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High Dose Chemotherapy and Peripheral 
Blood Stem Cell Transplantation for High 
Risk Primary Breast Cancer: A Single 
Center Experience in Thailand 
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Breast cancer has been one 
of the top five cancers and leading 
causes of death of women In 

Thailand and allover the world for 
several decades. The pathophysiol
ogy. natural course of disease, and 
effects of various modalities of 
breast cancer treatment have been 
the focuses of world leading oncol
ogy study groups until the present. 
Evidence based knowledge gathered 
durmg the last two decades has 
pomted out that breast cancer m
deed IS a systemic disease, with a 
high chance of metastasis or micro
metastasis at the time of diagnosis. 
Tum.or removal surgery, therefore, 
is theoretically inadequate especial
ly m the patients who have aggres
sive form of the disease. Adjuvant 
treatments such as chemotherapy 
and radiation therapy are warranted 
in these patients. 1.2 

Aggressive characteristics 
of breast cancer have been defined 
by several parameters. Tumor size, 
number of axillary lymph nodes 
involved and biological properties 
of the tumor are considered im-

SUMMARY Twenty patients with high risk primary breast cancer underwent 
a high dose chemotherapy program at Ramathibodi Hospital, Bangkok. 
Eligible patients included 21 women who had a histological diagnosis of 
breast cancer with more than 10 axillary lymph nodes involved. The patients 
first underwent modified radical mastectomy, followed by conventional 
doxorubicin containing adjuvant chemotherapy, before entering the treat
ment program. Peripheral blood stem cells were mobilized with cyclophos
phamide and G-CSF and were harvested by leukapheresis. High dose 
chemotherapy consisted of cyclophosphamide 5,625 mg/m

2
, cisplatinum 

165 mgtm2 and carmustine (BCNU) 600 mg/m2 were subsequently given, fol
lowed by infusion of the harvested peripheral blood stem cells. The median 
duration of cytopenia after transplantation was 8 days (range 7-12). The 
median expense for the transplantation. in addition to the cost of mastecto
my and conventional chemotherapy. was 224,396 Baht (- US $5,350). Three 
out of the first four patients developed interstitial pneumonitis within three 
months after transplantation. There was one fatal case which was the only 
regimen related mortality. BCNU was then reduced to 450 mg/m

2 
and lung 

complications were markedly reduced afterwards. The median follow up 
time was 37 months with a median disease free survival of 38 months and 
overall survival of four years at 84%. 

ponant prognostic factors of the in stage 3 patients who had 1-2 
disease.} Of these parameters, the lymph nodes involved, compared to 
number of axillary lymph nodes more than 60% in patients In the 
mvolved IS found to be closely same stage who had more than 10 
associated with the capacity of the nodes involved.4 

disease to spread systemically. and 
therefore, the most important indi
cator of aggressiveness. An exam From the 'Division of Hematology and 2Divi

sion of Medical Oncology, Department of ple of this association can be seen 
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Several investigators have 
studied the impact of adjuvant chem
otherapy after tumor removal sur
gery on the butcome of treatment in 
different groups of patients, clas
sified by the number of axillary 
lymph nodes involved. They have 
found that the chance of disease 
relapse has been decreased by 
approximately 25% in the patients 
who received adjuvant chemother
apy compared to those who did 
not. I The impact of chemotherapy 
is, therefore, to be calculated upon 
several other existmg prognostic 
factors of each patient such as num
ber of axillary lymph node involve
ment, tumor size and hormonal 
receptor status. If the contribution 
to the chance of relapse of multiple 
axillary lymph node involvement is 
taken into account, we can see that 
the chance of relapse in this group 
of patients still approaches 50%, 
even after conventional adjuvant 
chemotherapy. 

Evidence from several in 
vivo and in vitro studies suggested 
that breast cancer is a chemosen
sitive tumor with a characteristic 
pattern of responsiveness. The pat
tern of response to chemotherapy 
was found to be dose responsive, 
i.e. the higher the dose, the more 
response it will get. The pattern of 
the dose response curve of the 
tumor was S shaped. The maximum 
dose of chemotherapy which can be 
given by conventional method is at 
the middle of the curve. Based on 
this dose response curve, we can 
assume that more response could be 
achieved if more chemotherapy 
could be given.5 However, dose 
related toxicity and bone marrow 
suppression precluded the increase 
of the dose of the chemotherapy. 

At present, there are sev
eral strategies to overcome dose 
related toxicity causing bone mar

row suppression. The use of growth 
factors such as G-CSF or GM-CSF 
permits the dose to be increased 
twice to three times. The use of 
autologous stem cell support in the 
way of autologous stem cell trans
plantatIOn allows the dose to be 
Increased even higher in the range 
of 3 to 7 times of the conventional 
dose. These strategies theoretically 
should improve the outcome of 
treatment when combined with con
ventional treatment, and therefore 
remained the focus of breast cancer 
treatment research In the western 
countrIes over the last decade.6 

The results of these treatment 
strategies, however. are still incon
clusive and more clinical studies in 
this field are still warranted. 

In Thailand. we have initi
ated a program of high dose chem
otherapy for breast cancer as a 
feaSIbility study in Ramathibodi 
Hospital SInce 1995. This program 
IS a collaborative study between sev
eral departments in the hospital and 
the National Cancer Institute. The 
preliminary results will be discussed 
in thIs paper. 

MATERIALS AND METHODS 

Patients 

Patients who were path
ologically diagnosed with infil
trating ductal or infiltratIng lobular 
carcinoma were included in the 
study. Patients who had inflamma
tory breast cancer were excluded. 
Patients would be included if path
ological examination showed that 
there were metastatIc tumors in more 
than ten of the resected axillary 
lymph nodes. The patients must 
have normal cardiac, pulmonary, 
liver and renal functions and their 
metastatic work up showed no met
astatic lesion. 

Surgery and adjuvant chemother_ 
apy 

The patients underwent 
tumor removal surgery, which in 
our center is routinely performed as 
modified radical mastectomy. Af
ter the surgery, the patients would 
be followed up and given chemo
therapy by medical oncologists. 
Chemotherapy regimen given in
cluded doxorubicin: either 5·FU, 
doxorubicin, cyc lophosphamide 
(F AC) or doxorubicin and taxol 
(AT). Chemotherapy was given for 
at least four cycles. 

Peripheral blood stem cell mobi
lization 

After conventional adjuvant 
chemotherapy was finished, the 
patients underwent repeated metas
tatic work up examination and car
diac and pulmonary function evalu
ation. If the results were normal, 
the patients would enter the high 
dose chemotherapy protocol. For 
stem cell mobilization, the patients 
were given cyclophosphamide 2 
g/m2 intravenously over 24 hours 
followed by G-CSF 7.5 J.1glkg daily. 
G-CSF was given until the end 
of leukapheresis. Complete blood 
counts were done on a daily basis 
beginning on the eighth day after 
cyclophosphamide to monitor the 
recovery of WBC counts. Once 
WBC counts returned to more than 
5,000 cells/mm3, leukapheresis 
would be started. Leukapheresis 
was performed daily until the tar
geted number of CD34 positive 

106cells (more than 2 x cellslkg) 
was collected. The stem cells col
lected were cryopreserved at -80°C 
using DMSO as cyropreservant. 

High dose chemotherapy 

High dose chemotherapy 
was started shortly after the com
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pletion of stem cell collection. 
Chemotherapy regimen used were 
cyclophosphamide 5,675 mg/m2 

given over 3 days, cisplatmum 165 
mg/m2 given over 3 days, and 
BCNU 600 mg/m2 single dose. 
Anti-emetics, parenteral nutrition, 
antibiotics and transfusion support 
were given as indicated until mar
row recovery occurred. 

Statistical analysis 

The patients' statistIC pa
rameters were calculated using des
cnptlve statistical methods. DIsease 
free survival and overall survival of 
the patients were calculated by 
Kaplan-Meier method. Disease re
lapses. either local or distant were 
used as endpoints in disease free 
survIval. 

RESULTS 

Twenty-one patients entered 
the study protocol after finishing 
conventional adjuvant chemother
apy following tumor removal sur
gery. Nineteen patients received 
FAC and 2 patients received AT as 
their adjuvant chemotherapy. Metas
tatIc work up after adjuvant chem
otherapy showed that all of the 
patients were still without metas
tatic disease. The demographic and 
disease characteristics of the patients 
are shown in Table I. 

All patients received mobi
lizmg regimen accordmg to the 
protocol. Twenty patients had their 
stem cells collected to adequate 
amounts within 5 leukapheresis 
cycles. However, one patient was a 
poor mobilizer and her total CD34 

106counts were still below 1 x 
cells/kg after the fifth cycle. This 
patient was subsequently taken out 
of the study. Thereafter, only twen
ty patients were therefore given high 
dose chemotherapy. 

Chemotherapy was tolerated 
in most patients with acceptable 
severity of emesis. White blood cell 
counts began to descend shortly 
after chemotherapy was finished. 
Cryopreserved stem cells were 
given to the patients without im
mediate complications. During bone 
marrow suppression period, all of 
the patients had fever requiring 
broad spectrum antibiotics. All of 
them also received prophylactic 
platelet transfusions. Duration of 
bone marrow suppression, number 
of days on non-prophylactic anti
biotics and number of prophylactic 
platelet transfusions are shown in 
Table 2. 

All of the patients recov
ered from bone marrow suppres
sion penod. Their neutrophils rose 
to more than 1,000/mm3 within a 
median of 9 days. They were out 
of platelet transfusion dependency 
within the first two weeks. There 

was no immediate regimen related 
mortality. One patient developed 
interstitial pneumonitis two months 
after high dose chemotherapy. The 
pneumomtIs was refractory to 
steroids and became progressive, 
the patient died four months after 
the symptoms had developed. An
other two of the first four patients 
also developed similar but non-fatal 
pulmonary complications, where 
the dose of BCNU was reduced by 
25%. After the dose reduction, the 
rest of the patients did not have 
major complications. 

All of the patients were 
followed up to a median follow up 
time of 37 months. Five out of 20 
patients developed relapse of their 
disease. Four of the relapses oc
curred as bone metastasis. The 
median disease free survival of the 
entire group was 38 months (Fig. 
I). Two of the patients died from 
metastatic disease, bringing the 4

Table 1 Characteristics of the patients 

Age {years,. 

Tumor size {cmt 

Number of axillary lymph nodes 
involved' 

Adjuvant chemotherapy 

CAF 

AT 

Number of days to stem cell 
transplant from mastectomy' 

'median (mlnlmum·maxlmum) 

Table 2 Bone marrow suppression from high dose chemotherapy 

C034 positive cells infused (x 10%g)' 5.45 (1.53·11.82) 

Number of days with a WBC < 500/mm 3 
• 7 (4·9) 

Number of days on non-prophylactic antibiotics' 8(5-13) 

Number of prophylactic platelet transfusions' 2 (0-4) 

42 (29-52) 

4 (2·10) 

13 (10·38) 

19 

2 

217 (111·328) 

'median (minimum·maximum) 
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Fig. 1 Disease free survival time of the patients. 
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Fig. 2 Overall survival time of the patients. 

year survival rate to 85%. The mobilization regimen to the time 
median overall survival time of the that the patients were discharged 
patients can not be re-calculated yet from the hospital ranged from 
(Fig. 2). 138,384 Baht (- US$ 3,300) to 

382,170 Baht (- US $9,100). The 
Treatment costs of the high median cost of the procedure was 

dose chemotherapy section, from 224,396 Baht (US $5,350). 

DISCUSSION 

The use of high dose chem
otherapy for breast cancer has 
started in the late 1980' s, with its 
indications in both patients with 
high risk primary disease and with 
metastatic diseases. Data from the 
Cancer and Leukemia Group B 
Thai (CALGB), which used cyclo
phosphamide, cisplatin and BCNU 
as high dose regimen, have reported 
a high mortality in the early phase 
due to pulmonary complications 
believed to result from high dose 
BCNU and cyclophosphamide.7R 

However. the long term results with 
the novel therapeutic method were 
quite impressive. Disease related 
mortality rate and relapse rate were 
significantly lower when compared 
to the historical control group. 
Three years relapse free surVival 
was 70% compared to 30-40%.' 
After the first few reports, stem cell 
transplantation for breast cancer 
became a widespread practice In 

North Amenca. The number of pa
tients receiving autologous stem 
cell transplantation for breast can
cer exceeded the number of patients 
transplanted for other indications.9 

Bone marrow transplanta
tion is a procedure with relatively 
high complications requiring ex
perienced hands. This is because of 
the complexity of the treatment, 
and also proved true for breast 
cancer patients undergoing trans
plantation. The duration of bone 
marrow suppression after trans
plantation was a major cause of 
morbidity. Transplantation specific 
complications, such as veno-oc
clusive disease and interstitial lung 
disease were also leading morbidity 
causes. 

During the last decade, the 
shift of the stem cells source used 
for transplantation from bone mar

http:cyclophosphamide.7R
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row stem cells to peripheral blood 
derived stem cells has significantly 
improved transplantation outcome. 
The most important contribl!ting 
factor is the shortening of the bone 
marrow suppression period fol
lowing transplantation, which was 
decreased from 20-30 days to 10-14 
days. By using the peripheral blood 
stem cells, morbidity and mortality 
rate of transplantation has greatly 
decreased. I(} It is generally accepted 
that the mortality rate of autologous 
transplantation should be less than 
10%. Therefore, the results of high 
dose chemotherapy with stem cell 
transplantation for breast cancer 
today is much better than in the 
earlier days. 

Though high dose cpem
otherapy for high risk primary 
breast cancer has been practiced all 
over the world, its impact on the 
natural course of the disease has 
not yet been concluded.6 In the 
1999 Annual Meeting of the Amer
ican Society of Clinical Oncology, 
the issue of autologous stem cell 
transplantation for breast cancer 
was the main topic. Most of the 
studies presented in the meeting 
compared high dose chemotherapy 
with autologous stem cell trans
plantation to other kinds of high 
dose chemotherapy supported with 
growth factors, which showed no 
significant improvement of out
comes In the transplantation 
groups. 11.12 The impact of high 
dose chemotherapy in the high risk 
primary setting following tumor 
removal surgery and adjuvant 
chemotherapy should be clarified in 
the next two or three years when 
the NCI Intergroup study is com
pleted, since this is the only study 
that compares high dose chem
otherapy with autologous stem cell 
transplantation to conventional ad
juvant therapy only. 

In our study, morbidity was 

originally high due to regimen 
related pulmonary toxicity as 
reported in the CALGB study. The 
reason for this was the high dose of 
BCNU and chest wall radiation ther
apy following the high dose regi

s men. The use of other condi
tioning regimen such as cyclophos
phamide, carboplatin and thiotepa 
was associated with less pUlmonary 
toxicity.13 In Thailand, we do not 
have an access to thiotepa, there
fore, we chose to reduce the dose of 
BCNU by 25%. After the BCNU 
dose reduction, we rarely encoun
tered pulmonary complications. 
Whether the dose reduction would 
lead to a compromised therapeuti
cal outcome is undetermined as yet. 

Our reported median dis
ease free survial in was 38 months. 
This is less than originally reported 
by the investigators in the United 
States. The majority of the relapses 
occurred as distant relapses, mostly 
in the bone. Since the study was not 
designed as a phase 3 study, we 
cannot identify the impact of treat
ment on disease outcome or the 
long term results. However, at least 
the feasibility and toxicity of such 
treatment in Thai patients coulJ be 
pointed out. 
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