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CLINICAL OBSERVATIONS, INTERVENTIONS, AND THERAPEUTIC TRIALS

ASHAP: A Regimen for Cytoreduction of Refractory or Recurrent
Hodgkin’s Disease

By J. Rodriguez, M.A. Rodriguez, L. Fayad, P. McLaughlin, F. Swan, A. Sarris, J. Romaguera,
B. Andersson, F. Cabanillas, and F.B. Hagemeister

Patients with Hodgkin’s disease, which is either refractory or
recurs after frontline chemotherapy with MOPP (mechloretha-
mine, vincristine, procarbazine, and prednisone), ABVD (dox-
orubicin, bleomycin, vinblastine, and dacarbazine), or both
regimens, generally have a poor prognosis. High-dose chemo-
therapy with autologous marrow or stem cell rescue (ABMT)
is now a widely used salvage strategy in these patients. In
this study, our objective was to determine the response rate
to ASHAP (Adriamycin = doxorubicin, Solumedrol = methyl-
prednisolone, High-dose Ara-C = cytosine arabinoside, and
Platinum = cisplatinum), in a group of patients with Hodgkin’s
disease with such poor risk characteristics. The treatment
was intended as a brief tumor reducing program before
ABMT. Fifty-six patients with diagnosed relapsed or primary
refractory Hodgkin’s disease underwent this treatment. The
program consisted of the administration of two cycles of
ASHAP chemotherapy (doxorubicin 10 mg/m?/d intravenous
(IV) continuous infusion (Cl) over 24 hours, days 1 to 4;
methylprednisolone 500 mg/d IV over 15 minutes daily for 5
days; cisplatinum 25 mg/m?/d IV Cl over 24 hours, days 1 to
4; cytosine arabinoside 1.5 g/m2/d IV over 2 hours on day 5).

response, including a gallium scan test. Patients with progres-
sive disease were taken off the study. Those with responding
or stable disease received a third course of ASHAP, followed
by consolidative treatment with ABMT. There were 19 com-
plete responses (34% CR), 20 partial responses (36% PR), and
17 treatment failures, including 8 with minor responses and
9 with disease progression. Thus, in total there were 39
responses out of 56 patients (CR + PR = 70%). Myelosuppres-
sion was the main toxicity. There were no deaths due to
toxicity. At this time, 23 patients are alive. There were 31
deaths due to disease progression and 2 due to other causes.
The initial response to ASHAP before subsequent ABMT
consolidation treatment correlated with survival. All 17
patients in whom ASHAP failed to achieve a response have
died. The presence of B symptoms at relapse, and a duration
of response to the last regimen of =6 months, predicted a
poor response to ASHAP. A short program of treatment with
ASHAP is an effective tumor debulking approach in patients
previously treated with both or either ABVD and MOPP,
before ABMT.
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After two courses of ASHAP the patients were evaluated for

LTHOUGH HODGKIN’'S DISEASE is potentially cur- after initial therapy with MOPP, ABVD, or hybrid regimens are

able, 30% to 40% of patients develop relapse aftersimilar3
primary treatment.After the initial relapse, response rates to  Patients with relapsed Hodgkin's disease treated with high-
subsequent therapy vary from 0% to 80%, depending orflose chemotherapy and hematopoietic rescue by autologous
prognostic factors present at the time of relapBerthermore, bone marrow or peripheral stem cell have an overall failure-free
response rates depend on the type and duration of responSivival of 30% to 40% at two yeafs. However, the clinical
attained with the initial therapy® A Cancer and Leukemia characteristics of these patients have been very heterogeneous,
Group B (CALGB) study has convincingly established the making it difficult to define which patients benefit the most from

superiority of ABVD (adriamycin, bleomycin, vinblastine, and such treatment. Potentially important features that determine

X . ~results after high-dose therapy and stem cell rescue include
dacarbazine)-based regimens over MOPP (meChlorethamm?)’rognostic factors at the time of relapse, the type of condition-

vincristine, procarbazine, and prednisone) alone in the |n|t|aling regimen used at the time of transplant, and possibly the

treatment of advanced Hodgkin's disedsén that study,  cytoreductive or debulking regimen used before the high-dose
patients who had progressive disease after ABVD subsequentlyonditioning regimen.

received MOPP. Of these patients, 61% achieved a second |n this study, we uniformly treated patients with relapsed
remission, whereas only 35% of those who suffered relapsejodgkin’s disease, who were potential candidates to receive
after MOPP responded to ABVD. However, other investigatorshigh-dose chemotherapy, with a novel combination called
have suggested that the rates of response to salvage treatmeéBHAP (Adriamycin= doxorubicin, Solumedrot methylpred-
nisolone, High-dose Ara-G cytosine arabinoside, and Plati-
num = cisplatinum) for tumor mass reduction before high-dose
chemotherapy. The selection of this regimen was based on
From the Department of Lymphoma and Myeloma, The University ofpreceding results by Velasquez efasuggesting that this
Texas, M.D. Anderson Cancer Center, Houston, Texas. combination is an active treatment of relapsing disease in
Submitted August 11, 1998; accepted January 20, 1999. patients who had previously received both alkylating agents and
Lyfﬂ‘:)i’g;i r:ggir&;g%‘;sztsutr‘]’iv'\e"r'sg ;0_?;?;:;" l':\)"DA'\nDdEE’Sag;mgz:lgdoxorubicin. Our aims were to determine the response rate of
Center, 1515 Holcombe Bg)ulevard, Box 68, Houston, TX 77030. 'i’elapsed or refractory qugkln s dlsea§e to this regimen before
The publication costs of this article were defrayed in part by page m_tense-dose consolidative ABMT (high-dose chemotherapy
charge payment. This article must therefore be hereby mdikeder- with au_tOIOgous marrow or stem cell res_‘c_ue_)’ and _‘9 use an
tisement”in accordance with 18 U.S.C. section 1734 solely to indicate @0breviated number of treatments to minimize toxicity. The
this fact. results show that the regimen ASHAP is an effective cytoreduc-
© 1999 by The American Society of Hematology. tive combination in patients with Hodgkin’s disease previously
0006-4971/99/9311-0021$3.00/0 treated with chemotherapy.
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MATERIALS AND METHODS evaluable disease, with no indication of tumor regrowth before high-
dose chemotherapy consolidation. Overall survival was measured from
the time of registration on study. Curves were constructed using the
diagnosed as having T-cell rich, B-cell large cell lymphoma, and Was)fnethoq of Kaplan _and Meié%.Differences In survival between groups

' ’ according to the different covariates were analyzed by the generalized

excluded from the analysis. To be enrolled in this study, patients had t?o -rank test? The significance of differences in the CR rates according
be more than 15 and less than 61 years old, have a performance sta%sg

) N . various features was calculated by Chi square tedting.
=2 by Zubrod’s scale, and meet the following criteria: histologically

proven relapsed Hodgkin's disease, after prior chemotherapy with either RESULTS
or both MOPP and ABVD, or other comparable regimens; measurable . .
tumor masses; adequate hematopoiesis defined as granuledyies/ The patients had a median age of 29 years (range 18 to 56),

uL, platelet count=100,000/uL; adequate renal function defined as and the group had a balanced ratio of males and females (Table
creatinine=1.5 mg/dL; adequate liver function defined as bilirubin 1). The clinical features of the group were generally unfavor-
=1.5 mg/dL, serum glutamic pyruvic transaminase (SGRET@X able. The majority of patients had extensive disease at relapse,
upper normal limit; adequate pulmonary function defined as forced vitaland 38% had B symptoms. Sixty-two percent had received more
capacity (FVC)= 70% and diffusion capacity of carbon monoxide than one chemotherapy regimen before ASHAP, and most had
(DLCO) = 50%, unless abnormal due to Hodgkin's disease in the lungsireceived both doxorubucin and alkylator regimens. In addition,
and cardiac left ventricular ejection fractior50%. Patients were most had prior remissions of less than 12 months’ duration.
required to have had no chemotherapy, radiation therapy, or immuno- Response to ASHAPNineteen patients (34%) achieved CR
therapy for 3 weeks before start of treatment. and 20 (36%) achieved partial response (PR) with two cycles of

Evaluation. Before therapy, all patients underwent a complete . .
history and physical examination, including evaluation of performancc—:"b‘sHAP for a total response rate of 70%. Eight (14%) achieved

. . . 1 o . -
status, presence of constitutional symptoms, and concurrent nonmalig@ Minor response, whereas 9 (16%) had progressive disease.

nant disease and its therapy. All prior anticancer treatments werd Ne latter were removed from this study and received treatment

recorded, with specific notation of cumulative anthracycline dose.
Laboratory studies included a complete blood count (CBC), platelet, Table 1. Patient Characteristics
differential, SMA-12 (glucose, blood urea nitrogen, uric acid, calcium,

phosphorus, total protein, albumin, creatinine, total bilirubin, alkaline Number
phosphatase, serum glutamic pyruvic transaminase, and lactic dehydro- Total no. pts. 56
genase), prothrombin time (PT), partial thromboplastin time (PTT), Age (median) 29.5yr
urinalysis, and electrolytes. Appropriate radiological and radioisotope (range 18 to 56)
examinations for measurement or evaluation of disease, including Male 26
gallium scans, were done within 4 weeks of starting treatment. Further ~ Female 30
tests included bilateral bone marrow aspiration and biopsy, spirometry, B symptoms at relapse
DLCO, electrocardiogram (EKG), cardiac scan or 2-D echocardiogram, No 35
cytomegalovirus (CMV) titer, herpes simplex serology, human immuno- Yes 21
deficiency virus (HIV) antibody, human T-cell lymphotrophic virus ~ Stage at relapse
type-1 (HTLV-1) antibody, and serologies for hepatitis A, B, C, and I* 6
Epstein-Barr virus (EBV) antibody. I 13
During treatment all patients had weekly monitoring of their CBC, nt 9
differential and platelet counts, and before each treatment cycle VT 28
SMA-12, urinalysis, and electrolytes, including magnesium, were Extranodal sites at relapse
monitored. After the first two treatment cycles, any radiographic or 0 26
radioisotope studies pertinent to measurable or evaluable disease were 1 19
repeated, including gallium scan testing. 2 9
Treatment plan. Patients received two cycles of ASHAP chemother- 3 1
apy, consisting of doxorubicin 10 mg#fd intravenous (V) continuous 4 1
infusion (CI) over 24 hours, days 1 to 4, via central venous catheter Histology
(CVC); cisplatinum 25 mg/did IV Cl over 24 hours, days 1 to 4, also Nodular sclerosis 48
via CVC; cytosine arabinoside 1.5 ¢mV over 2 hours after Mixed cellularity 7
completion of cisplatinum (day 5); and methylprednisolone 500 mg IV Lymphocyte depletion 1
over 15 minutes daily< 5 days. After two cycles of ASHAP, patients Prior treatments
underwent evaluation for response. Those with progressive disease MOPP 5
were removed from this study. All others, including those with minor ABYD 6
response or stable disease, underwent autologous bone marrow harvest MOPP/ABV, MOPP/ABVD or CVPP/ABDIC 45
and storage. While awaiting confirmation of marrow viability or ~ Disease status
insurance clearance, these patients received a third cycle of ASHAp, ~ Primary refractory (<PR) 7
Subsequently, they received high-dose chemotherapy consolidation and PR 6
hematopoietic rescue by reinfusion of their harvested marrow, accord- ~ Firstrelapse 33
ing to previously published protoc8l. Second relapse 10
Statistical methods. Complete response (CR) was defined as com- Response duration
plete disappearance by physical exam and radiographic studies, of all ii; 22 22

measurable or evaluable disease, with no indication of recurrence
before the high-dose chemotherapy consolidation. Partial response was*Localized.
defined as=50%, but <100% improvement in all measurable or  tDisseminated.
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according to other protocols including autologous bone marrow
transplant (3 patients), antiferritin radioactive polyclonal anti- 22
body (2 patients), and other salvage chemotherapy regimens (5
patients).

Factors predicting poor response to ASHAP were the pres‘2
ence of B symptoms at relapse and a duration of response to tt @
most recent past therapy sf6 months’ duration. Other factors
that had no significant influence on the response rate to ASHAI
included stage, the number of extranodal sites, duration o
initial remission, and prior radiotherapy (Table 2).

Toxicity. There were no deaths due to toxicity of ASHAP
and no grade-IIl or -IV nonhematologic toxicities. None of the
patients suffered cardiac or renal toxicity. By the National
Cancer Institute (NCI) common toxicity criteria, all patients
developed grade-Ill or -IV neutropenia, which was reversible,
and grade-Il to -1ll thrombocytopenia, also reversible. B

Overall survival (OS) analyses.At the time of this analysis,

23 out of 56 (41%) patients were alive. Of the 33 deaths, 2 were.g
due to causes other than Hodgkin's disease: 1 of a heart attac’s
and the other a second neoplasia. The median survival ang
event-free survival were 37 and 16 months, respectively. At 45
years the survival was 41% (95% confidence interval [CI] 28%%
to 54%) and the event-free survival was 36% (95% CI, 23% tog
49%) (Fig 1A, B). The response to ASHAP correlated with the &
long-term probability of surviving the disease, although sur- £
vival in this patient population is the result of the total treatment ®
(Fig 2). None of the 17 patients whose disease failed to responE
to ASHAP (including the 8 that achieved a minor response) is3
alive at 4 yearsR = .00017).

The mortality rate, due to causes other than disease, was 8!
in the group of 47 patients who underwent the transplant after
responding to ASHAP. Two patients died of acute transplant-
related toxicity, 1 patient died of a heart attack, and 1 died of
myelodysplastic syndrome. We performed a limited univariate
analysis of recognized prognostic factors for survival in this
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Fig 1. Overall survival (A) and event-free survival (B) in the 56
evaluable patients enrolled on study.

analyzed the significance of the patients’ sex and age, the stage

disease other than response to salvage therapy. Specifically,

Table 2. Factors That Influence Response to ASHAP

of disease at diagnosis and relapse, duration of initial remission,

Véhd B symptoms. Only B symptoms at relapse and extranodal

disease at relapse were associated with a worse outd®me (
.008 andP = .005, respectively) (Table 3).
There were no significant differences in the survival between

Ch'?gruare the patients who achieved a CR to ASHAP versus those who
CR PR Failure  Independence achieved a PR as measured by standard radiological studies (ie,
Extranodal sites computed tomography [CT] scans, chest radiograph [CXR]).
0 12 7 7 However, as indicated in the text, there was a difference in the
1 6 7 6 0.28
=2 1 6 4 > 1Op
Response duration (months) :§ 0.9F
to last treatment g 08F
<12 10 14 9 2 o7f
=12 9 6 8 0.45 2 osf )
<6 8 10 14 2 osf N
=6 1 10 3 0.01 & o04f 6
Radiotherapy 2 03f 0‘2}__ oF
Yes 8 9 12 3 o2f oenn,
No 1 1 5 0.09 5 oap p=0.00017 Oy
Stage at relapse 0.0 '1|o '2'0‘ - '3'0' - 1747)“ = '5|o' - 'slo' - '710' 80
Localized 7 6 6 0.72 Time in Months
Disseminated 12 14 11
B symptoms Fig 2. Overall survival according to response to ASHAP. All pa-
No 15 12 8 tients underwent ABMT after ASHAP with the exception of 2 patients
Yes 4 8 9 0.04 who received polyclonal antiferritin antibodies, and 3 had other

chemotherapy salvage regimens.
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Table 3. Univariate Analysis of Prognostic Factors for Survival over, disease response in our study was assessed after only two

% cycles of ASHAP, with a maximum treatment of three cycles.

Median Survival Our goal was to debulk disease but yet minimize toxicity,
N (i:](;\r’]'t\;i) S . anticipating further treatment with ABMT consolidation. The
overall response rate was 70%, confirming the favorable
Ag;o 4 6 43 + 15 activity of this drug regimen.
~40 12 14 a3+o7 07 Other than the above study by Velasquez éf giere is only
Relapse minimal data on the efficacy of Ara-C and Platinum in
Nodal 28 NR 55 + 20 005 Hodgkin's dlseasé‘.‘v15The study .by Rapoport etlﬁlshows a
Extranodal 28 12 26 + 17 response rate of 47% in 19 patients with relapsing Hodgkin's
B symptoms disease treated with DHAP (Decadron-dexamethasone, high
Y . . 23+18 o8 dose Ara-C-cytosine arabinoside, Platinum-cisplatinum) before
N 35 NR 51+18 autologous stem cell transplant. Several studies, however, have
Duration 1 remission been performed with various other salvage regimens after
ame > 2N MOPP, ABVD, or both. In the CALGB trial, 61% of patients in
Stage at relapse whom ABVD failed as initial therapy achieved a CR with
Localized 19 NR 55 + 24 MOPP, and the 3-year failure-free survival of 40% of that group
Disseminated 37 15 34 + 16 06 is encouraging. However, the CALGB results are different

from those reported by Viviani et*8lwho reported that MOPP
achieved a CR in only 25% of patients whose Hodgkin's disease
survival between the patients whose tumor masses becanigjled to respond to ABVD. Moreover, the toxicities associated
Gallium negative versus those who did not. All of the patientsyith MOPP as relapse therapy, and the fact that many patients
had positive gallium scans before entering the study, and 4}gceive both MOPP and ABVD as initial therapy, make the
(including 19 patients in clinical CR, 20 patients in clinical PR, design of alternative salvage regimens a priority goal.
and 2 minor responses [MR]) had follow-up gallium scans after The CEP regimen (CCNU [lomustine], Etoposide, and Pred-
ASHAP. In 23 cases (57%), the gallium scan became negativgimystine) produced a 30% CR rate in patients with resistant
after ASHAP, including all 19 patients who were deemed to beyyoqgkin’'s diseasé” Investigators have reported that other
in CR anq 4 additional patients whose disease response h?&oposide-based regimens, such as CEVD (lomustine, etopo-
been designated as PR by CT scans. These 23 patients witljje yindesine, dexamethasone), CAV (lomustine, melphalan,
negative gallium scans had a survival rate of 60% at 5 Y€arSgtoposide) or EVA (etoposide, vinblastine, and doxorubicin),
compared with 35% for the 18 who still had positive gallium yje|q similar overall result&&-2°We investigated the efficacy of
scans after ASHAPR = .056) (Fig 3). MIME (Methylguazone, Ifosfamide, Methotrexate, and Etopo-
side) in patients treated with both MOPP and ABVD or CVPP
(lomustine, vinblastine, procarbazine, and prednisone)/ABDIC

ASHAP is an active regimen in the treatment of relapsed(goxorubicin, bleomycin, decarbazine, lomustine, predni-
Hodgkin’s disease. Velasquez etakported a response rate of sone)! The CR rate in those patients was 23%. Thus, the CR
87%, with 56% CR in 16 patients with either relapsed or yate to ASHAP in this study (34%), in patients mostly treated
refractory Hodgkin's disease treated with ASHAP, all of whom \ith both MOPP and ABVD or ABV, seems at least comparable
had previously received doxorubicin-based chemotherapy. Iqq those reported for etoposide-based regimens. In addition, this
that pilot study, patients with chemosensitive disease WereR rate was achieved with only two treatments, which would
administered six cycles of ASHAP. In the current report, We minimize morbidity before ABMT. Interestingly, there were no
treated a larger number of patients and most of them (84%) hagifferences in the response rate to ASHAP amid the few patients
also previously received therapy with anthracyclines. More-yho received MOPP versus those who received ABVD before
ASHAP.

Four patients who had PR due to persistent masses by CT had

DISCUSSION

-
(=)

oot

2 E Total . )

g 09F° — GalNeg 23 negative gallium scans after ASHAP, whereas none of the

E g‘: E ooy 77T GalPos 18 patients who achieved clinical CR were gallium positive. The

5 0'6 : discordant readings of clinical PR and negative gallium were

g 05 E due to residual mass effect in areas of initially bulky disease,

8 04k which can cause difficulty in distinguishing persistent active

2 o3f disease versus scar effect. Patients whose gallium scans became

2 o02f o Complsted negative after ASHAP had a 60% survival rate, compared with

§ 0.1 E p=0.056 + Censored 35% for those whose scans remained positive. On the other
00 e T 0 e e 70 s hand, there was no significant difference in the survival between

Time in Months

those patients in CR versus PR to ASHAP, as defined by

. ) . standard radiological studies (CXR and CT scans). Thus, our
Fig 3. Overall survival of 41 patients who had both pre- and

post-ASHAP gallium. According to gallium response, 23 became
gallium negative (19 clinical CR + 4 clinical PR) whereas 18 remained
gallium positive (16 clinical PR + 2 minor responses).

data suggests that gallium scanning is a useful adjunct to
prognostic assessment of the potential benefit from high-dose
chemotherapy consolidation subsequent to initial cytoreduction.
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In conclusion, our study shows that ASHAP is an effective 10. Velasquez WS, Pereira AR, Dunphy F, Broun Jr, GO, Petruska
cytoreductive treatment in patients with refractory or relapsingPJ, Broun ER: ASHAP: ABMT: An effective strategy for relapsing
Hodgkin’s disease before high-dose chemotherapy. It wagnd refractory Hodgkin's disease (HD). Blood 86:825a, 1995 (abstr)
beneficial in a group of patients who had predominantly 11. qulan EL, Meier P: Nonparametric estimation from incomplete
received prior anthracycline-containing chemotherapy regj-oPservations. JAm Stat Assoc 53:457, 1958
mens. Treatment duration before consolidation with high-dose 2: PetOR, Pike MC, Armitage P, Breslow NE, Cox DR, Howard SV,

. . . . . .Mantel N, McPherson K, Peto J, Smith PG: Design and analysis of
chemotherapy was brief, and no serious life-threatening toxici- . - . o .
. d randomized clinical trials requiring prolonged observation of each
ties were noted. patient Il analysis and examples. Br J Cancer 35:1, 1977

13. Armitage P, Berry G: Statistical Methods in Medical Research
(ed 2). Oxford, UK, Blackwell Scientific, 1987, pp 125-132
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