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Abstract-One hundred and one postmenopausal patients with advanced breast cancer were 
enrolled in a randomized phase II clinical trial to investigate the clinical and hormonal response to 
aminoglutethimide administered at daily doses of 2 X 125 mg, 3 X 125 mg or 2 X 250 mg, 
with no addition of hydrocortisone. Among 71 evaluable patients 25% showed obj’ective tumor 
response (three complete, 15 partial), at all three dose levels and irrespective of the major tumor 
site. Previous treatment with Tamowifen had been successful in 75%. Out of the 18 responding 
patients 10 had estrogen receptor positive, four had estrogen receptor negative tumors; the receptor 
status was unknown in four other patients. Progression-free interval was more than 700 days in 
50% of the responders. Drowsiness caused earb drug withdrawal in one patient. Side-effects were 
very mild, comparing favorably with standard therapy of 250 mg aminoglutethimide q.i.d. plus 
hydrocortisone. Plasma estrogen levels were reduced by all doses to the same 50% or less as inpatients 
on standard treatment. In nine out of 27 patients a further decrease of estrone levels could be 
monitored with clinically improved results in five. Plasma cortisol and mineralocorticoids remained 
normal throughout more than 6 months. 

The original role of hydrocortisone administration to suppress a reflex rise of ATH in ‘medical 
adrenalectomy’ with standard dose aminoglutethimide is no longer tenable. Further phase III 
comparative clinical resultspending, low dose aminoglutethimide as an aromatase inhibitor may at 
present be considered as an appropriate second-line endocrine treatment with low toxicity and 
expense. 

INTRODUCTION 
THE PROSPECTS for women presenting with primary 
breast cancer have improved through earlier diag- 
nosis and better primary treatment. However, most 
patients still face metastatic disease, for which endo- 
crine treatment often constitutes optimal palliation. 

Since the original application of aminoglutethi- 
mide (AG) for ‘medical adrenalectomy’ as an 
adequate endocrine treatment of advanced post- 
menopausal breast cancer [l-4], the insight has 
been developed that AG exerts its lowering effect 
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on plasma estrogens by inhibition of aromatase 
activity in peripheral tissues, rather than by inter- 
ference with the adrenal production of estrogen 
precursors [5, 61. Developing ‘medical adrenalecto- 
my’ Santen et al. [7] originally added hydrocortisone 
(HC) 40 mg daily to a dose of 250 mg AG q.i.d. to 
prevent an increase of the adrenal estrogen precur- 
sor A,-steroids, which was presumed to result from 
the corticotrophin (ACTH) feed-back reaction to 
diminished cortisol secretion when AG alone was 
given. Subsequent studies provided evidence that 
AG could also cause elevated androstenedione levels 
by acceleration of the enzymatic conversion of A,- 
to Ah-steroids [8]. From in vitro studies it has been 
learned that aromatase activity is inhibited by AG 
concentrations, which are many-fold lower than 
those required for the inhibition of various adreno- 
cortical hydroxylation steps [9]. Recently, Dowsett 
et al. [lo] reported 92% inhibition of peripheral 
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aromatase activity in vivo in five postmenopausal 
breast cancer patients treated with 125 mg AG b.d. 
With low dose AG therapy aiming at aromatase 
inhibition the original rationale for the adminis- 
tration of HC seems no longer tenable. 

Short-term endocrine studies in limited numbers 
of postmenopausal women [ 1 l-l 31 have shown that 
low dose AG without HC can cause a decrease of 
plasma estrone levels similar to those obtained with 
AG + HC. On the other hand, Vermeulen et 
al. demonstrated that administration of HC alone 
caused a smaller decrease of plasma estrone concen- 
tration than 500-1000 mg AG plus HC [ 111. 
Whether HC adds to the tumor response to AG 
therapy is still questionable. 

trations of AG, various steroid hormones and par- 
ameters of thyroid function were measured accord- 
ing to methods described earlier [ 17, 181. Estradiol 
assays were kindly performed by CIBA-Geigy 
Research Division, Basle, Switzerland using a modi- 
fication of the [ 1251]estradiol RIA kit from EIR 
(Wiirenlinger, Switzerland); the lower detection 
limit of this assay was 7.3 pM. 

Data analysis 

The purpose of the present study has been to 
investigate the clinical and hormonal effects of three 
different low dose levels of AG, with no additional 
HC, in postmenopausal women with advanced 
breast cancer. 

For all parameters normal probability plots were 
made of the differences between the serial measure- 
ments both on the linear and the logarithmic scale 
in order to validate the use of analysis of variance 
and to check for outliers. Changes in time were 
tested using analysis ofvariance (repeated measure- 
ments) as implemented in the P2V program of the 
BMDP package (version 1981 for PDP-11). The 
basis analysis was done on direct results or on log 
values, as indicated by the normal plots. 

Data are presented to show that low dose AG 
alone effectively decreases plasma estrogen levels 
and produces satisfactory tumor response rates. By 
its low toxicity and financial cost, low dose AG 
therapy compares favorably with the standard treat- 
ment using high dose AG plus HC. 

RESULTS 

Clinical response to low dose aminogluethimide treatment 

MATERIALS AND METHODS 

Study population 
Postmenopausal women (n = 101) with advanc- 

ed breast cancer, previously treated with Tamox- 
ifen, were randomly assigned to one of three AG 
low dose schedules: group A receiving orally 
125 mg AG b.i.d., group B 125 mg AG t.i.d. and 
group C 250 mg b.i.d. 

Criteria for entry into the study included the 
presence of measurable or evaluable progressive 
lesions and a WHO performance score less than 3. 
In 27 women showing stable disease or progression 
on treatment with low dose, the AG dose was 
escalated to the conventional dose of 250 mg AG 
q.i.d., in combination with HC 10 mg at 8 a.m., 
10 mg at 1 p.m. and 20 mg at 10 p.m., according 
to Santen et al. [ 141. 

All patients had given their informed consent. 

Among the 101 patients entered into the study, 
eight women were ineligible because AG was never 
taken by two, one had a second cancer, four did 
not have previous treatment with Tamoxifen, and 
follow-up data were missing in one patient. Among 
the remaining 95 patients, 15 were inevaluable 
since they did not complete the first 4 weeks of 
treatment for the following reasons: early drug 
withdrawal because of disease progression in 11 
patients (three in group A, four in group B, four in 
group C), early death in four patients (two in group 
A, one in group B, one in group C). Drug withdrawal 
because of serious drowsiness in one patient (group 
A), protocol violations in four, and loss to follow-up 
in four patients made nine more patients inevalu- 
able. Of the 71 evaluable patients 18 (25%) showed 
an objective tumor response (three complete and 15 
partial); 37 (53%) had stabilization of their disease; 
16 patients (22%) showed progressive disease. 
Table 1 demonstrates that objective responses were 
obtained at all three dose levels, irrespective of the 
major tumor site. 

Clinical evaluation 
Clinical tumor response was measured after 3 

months according to UICC response criteria [ 151. 
Patients should be treated for at least 4 weeks to 
become evaluable. The duration of remission was 
calculated from the start of treatment and until 
renewed progression. 

Clinical toxicity was monitored at 2, 4, 8, 12 and 
24 weeks using WHO criteria [ 161. 

Laboratory evaluation 

The estrogen receptor (ER) content of the tumor 
cytosol was known to be positive (i.e. more than 15 
pmole estradiol per mg protein) in 52%, negative 
in 23%, and unknown in 25% of the evaluable 
patients, the numbers being evenly distributed over 
the treatment groups. Out of 18 objective 
responders 10 patients had ER positive, four had 
ER negative tumors. The ER status was unknown 
in four other patients. Among the 38 patients with 
stable disease 18 were ER positive, 11 were ER 
negative. Ten patients with ER positive tumors had 
progressive disease. 

Blood sampling was done before therapy and Response to previous Tamoxifen therapy had 
after 4,8 and 24 weeks of treatment. Serum concen- been positive in 75% of the patients, again evenly 
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Table 1. Tumor response and major tumor site 

Progressive disease 

Stable disease 

Objective response 

Complete Partial 

Major tumor site 

Bone 
Soft tissue 
Visceral 

Group A 
n = 25 

7 

14 

1 3 

l/6 
119 
2110 

Group B 
n = 19 

6 

8 

1 4 

l/4 
l/4 
3/11 

Group C 
n = 27 

3 

15 

1 8 

5112 
216 
219 

All 
n 71 = 

16 

37 

3 I.5 

7122 
4119 
7130 

Responsr 
ratr(“/o) 

“2 

i 3 

1 I ‘I 2.5 

distributed over group A, B and C. Among the 54 
patients who head a positive tumor response to 
previous Tamoxifen 18 (33%) showed an objective 
tumor response to low dose AG therapy. One of the 
17 patients who had not responded to previous 
Tamoxifen therapy did respond to AG. 

As shown in Fig. 1, the progression-free interval 
was longer than 700 days in 50% of the responders, 
and longer than 180 days in 50% of the patients 
with stable disease. 

Table 2 shows that clinical toxicity due to low 
dose AG was minimal, and definitely much less 
than observed earlier with the conventional dose of 
250 mg AG q.i.d. plus hydrocortisone (HC) [ 181. 
This was also true for the effect on thyroid function. 
The free thyroxine index decreased by lo%, but 
became subnormal at 4 and 8 weeks in only one out 
of 11 patients in group L4, 0 out of 10 in group B 
and one out of 17 in group C. All patients showed 
an increase of thyrotropin (TSH) at 1 and 2 months 
of treatment. ‘4 rise to abnormal serum levels of 
TSH was observed only in those patients, who had 
a subnormal free thyroxine index, and in three 
additional patients in group C in whom thyroid 
function remained compensated. 

Clinical response to dose escalation 
After at least 3 months of treatment the low AG 

dose was escalated to the standard dose of 250 mg 

1 
‘loo - 

t I-- 11 i ._ + w-m 

reqxmdws n:18 
stablediiaw n.37 

0 200400600800mOO 
pfogressitm tree interval in days 

Fig. 1. Kaplan-M&r plot of Ihe progression~fker internal in 71 
,bostmenopausal patienfs ulilh adr,anred brea.tl cancu lreated ulilh 10~1 dosr 

aminogluteUzimide (125 mq b.d.. 125 mq t.i.d. 01 250 mg b.d.). 

AG q.i.d. plus 40 mg HC daily in 27 patients. 
Among the six patients who progressed on low dose 
AG treatment four showed further progression; the 
tumor growth stabilized in two. Out of 18 patients 
with stable disease on low dose AG during at least 
3 months, four obtained an objective tumor response 
after dose escalation, eight remained stable and six 
showed progressive disease. In one out of three 
patients relapsing from an objectivr response to low 
dose AG a second objective response was observed 
with standard AG plus HC: thr two other patients 

Table 2. Clinical toxicify scored according to WHO grading criteria [ 161 at 4 and 8 week., oJ‘treatment 

Group A Group B Group (: 

Week 4 8 4 8 4 x 
Grade* 1 2 12 12 12 12 I:! 

Nausea 6 1 2 ._ 2 ~~ 1 _ .I I 
Fever 1 - -~ - ~ ._ 1 _~ ~. 
Skin rash 1 - -- 1 ,---- I 
Somnolence 2 1 1 I 5 -~ - ~ + - 1 

Patients with 
toxicity 10 4 7 1 6 2 

*Grade 3 and 4 toxicity were not observed. 
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showed stable disease. Therefore seven out of 27 
patients (26%) had a benefit from dose escalation 
(five objective response, two stable disease), with 
no noticeable preference for any of the low dose 
groups. 

droepiandrosterone sulfate did not significantly 
change in either ofthe dose groups (data not shown). 

Very minor toxicity was seen after dose escalation 
in nine of the 27 patients: six showed somnolence 
grade I, four had nausea grade I. Skin rash or fever 
did not occur. 

Hormonal response to low dose aminoglutethimide treatment 
As shown in Table 3, the plasma levels of the 

estrogen precursor A,-steroid androstenedione sig- 
nificantly increased within 1 month, with no further 
rise thereafter. Androstenedione levels were higher 
in group C than either in group A or B 
(P = 0.0001). This difference disappeared when 
plasma AG concentration was controlled for. The 
A,-steroid 17-ol-hydroxyprogesterone also rose, the 
increase being statistically significant in group C 
but not in group A. Nevertheless, an equal and 
significant (P < 0.0001) decrease of plasma estrone 
and estradiol of more than 50% was obtained at all 
three dose levels. This effect was observed after 1 
month, with no further decrease of estrogen levels 
after 2 and 6 months of treatment, as shown in 
Table 4. 

The levels of the mineralocorticosteroid precursor 
desoxycorticosterone did not change significantly. 
These findings were in accordance with the clinical 
observation that no patient showed any symptom 
or sign ofadrenocortical insufficiency, such as ortho- 
static hypotension, shock or hyponatremia with 
hyperkalemia. A decrease of corticosterone levels 
was observed with 125 mg AG b.d. (from 
39.7 4 32.0 nM before treatment to 17.7 -+ 5.3 
nM after 6 months; n = 7), but was significant only 
at a dose of 250 mg AG b.d. (from 29.6 * 13.6 
nM to 18.6 + 7.6 nM; n = 9; P = 0.05). 

As a result the desoxycorticosteronelcortico- 
sterone ratio increased in 517 patients at the lowest, 
and in 8/9 patients at the highest dose. The mean 
rise of this ratio in the latter dose group was signifi- 
cant (0.9 + 0.3 to 1.5 ? 0.5; P < 0.01). 

The amounts of plasma available were not suf- 
ficient for measurements of aldosterone. 

Hormonal response to dose escalation 
Interestingly, dose esclation to 1000 mg AG with 

addition to 40 mg HC daily resulted in a further 
decrease of plasma estrone levels, which could be 
monitored in nine out of 27 patients (Fig. 2). 

Plasma cortisol levels remained normal in all There was no clear relationship between this 
groups. Only with the 2 X 250 mg AG dose a just phenomenon and the clinical response to dose 
significant decrease of plasma cortisol was observed increase. Plasma androstenedione decreased to pre- 
after 6 months (Table 5). The plasma concentration treatment levels as expected. The dehydroepiandro- 
of another exclusive adrenal corticosteroid, dehy- sterone sulfate concentrations, which did not sig- 

Table 3. Low dose AG andplasma Ad-steroid levels* 

0 

Treatment duration 
(months) 

1 2 6 P value 

Androstenedionc 
Group A 

Group B 

Group C 

1.98 5.53 4.93 4.77 n.s. 
kO.93 24.00 23.30 24.64 
n= 12 n= 12 n= 12 n= 12 

2.35 4.37 6.26 4.51 co.01 
21.30 22.14 a2.75 22.11 
n = 10 n = 10 n= 10 n= 10 

1.90 6.99 6.70 6.10 co.01 
20.81 23.05 23.50 24.58 
n= 16 n= 16 n= 16 n= 16 

17-a-Hydroxyprogesterone 
Group A 1.01 1.89 

kO.70 21.05 n.s. 
n=6 n=6 

Group C 0.72 5.74 
20.40 “4.20 co.01 
n=9 n=9 

*nM; mean f S.D. 
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Table 4. Low dose AG and plasma estrogen levels* 

Treatment duration 
(months) 

0 1 2 6 P value 

EShrU 
Group A 128 55 51 46 -co.01 

248 221 ~24 222 
?I= 12 n = 12 ?I= 12 n= 12 

Group B 127 58 55 56 -co.01 

k52 t33 212 +15 
n = 10 II= 10 n = 10 ?I= 10 

Group C 126 51 66 48 

-c57 ?18 237 f25 - a.01 
n= 16 n= 16 n= 16 n= 16 

Estradiol 
Group A 39.6 22.8 24.6 

217.2 26.2 7.0 co.0 I 
n = 23 n = 23 n=8 

Group B 38.9 22.0 16.5 
216.1 25.1 k4.0 <co.01 
?I= 15 n = 14 n=8 

Group C 37.1 22.4 21.3 
f11.7 t3.7 k4.8 <O.Ol 
ll = 21 n = 22 n=9 

*pM; mean 2 S.D. 

Table 5. Low dose AG and plasma cortisol levels* 

Treatment duration 
(months) 

0 1 2 6 P value 

Group A 0.51 0.50 0.44 0.43 “.S. 
TO.30 kO.18 20.16 +0.22 
rl= 12 rl= 12 IL= 12 If= 12 

Group B 0.57 0.54 (1.47 0.50 “.S. 
20.21 TO.19 20.23 20.14 
n= 10 n= 10 n = 10 n = 10 

Group C 0.37 0.53 0.43 0.38 0.03 
20.17 kO.18 kO.15 20.14 
n= 16 n= 16 n = 16 n= 16 

*kM; mean 2 SD. 
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nificantly change during low dose AG therapy, 
invariably dropped to low values. 

DISCUSSION 
Blockade of estrogen action by administration of 

the anti-estrogen Tamoxifen is widely accepted 
as the first-line endocrine treatment of advanced 
postmenopausal breast cancer, since Tamoxifen is 
effective with very little toxicity. Although no such 
general agreement exists on second-line endocrine 
treatment, inhibition of estrogen biosynthesis by 
AG in combination with HC has been demonstrated 
to yield response rates similar to those obtained 

with Tamoxifen [ 19, 201, hypophysectomy [21] or 
adrenalectomy [ 141. The principal source of estro- 
gen in postmenopausal women is the enzymatic 
conversion of androstenedione to estrone. Andro- 
stenedione is mainly produced by the adrenal cortex 
[5]. The conversion to estrone is mediated by arom- 
atase, which is mainly present in body fat, muscle 
and liver, and to some extent also in breast cancer 
tissue itself [22-241. Estrone is further metabolized 
to the more active estradiol by 17-P-hydroxysteroid 
dehydrogenase, or to the biologically inactive 
estrone sulfate. Since AG was known to interfere 
with the adrenal synthesis of cortisol and various 
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Fig. 2. The effect of aminoglutethimide dose escalation from low dose to 
250 mg q.i.d., in combination with hydrocortisone 20 mg 6.d. on plasma 
es&one concentration in 12patients (after 2 months of high dose treatment). 

other steroids, the original application of AG in 
breast cancer treatment was to cause ‘medical adre- 
nalectomy’ with the purpose of diminishing the 
production of estrogen precursor steroids. To over- 
come an adrenal escape by increased ACTH as a 
feed-back reaction to impaired cortisol secretion, 
first dexamethasone and later hydrocortisone was 
added to a daily dose of 1000 mg AG [7]. It was 
successively found that AG inhibited aromatase in 
vitro at much lower concentrations than required for 
the impairment of adrenal steroid synthesis [9]. 
Moreover, the plasma concentrations ofandrostene- 
dione were not lowered, but rather increased by AG 
therapy [17, 25, 261. So, it appeared that it is the 
inhibition of aromatase as the rate-limiting step 
in estrogen biosynthesis that matters, rather than 
‘medical adrenalectomy’. 

Various observations have also shown that daily 
AG doses as low as 125 mg could cause a decrease 
of plasma estrone similar to the effect from 1000 mg 
AG or adrenalectomy [ 1 l-131. 

In a randomized phase II clinical trial, Bonne- 
terre et al. [27] found no significant difference 
between the responses to daily doses of 500 mg AG 
with 40 mg HC and 1000 mg AG with 40 mg, 
respectively. 

The results of the present study show that low 
doses of AG without HC ranging from 125 to 
250 mg b.d. yield a response rate, which can also be 
expected from the standard AG dose in combination 
with HC. Toxicity was very small, comparing favor- 
ably with the side-effects from the conventional 
schedule. In the present study first line endocrine 
treatment with Tamoxifen was a major eligibility 
criterion. As has been demonstrated in various other 
studies, objective tumor response was more likely if 
the patient had responded to previous Tamoxifen 

treatment, or had a positive estrogen receptor. How- 
ever, we did observe objective responses and stabi- 
lization of disease with low dose AG in ER negative 
tumors, as has been reported for standard dose 
AG with HC. Tumor responses were observed 
irrespective of the major tumor site. 

Since the present study was carried out as a 
randomized phase II clinical trial, allocation bias 
has been ruled out as much as possible, but the 
small numbers involved do not provide sufficient 
statistical power for comparisons ofclinical response 
between the dose groups. The impression given that 
the response rate in group C seems somewhat better 
than in groups B and A respectively should therefore 
be regarded with caution. However, from the hor- 
monal data it is clear that at all dose levels a similar 
reduction of plasma estrogens is seen. This decrease 
is similar to what is obtained with conventional AG 
in combination with HC [ 17, 281. Still, in a number 
of the patients in which the AG dose was escalated a 
further decrease of estrone was observed, indicating 
that at the low doses used in this study the sup- 
pression of plasma estrogens is not always maximal. 
It is uncertain to which extent the addition of HC 
has played a role here. Harris et al. [ 121 did not 
observe further reduction of plasma estrogen when 
HC was added to AG alone. Dowsett et al. [26] 
compared the reduction of estrogen levels in two 
geographically separate populations of postmeno- 
pausal breast cancer patients. They found a signifi- 
cantly greater reduction of estrone and less mark- 
edly of estradiol by AG 125 mg b.d. combined with 
HC 20 mg b.d. compared to AG 125 mg b.d. alone. 

Androstenedione levels were increased in the AG 
alone group, but decreased in the AG with HC 
patients. In some of our patients dose escalation 
also meant improvement of the clinical result, i.e. 
further tumor regression or stabilization, even after 
tumor relapse on low dose therapy. 

From these findings we conclude that individual 
differences in endocrine and tumor responses are to 
be expected, justifying low dose AG treatment with 
a dose increment to 1000 mg AG plus 40 mg HC 
in individual cases if the tumor response after 2-3 
months is unsatisfactory. 

Hoeflken et al. [29] reported recently that patients 
treated with 1000 mg AG daily showed stable 
cortisol plasma levels without hydrocortisone sub- 
stitution. Our clinical and endocrine data demon- 
strate that low dose AG caused no impairment of 
cortisol secretion. The moderate increase of 17-o- 
hydroxyprogesterone suggests that the interference 
of AG with the hydroxylation steps required for 
cortisol formation is easily overcome by feed-back 
regulation stimulating the adrenal with some extra 
ACTH. Theoretically, adrenal crisis may occur in 
rare cases of unexpected hydroxylase deficiency or 
metabolic accumulation of AG. To our knowledge, 
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no well-documented reports of such conditions have 
been published. For the elevation of androstene- 
dione levels a reflex increase of ACTH forms a very 
unlikely explanation, since the plasma concen- 
trations of the sulfated form of its precursor dehy- 
droepiandrosterone are not increased. The inhi- 
bition of aromatase can account for only a small 
part of the rise of androstenedione from an average 
of 2-6 nM> whereas estrone falls from 125 to 50 
pM. An increased conversion from dehydroepian- 
drosterone to androstenedione due to AG has been 
demonstrated by Samojlik and Santen [8]. A dimin- 
ished conversion to its major metabolite, 1 l-hydr- 
oxy-androstenedione, may be another important 
factor producing elevated androstenedione plasma 
levels. Vermeulen et al. [ 1 l] have shown that a dose 
as low as 125 mg AG b.d. without HC can inhibit 
11 -hydroxylase. Our observation ofdecreasing cort- 
icosteronc with unchanged deoxycorticosterone 
levels also indicates that low dose AG can inhibit 
1 I-hydroxylase to some extent. 

Since a similar decrease of plasma estrogens 
occurs in practically all patients studied, two main 
conclusions can be drawn. Firstly, the lowest dose 
used, 125 mg b.d. is effective in reducing plasma 
estrogens. Secondly, there is no clear relationship 
between estrogen plasma level and tumor response. 
Apparently, most estrogen-receptor positive, post- 
menopausal breast cancers respond to this degree of 
estrogen deprivation, be it due to hypophysectomy, 
adrenalectomy, high or low dose AG with or without 
HC. 

It is known that AG may interfere with thyroid 
hormone synthesis. In previous studies we have 

found that Dutch postmenopausal breast cancer 
patients who had been postoperatively irradiated at 
the supraclavicular lymph nodes developed primary 
hypothyroidism as often as 25% when treated with 
AG 250 mg q.i.d. and HC [ 18, 301. The character- 
istics of the population treated with low dose AG in 
the present study did not differ from the groups 
studied in the past concerning age or postoperative 
radiotherapy. However, with low dose AG only a 
subclinical decrease of thyroid function (approxi- 
mating 10% free thyroxine index at 1 and 2 months 
of treatment) was observed. Apparently, the 
increase of TSH (37% at 1 and 50% at 2 months; 
P > 0.0001) provided adequate compensation. Dif- 
ferences between the dose groups were not signifi- 
cant. It can be concluded that low dose AG has also 
little thyroid toxicity, compared to conventional AG 
dose. This is of clinical importance since hypothyro- 
idism may easily remain undetected in this patient 
category if not specifically looked for. 

Low dose AG as second-line endocrine therapy 
of advanced postmenopausal breast cancer appears 
at present as a fair option because of its low toxicity, 
its simplicity and relatively low cost. Whether HC 
should be added is still a matter of debate. Further 
phase III clinical trials should be performed to 
compare conventional dose AG plus HC with low 
dose AG with and without HC for tumor response 
and toxicity. 
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