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Summary. Many patients with advanced Hodgkin’s dis-
ease continue to need palliative therapy, but where there is
no curative intent, patients and doctors may prefer oral
treatment only. This paper describes the preliminary expe-
rience of such a schedule. A total of 15 patients with
advanced relapsed Hodgkin’s disease were treated with an
oral regimen, PECC (prednisolone at 40 mg daily for 7
days, etoposide at 200 mg/m?2 on days 1-3, chlorambucil
at 20 mg/m? on days 1 -4 and CCNU at 100 mg/m2 on day
1 only), repeated every 4—6 weeks. 12 patients had been
extensively pretreated. 11 patients had extranodal disease
and 8 had B symptoms when treatment was started. Eight
patients achieved a complete remission, with a median
duration of 7+ months, and five achieved a partial remis-
sion; the overall response rate was 86%. Haematological
toxicity was the major side effect. There were no treat-
ment-related deaths. All patients tolerated treatment well
and the oral route has particular advantages for those un-
willing or unable to accept intravenous treatment.

Introduction

The first-line treatment of advanced Hodgkin’s disease is
well described. Most patients are treated with MOPP
(mechlorethamine, vincristine, procarbazine and predniso-
lone) or the MOPP-related combinations CLVPP
(chlorambucil, vinblastine, procarbazine, prednisone) and
MVPP (mustine, vinblastine, procarbazine, prednisone).
Some centres use ABVD (Adriamycin, bleomycin, vin-
blastine and dacarbazine) as first-line chemotherapy. A
number of randomized trials are in progress, comparing
ABVD with standard MOPP and MOPP/ABVD alternat-
ing regimens with MOPP or ABVD alone. Newer combi-
nations containing etoposide are also under evaluation as
first-line treatment. Complete response rates of 70%—80%
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are achieved but, in the long term, 40%—50% of patients
presenting with advanced Hodgkin’s disease eventually
require further treatment because of relapse or progressive
disease [4].

Such patients present a chemotherapeutic challenge
and various second-line options have been studied [5-7,
11, 13, 15, 16]. If these options fail, effective salvage
treatment can be difficult and toxic. Three reported regi-
mens [3, 8, 17, 18] attained complete remission rates of
14%-37%, with median disease-free survival of 15 [3, 17]
and 19 months [18] and median survival of 50 weeks [8].

In 1987 our group developed the oral combination
of prednisolone, etoposide, chlorambucil and CCNU
(PECC) for use in patients with either progressive disease
not responsive to standard regimens or advanced chronic,
relapsing Hodgkin’s disease [14]. The original intention
was to provide effective palliation in end-stage patients,
and the oral approach was chosen because many such
patients are reluctant to consider further treatment involv-
ing intravenous injections.

The first two patients to receive PECC had been exten-
sively pretreated, and both had extranodal disease that
caused distressing symptoms. Each showed a good partial
response to PECC after only two courses. This experience
led us to carry out a phase I study of the oral combination
in a larger number of patients. The study was subsequently
expanded to include some patients who relapsed (<12
months) after primary chemotherapy.

Patients and methods

Between January 1987 and August 1988, 15 patients with relapsed ad-
vanced Hodgkin's disease or chronic relapsing Hodgkin’s disease were
studied. Their age and sex distribution, histology, stage at presentation
and treatment prior to entry in the study are shown in Table 1.

The treatment schedule comprised 40 mg prednisolone daily for 7
days, 200 mg/m? etoposide on days 1-3, 20 mg/m? chlorambucil on
days 1-4 and 100 mg/m2 CCNU on day 1. Treatment was repeated every
4-6 weeks, depending on the peripheral blood count and on patient
response. Some patients were treated only when symptomatic, in cases in
which the intention was palliative rather than curative. A complete re-
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Table 1. Patient characteristics

Patient Agefsex  Stage Histology  Initial Response  Remission  Subsequent Response  Remission
number treatment duration treatment duration
(months) (months)
1 37/F B NK Mantle PR MOPP NR
Chlor/Pred/para aortic DXT CR 9
2 39M mB MC CLVPP/ CR 6 CHLVPP CR 2
EVAP LVB PR
3 61/M IVA MC CLVPP CR 14 LOPP/EVAP CR 5
DXT NR
LVB NR
4 26/F VA MC OPEC/ABYV CR 11
Mantle
5 20M IVB NK MOPP PR ABVD PR
Mantle Hosfamide/VP16 CR 24
Cytosine/mitoxantrone NR
6 34M noiB MC CLVPP CR 5
7 25/F A NS Mantle CR 50 CLVPP PR
8 10M A MC Mantle CR 23 Local DXT CR 39
Local DXT CR 21
MVPP CR 53
CLVPP CR 25
LVB CR 18
Chlor/Pred CR 7
Chlor/VP16/CCNU/DXT CR 19
9 2M IA MC ABVD/ CR 10
CLVPP
DXT
10 23/M 1B MC CLVPP CR 14 Methotrexate NR
ABYM/DXT PR
LVB PR
11 35M 1B NS CLVPP CR 12 LVB CR 13
12 21M 1B NS CLVPP CR 15 DXT NR
Mantle Mitoxantrone/cytosine NR
13 20/F A NS CLVPP CR 12 CLVPP/LVB PR
+DXT CLVPP/DXT NR
14 2IM 1B NS CLOPP CR 22 DXT CR 28
CLVPP CR 14
CLVPP NR
15 17M 1A NS Mantle CR 24 MOPP CR 8

MOPP: mechlorethamine, vincristine, procarbazine, prednisolone; CHLVPP: chlorambucil, vinblastine, procarbazine, prednisolone; EVAP: etoposide,
vinblastine, Adriamycin, prednisolone; LVB: lomustine, vindesine, bleomycin; LOPP/CLOPP: chlorambucil, vincristine, procarbazine, prednisolone;
OPEC: vincristine, prednisolone, etoposide, chiorambucil; ABV: Adriamycin, bleomycin, vinblastine; ABVD: Adriamycin, bleomycin, vinblastine,
decarbazine; MVPP: mechlorethamine, vinblastine, procarbazine, prednisolone; chlor, chlorambucil; Pred, prednisolone; DXT, radiotherapy to involved

fields

sponse was defined as the disappearance of symptoms and physical signs
and the complete resolution of changes on X-rays and/or scans. A partial
response was defined as the disappearance of symptoms and a reduction
of >50% in measurable disease on scans or X-rays.

Results

The response to PECC treatment is shown in Table 2. Of
15 patients treated, 8 achieved a CR and 5, a PR, for an
overall response rate of 86%. In two patients disease was
progressive. Four patients who achieved CRs have re-
lapsed at 5, 6, 8 and 10 months; one has again achieved a
CR after additional courses of PECC. The remaining
patients who achieved CRs continue well in CR at 4, 6, 9
and 10 months follow-up; two of these patients had only
nodal disease at relapse and in one, the CR has been con-
solidated by radiotherapy. Of 11 patients with extranodal

disease at treatment with PECC, 5 have achieved CRs
(3 have since relapsed) and 4 have achieved PRs.

At the time of treatment with PECC, eight patients had
B symptoms and seven did not. Four patients with B symp-
toms achieved CRs, three of which have been maintained.
All patients with B symptoms improved symptomatically
on treatment, including those whose disease ultimately
progressed. PECC treatment was particularly effective in
abolishing severe pruritus (patient 1), which had been re-
fractory to all previous treatments. Of five patients who
achieved PRs, one has since died of Hodgkin’s disease and
the remaining four continue in PR.

Toxicity
A total of 70 courses of treatment were given. In all, 11

courses were given after a 4-week treatment-free interval,
4 were given after 5 weeks and 24 were given after 6



weeks. Ten courses of treatment were delayed beyond 6
weeks because of cytopenia. When a patient had difficulty
in meeting the 6-week schedule because of persistent cyto-
penia, the dose of CCNU was halved; the other drugs were
given at full doses. The remaining courses of treatment
were deliberately delayed by the physician in charge of the
case and were used only on an ad hoc basis when the
patient was symptomatic. Full details of haematological
toxicity are shown in Table 3.

Four patients required transfusion during their treat-
ment period. A total of 21 courses of antibiotics were given
(13 courses to only 3 patients), and 10 periods of in-patient
treatment were required for treatment of infection (5, sep-
ticaemia; 4, chest infection; 1, diarrhoea). One patient
developed herpes zoster whilst on treatment. All patients
developed alopecia and most had grade II nausea and vom-
iting for 24 h at the beginning of each course. No patient
refused treatment because of side effects.

Discussion

This oral combination was piloted as a salvage regime in
heavily pretreated patients who did not wish to receive
further treatment involving intravenous injections. All four
drugs have previously been used in the treatment of ad-
vanced Hodgkin’s disease, either as part of a different
combination (chlorambucil, prednisolone) or as single
agents (etoposide, CCNU), and all have demonstrated ac-
tivity in advanced Hodgkin’s disease [1, 2, 9, 10].

The CR rate of 53% and overall response rate of 86%
compare favourably with reports of other salvage regimens
(summarized in Table 4), as far as such comparisons can be
made. It must be emphasized that the numbers of patients
in these studies were necessarily small and that the extent
and type of prior chemo/radiotherapy varied from centre to
centre.

Cervantes et al. {3] used lomustine, etoposide and pred-
nimustine (LEP) in an oral combination to treat patients
resistant to CVPP (cyclophosphamide, vinblastine, procar-
bazine and prednisolone) and ABVD (doxorubicin, bleo-
mycin, vinblastine and dacarbazine). Three instances of
severe myelosuppression occurred. Santoro et al. [17] used

Table 3. NCI toxicity grades?
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Table 2. Patient response to PECC

Patient  Siie of disease B symptoms Response  Duration of
number  at start of at start of to PECCC  response
PECC PECC {months)
1 Nodes + CR 9+
? Liver
2 Nodes + PR -
Liver
3 Nodes - PR -
4 Mediastinum - CR 6
Nodes
5 Mediastinum + PR -
Marrow
Lungs
Bone
6 Mediastinum - CR 5
Lung
7 Nodes - CR2 6+
8 Nodes + CR 8
9 Nodes + PD -
Liver
10 Liver - CR 10
Nodes
11 Mediastinum - PR -
Lung
Nodes
Bone
12 Bone + NR/PD -
Soft-tissue back
13 Mediastinum - PR -
Lung
Nodes
Bone
14 Nodes + CR 10+
Marrow
? Liver
15 Nodes + CR 4+

2 Treatment with PECC was followed by DXT

the same LEP regimen to treat patients with disease re-
sistant to both MOPP and ABVD. The treatment was
generally well tolerated and all toxic signs were reversible.
Two patients with extensive previous irradiation required
hospitalization because of severe thrombocytopenia, and
three patients refused further cycles of treatment.

Haemoglobin (Hb): WBC count: Platelets:
012 3 4 01 2 3 4 012 3 4

At start of PECC 12 3 13 2 15
After PECC 1 55 4 1 335 4 8 4 3
After PECC 2 9 4 1 4 523 9 3 2
After PECC 3 543 2 2 4 4 713 1
After PECC 4 5151 4 4 3 1 71 3
After PECC 5 7 11 33 21 52 2
After PECC 6 52 4 1 1 1 511
2 Key to NCI toxicity grades:

0 = None 1 = Minimal 2 = Moderate 3 =Severe 4 = Life threatening
Hb (g/dl) >11.0 9.5-10.9 7.5-94 5.0-7.4 <5.0
WBC (x 1091) >4.5 3.0-44 2.0-29 1.0-1.9 <1.0
Platelets ( x 10%/1) >130 90-129 50-49 25-49 <25
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Table 4. Salvage regimens in relapsed Hodgkin’s disease

Reference Regimen Patients Complete Remission: Response duration Overall response
(n) (n) (%) (CR+PR)

(3} LEP 15 4 27 2 with no evidence of disease at 7 and 18 months 40

[17] LEP 58 23 40 Median duration of CR, >15 months 54

(8] MIME 47 11 23 Median survival SO weeks 63

[18] LEM 32 4 13 Median duration of CR, >33 months 48

[12] CEVD 32 14 44 Median duration of CR, >10 months 56

LEP: lomustine, etoposide, prednimustine; MIME: methyl-GAG, ifosfamide, methotrexate, etoposide; LEM: lomustine, etoposide, methotrexate;

CEVD: lomustine, etoposide, vindesine, dexamethasone

A total of 47 patients with relapsed Hodgkin’s disease
were treated with methyl-GAG, ifosfamide, methotrexate
and etoposide (MIME) (8]. All patients had previously
received MOPP or similar regimens and doxorubicin-con-
taining combinations; many had received extensive ir-
radiation. Chances of achieving a CR were adversely in-
fluenced by the presence of extranodal disease, by serum
LDH and haemoglobin values and by the number of re-
lapses before MIME. Toxicity was significant, including
infections (23%), neutropenic fever (34%) and haemor-
rhagic cystitis (23%).

Tseng et al. [18] treated 32 patients resistant to MOPP,
ABVD and prior irradiation (20 patients) with lomustine,
etoposide and methotrexate (LEM). The majority of
patients (23 cases) had B symptoms and the major site of
disease was nodal (22 patients). The major toxic effect was
severe myelosuppression, which occurred in six patients.

The most recent report of an effective salvage regimen
for relapsed advanced Hodgkin'’s disease is from the Ger-
man Hodgkin’s study group [8]. In this multi-centre trial,
32 patients resistant to cyclophosphamide, vincristine, pro-
carbazine and prednisolone (COPP)) and ABVD were
treated with lomustine, etoposide, vindesine and dexa-
methasone (CEVD). Treatment was well tolerated, with
only one episode of septicaemia. Overall, 25% of courses
were delayed because of neutropenia and 10% because of
thrombocytopenia. One patient refused to complete the
treatment for psychological reasons.

It is clear that third-line salvage combinations can res-
cue some patients with relapsed advanced Hodgkin’s dis-
ease, but the chances of success are better if the patient has
only nodal disease and no B symptoms and has shown a
good response to first-line treatment. We are now investi-
gating the possibility of using PECC as second-line treat-
ment in cases of progressive disease or early relapse and
consolidating CR with radiotherapy and/or autotransplant.
We were encouraged to do this after seeing marked subjec-
tive improvement and five CRs in patients we had pre-
viously considered as having end-stage disease and for
whom treatment was intended to be palliative. We used
high doses of drugs, but haematological toxicity was not
too severe. No patient refused treatment. Infection was the
commonest reason for hospital admission, with three
patients accounting for >60% of the total amount of antibi-
otics used.

In conclusion, we submit that PECC is an effective
salvage combination in Hodgkin’s disease. It is well toler-
ated by the patients and has particular advantages for those

with difficult venous access or those unwilling to accept
further intravenous chemotherapy.
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