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ABSTRACT

Between May 1995 and June 1999 Seven patients with recurrent breast
cancer received high dose chemotherapy (HDCT) with autologous peripheral
blood stem cell transplantation (PBSCT). The HDCT regimen consisted of
epirubicin (120-260 mg/mi), cyclophosphamide (0-4000 mg/body). Medroxy-
progesterone (1200 mg/day) was given more than 2 weeks prior to induction
chemotherapy. HDCT with PBSCT support was performed on all patients on
schedule. No toxic death by chemotherapy occurred. The clinical response
was CR in 3, PR in 3 and NC in one patient. The rate of good clinical re-
sponse was 86 %. The mean survival duration after recurrence was 24
months (rangel0-34). The mean survival period after HDCT was 12 months
(range 8-25). The durations of efficacy were shorter than had been ex-
pected. While this treatment resulted in higher rates of clinical response, the
prognosis for patients with metastatic tumor was not improved.
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INTRODUCTION

Treatments for recurrent breast cancer may consist of surgery, endoc-
rinechemotherapy, radiotherapy, thermotherapy and/or immunotherapy and
among these endocrinechemothrapy is the main modality. Despite multidisci-
plinary treatments, survival rates for almost all patients with metastatic and
recurrent tumors are very poor. It has been established that tremendously
high doses of chemotherapy - 5 to 30 times higher than standard doses — are
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more effective for obtaining higher clinical or histological efficacy, for over-
coming drug resistance, and for eradicating certain cancers such as acute
leukemia. This approach may also work in breast cancer. Because of the
poor prognosis for StagelV breast cancer, metastatic breast cancer and adv-
anced breast cancer with over 10 positive lymph nodes, HDCT is considered
to be the suitable treatment modality1_4). However, because this treatment
induces severe bone marrow suppression, peripheral blood stem cell and /or
bone marrow transplantation is also required. In the present study, 7
patients with recurrent breast cancer received this treatment under informed
consent. The contribution of this aggressive therapy was evaluated in terms
of clinical response and prognosis.

PATIENTS AND METHODS

Patients

Seven recurrent breast cancer patients were studied between January
1995 and June 1999. The mean age of these patients on recurrence was 43.6
years (range from 38 to 47). All patients were in pre-menopause status.
The recurrent sites were various such as contrabreast, bone, lung, supracla-
vicular lymph nodes, parasternum lymph nodes, chest wall and mediastinal
lymph nodes. The status of primary breast cancer is shown in Table 1. Six
patients took modified radical mastectomy and 1 underwent partial mastec-

Table 1 Charcteristic of Patients and Tumor

Patient Age Stage Histology LN ER Adjuvant therapy
1 44 Ma scirrhous n2 + TAM, UFT, MMC
2 46 Ma scirrhous n2 + TAM, UFT
3 47 I scirrhous nlp NE TAM, UFT, EPI
4 45 1 solidtubular nla - TAM, UFT
5 42 I scirrhous no - (-)
6 43 I solidtubular nla + TAM, UFT
7 38 I papillotubular nla - RT, 5-FU

TAM: tamoxifen citrate 20 mg/day, UFT (tegafur and uracil) 400 mg/day, EPI epirubicin hyd-
rochloride 20mg/m2/month, MMC: mitomicin 12mg/m2/month, 5-FU: fluorouracil 200mg/
day.Stage, histology and lymph nodes status were indicated according to classification of
Japanese Breast Cancer Society.

tomy. The mean disease free interval was 27 months (range from 7 to 54)
(Table 2). Regarding treatment after operation, 6 patients received Tamox-
ifen (20 mg/day) and UFT (400 mg/day) for 2 years. One took radiation
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Table 2 Regimen of Chemotherapy

Patient PFI Site of Induction Chemotherapy  High-Dose Chemotherapy
months) Recurrence (mg) (mg)
1 15 CBR, SC EPI 180 iv EPT 400 ia
2 54 0SS CMitF EPI 180 iv, CPA 2000
3 19 SC, PS EPT 210 ia EPT 300 ia, CPA 2000
4 13 SC, MEDI EPI 210 ia EPT 100 ia, 400 iv, CPA 4000
5 24 PS EPI 210 ia EPT 400 iv, CPA 4000
6 54  P5,085,Chest Wall EPI 210 ia, CPA 1000 EPI 100 ia, 300 iv, CPA 4000
7 7 PUL EPI 210 iv, Docetaxel 100 EPI 320 iv, CPA 4000

DFI: disease free interval, CBR: contra breast, SC: supraclavicular lymph node, OSS: bone, PS:
parasternum lymph node, MEDI: mediastinum lymph node, PUL: lung, ia: intraarterial infu-
sion, iv: intravenous infusion, CMitF: cyclophosphamide, mitoxantron, fluorouracil.

therapy (46Gy) for the conserved breast and one patien didn’t take any ad-
juvant therapy at all, because of lymph node negativity and ER (-).

Chemotherapy

The regimen of induction chemotherapy with medroxyprogesterone (MPA)
was as follows. All patients were administrated 1200 mg/day of MPA from 2
weeks before the start of induction chemotherapy. Induction chemotherapy
consisted of epirubicin (EPI) 120-140 mg/nd, cyclophosphamide (CPA) 0-1000
mg/body and docetaxel 0-100 mg/body, rapidly infused via the subclavian
artery and/or intravenously. For HDCT, EPI 120-260 mg /m and CPA
0-4000 mg/body were administrated intraarterially and/or intravenouly with
doses divided by 2 day intervals, as shown in Table 2. After HDCT had
been performed, all patients were given EPI 30 mg/ni /month, 5 DFUR
800 mg/day (for 2 weeks/month), CPA 100 mg/day (for 2 weeks/month),
and MPA 800 mg/day. Fig.1 shows the protocol of the chemotherapy.

PBSCH and PBSCT

PBSCs were collected at the time of hematopoietic recovery after induc-
tion chemotherapy and G-CSF (5 ug/kg/day) administration. Harvesting was
performed by aphereses for 2-3 days using a blood cell separator (AS 104,
Fresenius, Germany). The product was suspended in a freezing medium
(CP-1, Kyokuto, Japan) and then stored at -80C. PBSCs were identified as
CD34 positive cells. A FACScan (Becton-Dickinson, San Jose, USA) using
FITC conjugated anti CD34 (BIRMA-K3) (Dako Japan, Tokyo, Japan) was
performed for the analysis. When PBSCT was performed, cells were thawed
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MPA (1200mg/day) more for than 2 weeks
for Patients with Recurrent Breast Cancer

!

Induction Chemotherapy
EPI 140 mg/m’® iv/ia

} G-CSF (5 ug/kg)
PBSCH
|

High- Dose Chemotherapy
EPI 120-260 mg/m®
CPA 0-4000 mg/body

!
PBSCT
} G-CSF (8 ug/kg)

Maintenance Chemotherapy
EPI 30 mg/m?® iv

5 DFUR 800 mg/day po
CPA 100 mg/day po
MPA 800 mg/day po

Fig. 1 Protocol of Chemotherapy. Peripheral blood stem cell harvest (PBSCH) was performed
for 3 days after the number of WBC started to increase after nadir. Half the dosage
of HDCT was administrated by 2 day interval.

in a 37C water bath and infused via a central venous catheter for 2 days
after HDCT.

Clinical response

Complete response (CR), partial response (PR), no change (NC) and
progessive disease (PD) were defined according to UICC criteria¥ . CR
means the disappearance of all lesions assessed clinically. PR was defined as
a decrease of at least 50% in all lesions. NC indicates a lack of change be-
tween conditions PR and PD. PD means an increase in tumor size and
appearance of new lesions after chemotherapy.

The case of patient number 7
This 38-year old, premenopausal female with no past or family history of
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the diseae noticed a small mass on the right breast in Oct. 1997. She was
diagnosed as having breast cancer (Tla Nla M0) by excisional biopsy at
another hospital. After being admitted to our hosipital, partial mastectomy
was performed followed by radiation therapy (46 Gy) to conserved breast tis-
sue. Pathological findings showed papillotubular carcinoma, nl ¢ , negative in
estrogen receptor and negative in surgical margin. She was given 5-FU
(200mg/body/day) as adjuvant chemotherapy. Seven months later, multiple
lung metastases were detected by a check-up for recurrence at regular in-
tevals. The tumor markers CA15-3, CEA and NCC-ST-439 were all normal.
Informed consent was given to perform HDCT .

RESULTS

Hematopoietic progenitor cells

Aphereses were performed without significant complications. The mean
numbers of CD34 positive cell were 2.32x10° (1.6-3.6x10°) /kg. The mean
number of days for hematopoietic recovery (number of WBC, PLT =1000/
ul, 250000/ ul respectively) was 6.8 (5-11days) . CD 34 positive cells
greater than 2.0 X 10%/kg were enough for PBSCT® . The nadir was longer
compared with primary advanced breast cancer cases in which the mean
number of days was 3.8 (0-8 days)”. When PBSCs were infused to patients in-
travenously, no complication occurred.

Clinical response
HDCT was performed on all patients on schedule. The rate of clinical re-

sponse to HDCT was 86% (6/7 cases) , as shown in Table 3. 3 patients achieved

Table 3 Outcome of High Dose Chemotherapy

Patient Clinical Survival periods after Survival periods after alive/dead
Response Recurrence (months) HDCT (months)
1 PR 181 8 dead
2 NC 28 12 dead
3 PR 34 9 dead
4 CR 13 9 dead
5 PR 16 13 dead
6 CR 30 25 dead
7 CR 10 8 dead
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Table 4 Overview of Randomized Study

Complete Response Partial Response All Patients

3-year Survival rate (n=45) (n=139) (n=184)
Stadtmauer E.A. High-Dose Chemotherapy 42% 27% 32%]ns
ECOG Standard Chemotherapy 49% 36% 38%

ECOG: the European Cooperative Oncology Group, regimen of HDCT: cyclophosphamide
1500mg/m*/day, thiotepa 125mg/m?*/day, carboplatin 200mg/m’/day for 4 days.

5 -year Survival Relapse rate Relapse rate

rate at 3 years at 5 years
Lotz J.P. et al High-Dose Chemotherapy 29.8% 50.8% 90.7%
Standard Chemotherapy 18.5% 79.3% 90.8%

regimen of HDCT: mitoxantron 45mg/m®, cyclophosphamide 120mg/kg, L-PAM 140mg/m’

CR, 3 had PR and the other patient with bone metastases had NC. Nonetheless,
the periods of survival were short after HDCT. The mean survival periods
after recurrence were 24 months (range from 10-34) and the mean survival
period after HDCT was 12 months (range from 8-25). Two patients de-
veloped metastasis in the brain. One patient had metastases to the skin. All
patients died of cancer progression. The prognosis for recurrent breast can-
cer was pretty poor in spite of the performance of HDCT.

Patient number 7

Induction chemotherapy, PBSCH, HDCT and PBSCT were carried out on
schedule. The periods of nadir in WBC were 1 week, as shown in Fig.2.
She had no severe toxicity except bonemarrow suppression. She had several
bilateral metastatic lung tumors, the largest two being 2.5X1.6 cm and 2.2
X 1.7 cm at the right and left side respectively on the day of admission.
After induction chemotherapy, these tumors decreased to 2.0xX1.2 cm and
1.3%x1.1 cm in size respectively. All tumors detected on chest x-ray had
disappeared after HDCT, as shown in Fig.3. The symptoms, like cough,
sputum and general malaise also vanished on leaving the hospital. Nonth-
eless, one tumor was detected at the left lobe by a check-up 2 months later.
Despite administration of more systemic chemotherapy, a metastatic brain
tumor developed more 2 months later, as shown in Fig.4. Although radiation
treatments to the brain metastasis were carried out and endocrinetherapy
was continued, she died due to progression of the metastatic tumor and the
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Fig. 2 The change of numbers of white blood cell and platelet after chemotherapy.
The periods of nadir in WBC were 1 week.

i i
Fig. 3 Left photograph shows multiple lung tumors in patient number 7 on the day of admis-
sion. The chest x-ray (right) after HDCT shows no abnormal tumor shadows.
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Fig. 4 Two months after HDCT, re-growth of metastatic lung tumor on the left lobe was
detected (right). Metastatic brain tumor also appeared more than 2 months later (left)

appearance of pleural effusion. Only eight months had passed since HDCT
was performed.

DISCUSSION

It has been established that extremely high doses of chemotherapy (5-30
times higher than standard doses) are more effective in overcoming drug re-
sistance, eradicating certain cancers and curing otherwise incurable patients
such as those with acute leukemia and lymphomas. It has been hypothesized
that this approach might work in breast cancer as well’ . We started this
treatment for advanced breast cancer and recurrent breast cancer on May
1995. We reported previously as to the efficacy of HDCT for patients with
locally advanced breast cancer in which all patients took neoadjuvant in-
traarterial HDCT” . The conclusion was that HDCT plus MPA supported by
PBSCT had resulted in higher rates of clinical and histological response when
compared with our previous intraarterial chemotherapy protocolg). At the
ASCO Annual Meeting in 1999 the outcomes of an HDCT randomized study
for metastatic breast cancer were presented. Stadtmauer and the ECOG
showed that there was no significant difference statistically between HDCT
and standard chemotherapy in 3-year survival rates'” . Lotz et al stated that
the relapse rate at 3-years was lower in HDCT than in standard chemother-
apy. However, the relapse rate at 5-years was the same for both and there
was no difference statistically in the 5-year survival rates. They concluded
that this delay in relapse with HDCT could potentially offer a better quality
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of life with a longer “off-therapy” periodm. These results indicate the possi-

ble direction of future treatment. In the present study, HDCT for recurrent
breast cancer was evaluated. 3 cases of CR and 3 of PR were achieved by
this treatment. Although the rate of clinical response was high (86%), the
efficacy was, against expectations, only short lived. In the cases with short
disease free intervals, the survival periods after HDCT were particularly
short (8-9 months). This may have been due to the biological characteristics
of the tumors, the rapid acquirement of drug resistance against anti-cancer
drugs, and/or the decrease of immune ability. The immune ability in patients
with cancer is deceased compared with people without cancer'? . The im-
mune system may possibly be destroyed in patients with recurrent breast
cancer compared to patients with primary breast cancer. Peripheral blood
stem cells can produce new cells to replace those destroyed by chemother-
apy. Stem cell support may be used to shorten the recovery time from
HDCT. In the present study, the hematopoietic recovery periods were a lit-
tle longer (mean 6.8 days) compared with cases with primary advanced
breast cancer (mean 3.8 days). Something such as a kind of cytokine may
exist in the blood to suppress activation of stem cells.

Our regimen basically consisted of EPI and MPA. The daily administra-
tion of MPA (1200mg/body) 2 weeks prior to infusion of EPI contributed to
the high rate of clinical and histological efficacyls) and protected against bone
marrow suppression caused by cytotoxic drugsw. Also, promotion of appe-
tite and inhibition of angiogenesislS) were reported. EPI exceeded Doxorubi-
cin in cardiotoxicity and myelosuppressionw). We consider that a regimen
with a high-dose of EPI plus MPA is a good modality for treatment of prim-
ary advanced breast cancer, because it achieved a high rate of clinical and
hitological efﬁcacym. In the present study, the use of this regimen in con-
junction with HDCT and PBSCT support for recurrent breast cancer didn’t
improve the patients’ survival periods. Ito et al reported that EPI-containing
HDCT for metastatic breast cancer was able to induce a high rate of CR,
but, its benefits in terms of survival was still unclear'® . Huber et al tried
tandem and triple HDCT in metastatic breast cancer. They concluded that
triple HDCT seemed not to improve patient outcome compared to tandem
HIDCT? . The limitation of HDCT was indicated by these studies. Nonetheless,
Rowlings et al analysed the factors correlated with progression free survival
after HDCT for metastatic breast cancer. They suggested that the existence
of any of the following criteria made patients inappropriate candidates for
HDCT treatment : older than 45 years, absense of hormone receptor, DFIT of

no more than 18 months or metastases in the liver etc?” . The possibility
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that HDCT can be advantageous still remains, depending on the selection of
patients for treatment.

In conclusion, although a high rate of clinical response was achieved
through HDCT with PBSCT support, the prognosis for recurrent breast can-
cer wasn't improved. However, further studies using patients who have sur-
vived for longer disease free periods and regimens with new anticancer drugs
are needed before a definitive evaluation of the efficacy of HDCT can be
made.

REFERENCES

1. Bezwoda WR, Seymour L, Dansey RD. High-dose chemotherapy with
hematopoietic rescue as primary treatment for metastatic breast cancer. ]
Clin Oncol 1995, 13: 2483-2489.

2 . Ljungman P, Bjorkstrand B, Fornander T, Hoglund M, Juliusson G,
Lindman H, Malmstrom A, Rotstein S, Soderberg M, Wilking N, Villman
K, Bergh J. High-dose chemotherapy with autologous stem cell support
in patients with responding stage IV breast cancer. Bone Marrow Trans-
plant 1998, 22: 445-448

3. Peters WP, Ross M, Vredenvurgh JJ, Meisenberg B, Marks LB, Winer
E, Kurtzberg J, Bast RCJr, Jones R, Shpall E. High-dose chemotherapy
and autologous bone marrow support as consolidation after standard dose
adjuvant therapy for high-risk primary breast cancer. J Clin Oncol 1993,
11: 1132-1143.

4 . Tallman MS, Gradishar WJ]. High-dose chemotherapy and autologous
stem cell transplantation as treatment for high-risk breast cancer. Cancer
Chemother Pharmcol 1998, 42 (Suppl): S60-S67.

5. Hayward JL, Carbone PP, Heuson JC, Kumaoka S, Degaloff S, Rubens
RD. Assessment of response to therapy in advanced breast cancer. Eur
J Cancer 1977, 13: 89-94.

6 . Mukaiyama T, Tajima T, Ogawa M. Autologous hematopoietic stem cell
transplantation. Nyugan no Rinsho(Jpn J Breast Cancer) 1993, 8 213-224
(in Japanese).

7 . Yagihashi A, Okazaki M, Hirata K, Ohmura T, Okazaki A, Suzuki Y,
Yuyama Y, Okamoto J, Wada Y, Yajima T, Kameshima H, Araya ],
Yanai Y, Endoh T, Watanabe N. Neoadjuvant intraarterial high-dose
chemotherapy and autologous peripheral blood stem cell transplantation
for advanced breast cancer. Oncol Rep 1999, 6: 1299-1302.

8 . Hryniuk WM, Bush H. The importance of dose intensity in chemotherapy
of metastatic breast cancer. J Clin Oncol 1989, 2: 1281-1288.



34 (1999) HDCT with PBSCT for Recurrent Breast Cancer 67

10.

11.

12.

13.

14.

15.

16.

17.

. Toda K, Hirata K, Sato T, Okazaki M, Asaishi K, Narimatsu E. Histol-

ogical evaluation of the effects of intraarterial chemotherapy for advanced
breast cancer: a long-term follow—up study with respect to the survival
rate. Surg Today 1998, 28: 509-516.

Stadtmauer EA, O'Neill A, Goldstein L], Crilley P, Mangan KF, Ingle
JN, Lanzarus HM, Erban J, Sickles C, Glick JH. Phasell randomized
trial of high-dose chemotherapy (HDC) and stem cell support (SCT)
shows no difference in overall survival or severe toxicity compared to
maintenance chemotherapy with cyclophosphamide, methotrexate and
5-fluorouracil (CMF) for women with metastatic breast cancer who are
responding to conventional induction chemotherapy. Program/Proc Am
Soc Clin Oncol 1999, 18: 1la (Abstract) .

Lotz JP, Cure H, Janvier M, Morvan F, Asselain B, Guilemot M,
Laadem A, Maraninchi D, Gisselbrecht C, Roche H, The PEGASE
Group. High-dose chemotherapy (HDCT) with hematopoietic stem cells
transplantation (HSCT) for metastatic breast cancer (MBC): Results of
the French Protocol PEGASE 04. Program/Proc Am Soc Clin Oncol
1999, 18 43a (Abstract).

Watson GA, Lopez DM. Aberrant antigen presentation by macrophages
from tumor-bearing mice is involved in the down regulation of their T
cell response. J Immunol 1995, 155: 3124-3134

Okazaki M, Okazaki A, Masuoka H, Toda N, Yamada T, Okazaki Y,
Asaishi K, Hirata K, Narimatsu E. Intraarterial infusion chemotherapy
for advanced or recurrent breast cancers. Gan to Kagaku Ryoho (Jpn J
Cancer Chemother) 1995, 22(Suppl 1): 94-101 (in Japanese).

Focan C, Baudoux A, Beauduin M, Bunescu U, Dehasque N, Dewasch
L, Lobelle JP, Longeval E, Majois F, Salamon E. Improvement of
haematological and general tolerance to CMF by high-dose medroxy-
progeserone acetate (HD-MPA) adjuvant treatment of primary node positive
breast cancer (analysis of 100 patients). Anticancer Res 1986, 6: 1095-1100.
Shaikh NA, Owen AM, Ghilchik MW. Adriamycin action on human
breast cancer cells : enhancement by medroxyprogesterone acetate. Int J
Cancer 1989, 43: 733-736.

Cottin Y, Touzery C, Dalloz F, Coudert B, Toubeau M, Riedinger A,
Louis PQ, Wolf JE, Brunote F. Comparison of epirubicin and doxorubicin
cardiotoxicity induced by low doses: evolution of the diastolic and systolic
parameters studied by radionuclide angiography. Clin Cardiol 1998, 21:
665-670.

Okazaki M, Okazaki A, Yagihashi A, Yuyama Y, Sato M, Watanabe Y,



68

18.

19.

T. OHMURA et al Tumor Res.

Toda K, Hirata K, Narimatsu E, Yamada T, Okazaki Y. Neoadjuvant
intra—arterial chemotherapy for advanced breast cancers -Significance of
high dose chemotherapy used in conjunction with medroxyprogesterone
acetate (MPA) and peripheral blood stem cell transplantation (PBSCT) .
Nyugan no Rinsho(Jpn ] Breast Cancer) 1996, 11: 455-461 (in Japanese).
Ito Y, Mukaiyama T, Ogawa M, Mizunuma N, Takahashi S, Aiba K,
Horikoshi N. Epirubicin—containing high-dose chemotherapy followed by
autologous hematopoietic progenitor cell transfusion for patients with
chemotherapy-sensitive metastatic breast cancer: results of 5-year follow-
up. Cancer Chemother Pharmacol 1999, 43: 8-12.

Huober H, Schneeweiss A, Hohaus S, Wittmann G, Meyer A, Martin
S, Gokdschmidt H, Bastert G, Haas R, Wallwiener D. Tandem and triple
high-dose chemotherapy with autologous stem cell rescue in metastatic
breast cancer. J Cancer Res Clin Oncol 1998, 124: 690-694.

. Rowlings PA, Williams SF, Antman KH, Fields KK, Fay JW, Reed E,

Pelz CJ, Klein JP, Sobocinski KA, Kennedy M]J, Fretes CO, McCarthy
PL Jr, Herzig RH, Stadtmaur EA, Lazarus HM, Pecora AL, Bitran JD,
Wolff SN, Gale RP, Armitage JO, Vaughan WP, Spitzer G, Horowitz
MM. Factors correlated with progression-free survival after high—dose
chemotherapy and hematopoietic stem cell transplantation for metastatic
breast cancer. JAMA 1999, 282: 1335-1343.



