancer agents in patients with Hodgkin’s
lymphoma could be high. After the discovery of several other active agents, inves-
tigators at the National Cancer Institute combined four of these drugs for use in
the initial treatment of patients with disseminated Hodgkin’s lymphoma. The re-
sulting report, released in 1970, made it clear that a cure was possible with chemo-
therapy alone.5 Studies of chemotherapy administered as adjuvant treatment after
radiotherapy in patients with high-risk, early-stage disease showed a reduction in
the risk of relapse®; subsequent studies investigated the effects of the initial use
of chemotherapy followed by the application of adjuvant radiotherapy to smaller
treatment fields.”®
Investigators in Uganda who were studying the treatment of Burkitt’s lymphoma
in children and young adults in the 1970s%1° also saw patients with early-stage
Hodgkin’s lymphoma, but radiotherapy was not available to them. These studies
showed that chemotherapy alone could yield a high rate of complete and durable
remission in patients with early-stage Hodgkin’s lymphoma. Increasing recogni-
tion of the long-term, toxic effects of treatment and the very high survival rates
among patients with early-stage Hodgkin’s lymphoma who received the most recent
therapy regimens led to a series of studies in which efforts were made to reduce or
eliminate the radiotherapy used in these regimens and to minimize the number of
chemotherapy cycles. In this issue of the Journal, Engert et al. report on a large
study in Germany that investigated the efficacy of reduced cycles of doxorubicin,
bleomycin, vinblastine, and dacarbazine (ABVD) with or without reductions in the
radiation dose.!?
Patients with early-stage Hodgkin’s lymphoma are not a homogeneous group,
and treatment toxicities are changing as chemotherapy regimens and radiotherapy
techniques change. However, some of the most serious toxic effects of treatment
tend to occur late — after most deaths attributable to the lymphoma have oc-
curred. These issues complicate the process of determining what treatment to
recommend for a patient with early-stage Hodgkin’s lymphoma.
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VARIATIONS IN RISK

All cases of early-stage Hodgkin’s lymphoma are
not the same. The variation in prognosis is wide
among patients who have stage I or stage II dis-
ease, as defined at the Ann Arbor Conference (with
stage I indicating the involvement of one lymph-
node-bearing site, with or without extension to
an adjacent extranodal site, and stage II the in-
volvement of two or more nodal sites on one side
of the diaphragm, with or without extension to an
adjacent extranodal site). Many factors can wors-
en the prognosis for these patients, including the
presence of systemic symptoms (i.e., fevers, drench-
ing night sweats, or significant weight loss), a very
high erythrocyte sedimentation rate, an increase
in the number of nodal sites involved, older age,
and a large mediastinal mass. For this reason, in
most clinical trials patients with early-stage Hodg-
kin’s lymphoma are stratified on the basis of vari-
ous combinations of these or other risk factors.
Not everyone uses the same definitions; Table 1
shows how the risk of treatment failure is calcu-
lated with the use of the International Prognostic
Score and how it has been defined in selected
clinical trials.

IMPORTANCE OF TREATMENT-
RELATED COMPLICATIONS

For a patient with Hodgkin’s lymphoma in any
stage, the primary goal of therapy is cure. In re-
cent studies (Table 2), the 5-year survival rate for
patients with early-stage Hodgkin’s lymphoma
has consistently been 90% or higher. Particularly
among patients with a good prognosis in studies
with a very long period of follow-up, the number
who die from treatment-related complications ex-
ceeds the number who die from lymphoma. (The
risks of recurrent lymphoma, second malignant
conditions, and cardiovascular events in relation
to the time after therapy are shown in Fig. 1.)
The frequency of late complications is depen-
dent on the particular treatment used. The late
treatment-related complications of radiotherapy
have been studied extensively. In addition to com-
plications that can affect quality of life but are
unlikely to be lethal (e.g., hypothyroidism, dry
mouth, and dental caries), there is an increased
incidence of several potentially lethal events after
radiotherapy. Second malignant conditions occur
at an average rate of approximately 1% per year
for at least 30 years after treatment.?®> The risk is

particularly high among women younger than 30
years of age who receive thoracic radiotherapy;
breast cancer develops in 30 to 40% of these
patients in the 25 years after treatment.?* It
seems intuitively obvious that reducing the ra-
diation dose and field size would be likely to
decrease the rate at which second malignant
conditions occur, and case—control studies sug-
gest this might be true.2>2° However, the rela-
tively brief follow-up period in most studies and
the lack of certainty regarding the relationship
between radiation dose and cancer incidence
make it impossible to draw definite conclusions.
Radiation-related cardiac disease can be mani-
fested as coronary artery disease, myocardial
injury, valvular disease, or pericardial fibrosis.
The risk of death from myocardial infarction is
increased after thoracic radiotherapy, and that
increased risk persists for more than 25 years.?”
Diastolic dysfunction after radiotherapy seems to
be a marker for an increased risk of cardiac
events.?$2° The incidence of stroke also rises in
patients who receive radiotherapy in the neck
and mediastinum.3°

The risk of late complications after chemo-
therapy appears to be dependent on the type of
drugs prescribed. For example, patients prescribed
regimens that include mechlorethamine have a
significantly increased risk of myelodysplasia,
acute myeloid leukemia, and lung cancer. In tri-
als in which patients received chlorambucil rather
than mechlorethamine, however, the risk of lung
cancer was not elevated.>! Regimens that include
alkylating agents or etoposide are associated with
an elevated risk of myelodysplasia and acute my-
eloid leukemia, and the incidence of these condi-
tions for patients receiving mechlorethamine, vin-
cristine, procarbazine, and prednisone (the MOPP
regimen) is 2 to 5%.32 Doxorubicin, which is in-
cluded in the commonly used ABVD regimen, is
associated with an increased risk of congestive
heart failure,?® and the combination of radio-
therapy and treatment with an anthracycline has
an additive effect on the frequency of cardiovas-
cular events.3® Bleomycin, which is also included
in the ABVD regimen, is associated with pulmo-
nary fibrosis. The acute pulmonary injury associ-
ated with bleomycin can be fatal; frequent moni-
toring of diffusing capacity is necessary to prevent
its occurrence.

The effect of treatment for Hodgkin’s lympho-
ma on quality of life was studied prospectively in
an international randomized trial in which pa-
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Table 1. Variations in Definitions of Risk among Patients with Early-Stage Hodgkin’s Lymphoma.*

Study
German Hodgkin Study Group**

low ESR

National Cancer Institute of Canada and
Eastern Cooperative Oncology Group*®

European Organisation for Research
on the Treatment of Cancer*?y

National Tumor Institute, Milan”

Dana-Farber Cancer Institute®®
diameter

International Prognostic Score**i:

High: Mediastinal mass > one third of transthoracic diameter, extranodal
disease, =3 nodal areas, ESR >50 in asymptomatic patients or >30 in
symptomatic patients

Low: No large mediastinal mass or extra nodal disease, <3 nodal areas,

Very high: Any mass >10 cm, mediastinal mass = one third of transtho-
racic diameter, intraabdominal disease

High: Age, =40 yr; ESR, =50 mm per hr; mixed-cellularity or lymphocyte-
depletion subtype; 24 sites of disease

Low: Age, <40 yr; ESR, <50; no mixed cellularity or lymphocyte depletion;
<4 sites of disease

Very low: Single node <3 cm in upper neck or epitrochlear region, with
lymphocyte-predominant or nodular sclerosis subtype and ESR
<50 mm per hr

High: =9 points

Low: 1-5 points

Very low: 0 points

High: Nodal mass >10 cm, mediastinal mass > one third of transthoracic
diameter, pulmonary hilus involvement, contiguous extranodal exten-
sion, stage 1 with systemic symptoms

Low: No large nodal or mediastinal mass, no systemic symptoms

High: Any mass >10 cm or mediastinal mass > one third of transthoracic

Low: No nodal or mediastinal mass

High: =3 points
Low: <2 points

Risk

* Early-stage Hodgkin’s lymphoma is defined according to the standards confirmed at the Ann Arbor Conference in

1971.% ESR denotes erythrocyte sedimentation rate.

" The European Organisation for Research on the Treatment of Cancer defines level of risk on the basis of the cumulative

score in the following categories: age (less than 40 years, 0 points; 40-49 years, 1 point, 50 years or more, 9 points);
sex (female, 0 points; male, 1 point); number of disease sites (none or one site, 0 points; 2 or 3 sites, 1 point; 4 or 5
sites, 9 points); mediastinal mass (none or one measuring less than one third of transthoracic diameter, 0 points; any
larger mass, 9 points); systemic symptoms (none and ESR less than 50 mm per hr, 0 points; none and ESR 50 mm or
more per hr, 0 points; present and ESR less than 30 mm per hr, 1 point; present and ESR 30 mm or more per hr, 9
points); histologic subtype (lymphocyte-predominant or nodular sclerosis, 0 points; mixed cellularity or lymphocyte de-

pletion, 1 point).

1 The International Prognostic Score defines level of risk on the basis of the cumulative score in the following categories,

with 1 point assigned for each criterion that is met: male sex; age, 45 years or more; hemoglobin level, less than 10.5 g
per deciliter; albumin level, less than 4 g per deciliter; white-cell count, greater than 15,000 per mm?; lymphocyte count,

less than 600 per mm? or less than 8% of white-cell count.

tients received radiotherapy with or without che-
motherapy. Although treatment in general did have
a significant adverse effect on quality of life,
there was no significant association between
quality of life and treatment type.3*

TREATMENT STRATEGIES

Several observations can be made concerning the
association between treatment type or strategy
and the risk of treatment failure on the basis of
findings from several trials (Table 2). (These stud-
ies used different definitions of low and high
risk, which may have affected the results.) First,
there was a very high survival rate — 90% or

higher at 5 years — in all the studies except one,
in which patients received a chemotherapy regi-
men that was apparently less effective than the
treatments provided in the other trials.'? Patients
who received a single type of treatment (particu-
larly radiotherapy) rather than a combined treat-
ment approach seem to have had a higher rate of
relapse. However, the availability of effective sal-
vage therapy led to equivalent survival rates, with
one exception: in the study with the longest fol-
low-up period, patients treated with radiotherapy
had a lower 25-year survival rate than those treat-
ed with MOPP.2* In both low-risk and high-risk
groups in all the trials, the number of deaths
from Hodgkin’s lymphoma was lower than the
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Figure 1. Approximate Cumulative Risk of Recurrent Hodgkin’s Lymphoma,
Second Malignant Conditions, and Cardiovascular Events among Patients
Receiving Both Radiotherapy and Chemotherapy for Early-Stage Hodgkin’s
Lymphoma.

did significantly less well with extended-field ra-
diotherapy than with involved-field radiotherapy;
no such effect was observed in younger patients.3°
Acute toxic effects are more likely to develop in
elderly patients, and they have a higher relapse
rate and a lower overall survival rate.3° Elderly pa-
tients are less often included in clinical trials,
and many have coexisting conditions that affect
their ability to tolerate standard treatments. It has
been proposed that Hodgkin’s lymphoma in el-
derly patients is different from the disease in
young people.3”3® In fact, it has been proposed
that in elderly patients Hodgkin’s lymphoma
should be viewed as a unique, uncommon dis-
ease that warrants specific study in clinical tri-
als.>®

In general, however, healthy elderly patients can
benefit from, and should receive, the treatments
that are effective in younger patients. Elderly pa-
tients seem to benefit proportionally more than
younger patients from the inclusion of doxorubi-
cin in the treatment regimen.*°

HIV INFECTION
Hodgkin’s lymphoma is one of the defining ill-
nesses of the acquired immunodeficiency syn-
drome (AIDS). Patients with HIV infection in whom
Hodgkin’s lymphoma develops typically have the
mixed-cellularity or lymphocyte-depletion histo-
logic subtype, and they tend to have widespread
disease, involvement of extranodal sites, and sys-
temic symptoms. The availability of highly active
antiretroviral therapy has dramatically improved

the survival rate among patients with HIV infec-
tion who also have Hodgkin’s lymphoma.#* Today,
HIV-infected patients with early-stage Hodgkin’s
lymphoma should receive the same treatment as
patients with early-stage disease who are not in-
fected with HIV.

NODULAR LYMPHOCYTE-PREDOMINANT HODGKIN’S
LYMPHOMA

At least 95% of patients who receive a diagnosis
of Hodgkin’s lymphoma have classic Hodgkin’s
lymphoma, not nodular lymphocyte-predominant
Hodgkin’s lymphoma.*? The latter is a low-grade,
monoclonal B-cell, malignant condition that is
usually manifested as early-stage disease. Like
other low-grade B-cell cancers, nodular lympho-
cyte-predominant Hodgkin’s lymphoma can un-
dergo transformation to diffuse, large B-cell
lymphoma.* In the early stages, nodular lympho-
cyte-predominant Hodgkin’s lymphoma can be
managed with watchful waiting, radiotherapy, a
combination of radiotherapy and chemotherapy,
chemotherapy alone, or treatment with ritux-
imab. Radiotherapy appears to be a particularly
important component of treatment for early-
stage disease and can induce a durable remis-
sion.**

TREATMENT SELECTION

The optimal treatment for a patient with early-
stage Hodgkin’s lymphoma is not clear. An effec-
tive chemotherapy regimen (e.g., ABVD) used alone
or various combinations of chemotherapy and ra-
diotherapy are associated with high overall sur-
vival rates. The facts that adverse treatment-relat-
ed events that can be fatal continue to occur (and
in some cases steadily increase in frequency) 20 to
30 years after treatment and that most recent
studies have a median follow-up of less than a de-
cade do not make the choice easy. A study of how
oncologists make treatment recommendations for
patients with early-stage Hodgkin’s lymphoma is
enlightening, but the findings are not surpris-
ing.*> Radiation oncologists were more likely than
medical oncologists to recommend the use of ra-
diotherapy. Oncologists who had been in practice
for a long time and had seen late complications
of treatment were less likely than radiotherapists
to recommend radiotherapy. Physicians identified
as “experts” in the treatment of Hodgkin’s lym-
phoma were more likely to select chemotherapy
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alone for young women and a combined-approach
treatment regimen for older patients. It appears
that the actual treatment recommendation is
greatly affected by a physician’s comfort with a
particular treatment and by cumulative clinical
experience — not just by data published in the
literature.

More than 90% of patients with early-stage
Hodgkin’s lymphoma survive for more than 5 years
after treatment with current therapies (Table 2).
The overall survival rate may be slightly lower
among those with a poor prognosis — and the
relapse rate slightly higher — but the treatment
regimens for patients at increased risk for death
tend to be more intensive. Patients with a higher
risk of death are more likely to receive a com-
bined-approach treatment regimen, but in one
study in which ABVD alone was used, the 5-year
survival rate was 95%.2°® When chemotherapy is
used alone or in combination with radiotherapy,
ABVD appears to be the best option. Since the
longest median follow-up period in all but one
of the studies listed in Table 2 was less than 10
years, and since most late treatment-related
deaths would not yet have occurred, it is possible
that an advantage of ABVD alone will emerge
with longer follow-up. However, even with a
short follow-up period, the number of deaths
from causes other than Hodgkin’s lymphoma is
considerably higher than the number of deaths
from the lymphoma itself. For the low-risk pa-
tients in the studies listed in Table 2, 27 were
reported to have died from lymphoma and 76
from other causes.

In the United States, oncologists often refer
to the National Comprehensive Cancer Network
guidelines when making treatment decisions.*°
These guidelines suggest that for patients who
have asymptomatic, nonbulky, early-stage Hodg-
kin’s lymphoma with an erythrocyte sedimenta-
tion rate of less than 50 mm per hour, fewer than
four nodal sites, and not more than one site of
extranodal extension, physicians should prescribe
ABVD alone or a combined approach consisting
of either ABVD or the Stanford V chemotherapy
regimen (mechlorethamine, doxorubicin, etopo-
side, vincristine, vinblastine, bleomycin, and pred-
nisone), plus involved-field radiotherapy. The
initial treatment for patients at greater risk for
treatment failure can also include either ABVD
or Stanford V combination chemotherapy, but
patients presenting with bulky disease should all

receive involved-field radiotherapy. Patients at
increased risk for treatment failure but without
bulky disease can be treated with ABVD alone,
but they should receive a minimum of six cycles
of treatment rather than four, which is the mini-
mum for patients without risk factors. In each
subgroup, an early PET scan drives subsequent
treatment decisions, with patients who have a
complete response after two cycles of ABVD or
12 weeks of the Stanford V regimen receiving the
least treatment.

The treatment plans for subgroups of patients
with Hodgkin’s lymphoma in a number of ongo-
ing international clinical trials are presented in
Table 3. A common theme is the attempt to use
PET scanning to individualize therapy and mini-
mize the amount of treatment required for cure.
It appears that positive PET findings at the end
of treatment is a significant adverse risk factor.
In one series of 73 patients, 13 had positive PET
scans at the completion of ABVD as the first part
of a combined radiotherapy—chemotherapy treat-
ment regimen. The 2-year, failure-free survival rate
for the patients with positive scans was 69%, as
compared with 95% for those with negative
scans.*” However, among 46 patients who under-
went interim PET scanning (after completing
two or three cycles of chemotherapy), 20 had posi-
tive interim scans, but 13 of these 20 patients
had negative scans at the completion of chemo-
therapy. The 2-year, failure-free survival rate for
patients with positive scans during chemotherapy
and negative scans after chemotherapy was 92%,
as compared with 96% for patients who had nega-
tive scans both during and after chemotherapy.
In a series of patients treated with ABVD chemo-
therapy alone, those with a positive PET scan af-
ter two or three cycles of a planned six cycles of
treatment had a progression-free survival rate of
71%, as compared with 90% for patients who had
a negative interim PET scan.*® However, if the
patients with a positive interim PET scan had a
negative PET scan after completing six cycles of
treatment with ABVD, the adverse effect of the
positive interim PET scan disappeared. Thus,
a positive interim PET scan did not necessarily
predict a poor treatment outcome, and for pa-
tients with a positive interim scan but a negative
scan after completion of treatment, a relapse was
no more likely than for patients with negative
interim and final scans. The question of wheth-
er altering therapy on the basis of a positive but
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Table 3. New Trials of Treatments for Early-Stage Hodgkin’s Lymphoma.*

Study and Risk Group Treatment

Cancer and Leukemia Group B

Low risk, nonbulky disease 2xABVD, then PET — if results negative, 2xABVD; if positive, 2x es-

calated BEACOPP + 30 Gy IFRT

2xABVD, then PET — if results negative, 4xABVD; if positive, 4x es-
calated BEACOPP + 30 Gy IFRT

High risk, bulky disease

German Hodgkin Study Group

Low risk
Group 1 2xABVD, then PET, followed by 20 Gy IFRT regardless of PET results
Group 2 2xABVD, then PET — if results negative, no further therapy; if posi-
tive, 20 Gy IFRT
High risk
Group 1 2x escalated BEACOPP, followed by 2xABVD, then PET, followed by
30 Gy IFRT regardless of PET results
Group 2 2x escalated BEACOPP, followed by 2xABVD, then PET — if nega-

tive, no further therapy; if positive, 30 Gy IFRT

European Organisation for Research on the
Treatment of Cancer and Group
for the Study of Adult Lymphoma

Low risk
Group 1 2xABVD, then PET, followed by 1xABVD + 30 Gy IFRT, regardless
of PET results
Group 2 2xABVD, then PET — if negative, 2xABVD; if positive, 2x escalated
BEACOPP + 30 Gy IFRT
High risk
Group 1 2xABVD, then PET, followed by 4xABVD + 30 Gy IFRT, regardless
of PET results
Group 2 2xABVD, then PET — if negative, 4xABVD; if positive, 2x escalated

BEACOPP + 30 Gy IFRT

United Kingdom NCRI Lymphoma Study Group  3xABVD, then PET — if negative, patients undergo randomization
to 30 Gy IRFT or no further therapy; if positive, 3xABVD + 30 Gy
IFRT

* ClinicalTrials.gov numbers for these studies are as follows: Cancer and Leukemia Group B, low risk, nonbulky disease
— NCT01132807, and high risk, bulky disease — NCT01118026; German Hodgkin Study Group, low risk —
NCT00736320, and high risk — not yet available; EORTC and GELA, low risk and high risk — NCT00433433; and the
United Kingdom NCRI Lymphoma Study Group — NCT00943423. ABV denotes doxorubicin, bleomycin, and vinblas-
tine; ABVD doxorubicin, bleomycin, vinblastine, and dacarbazine; BEACOPP bleomycin, cyclophosphamide, doxorubi-
cin, etoposide, prednisone, procarbazine, and vincristine; CT computed tomography; IFRT involved-field radiotherapy;
NCRI National Cancer Research Institute; and PET positron-emission tomography.
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improved interim PET scan will ultimately benefit
patients who do not go on to have a complete re-
mission is being addressed in a number of clini-
cal trials; such an approach should not be used
as standard therapy at this time.

CONCLUSIONS

The treatment of patients with early-stage Hodg-
kin’s lymphoma is one of the success stories of
modern oncology. Today, more than 90% of such

patients will survive for at least 5 years after di-
agnosis, regardless of their presenting character-
istics, and treatment results have been so good
that clinical trials are now focusing on minimiz-
ing the intensity of treatment to avoid late, po-
tentially fatal toxic effects. It appears that the use
of a standard chemotherapy regimen alone and
use of fewer cycles of chemotherapy plus involved-
field radiotherapy yield equivalent rates of sur-
vival among patients with low-risk, early-stage
Hodgkin’s lymphoma, and this may also be the
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case for patients with high-risk, early-stage dis-
ease. Given the trend toward less intensive treat-
ment, it will be important to watch for a point at
which treatment becomes inadequate and the
number of deaths from Hodgkin’s lymphoma will
begin to increase. For example, in the German
Hodgkin Study Group trial,?° treatment with
ABVD and 20 Gy of involved-field radiotherapy in
patients with high-risk disease was less effective
than treatment with either the same amount of
ABVD and 30 Gy of involved-field radiotherapy or
a more intensive chemotherapy regimen (i.e., bleo-
mycin, cyclophosphamide, doxorubicin, etopo-
side, prednisone, procarbazine, and vincristine
[BEACOPP]) and 20 Gy of radiotherapy. However,
the higher rate of long-term complications with
regimens that include radiotherapy as compared

with chemotherapy alone may ultimately result
in a lower rate of long-term survival, particu-
larly among low-risk patients.2® These issues are
being addressed in several ongoing clinical trials
comparing the efficacy of a brief course of
ABVD alone with a regimen consisting of both
ABVD and radiotherapy (Table 3).
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