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Abstract-Twenty-four patients with metastatic thyroid cancer were treated z’ith aclarubicin 
intravenously at a dose of 2530 mg/ m” da+ for 4 days and treatment was repeated evev 3 
weeks. None of the patients had previously received chemotherapy. Twenty-three patients received 
two or more treatment cq’cles and were evaluated for their response. One complete remission and 

four partial remissions were noted (objective remission rate 22%). Mean survival time was 57 
weeks. Side-effects were evaluated in 24 patients with 18 patients receiving prophylactic anti- 
emetic therapy. Nausea was observed in 18 (75% ) and vomiting occurred in three patients ( 13%). 
In 15 patients (63%) there was mild myelosuppression. 14% conclude that aclarubicin alone 
represents an effective therapy in patients roith metastatic thyroid cancer and that side-effects are 
minor. 

INTRODUCTION 

APART from surgery, therapy for thyroid cancer 
includes radio-iodine and in some cases external 
radiation, along with the administration of a high 
dose of thyroid hormones. It is currently thought 
that the indication for cytostatic therapy is only 
given after exhausting these treatment modalities 
and in the face of progression of the disease [l-3]. 

Among other agents doxorubicin, cisplatin and 
bleomycin have been found as most effective agents 
for the therapy of thyroid cancer [4-81. Most of the 
available reports arc on doxorubicin monotherapy 
where remission rates of up to 30% arc found for 
tumors of different histological types [9]. A limiting 
factor for the use of this cytostatic agent is its 
cardiotoxicity particularly when a cumulative dose 
of 550 mg/m’ has been exceeded [ 10, 111. 

Aclarubicin is an anthracyclinc derivative which 
exhibited distinctly lower cardiotoxicity in both 
preclinical and clinical studies [ 121. Aclarubicin 
appears to be as effective as doxorubicin in the 
treatment of such malignancies as acute myeloid 
leukemia [ 13, 141. Therefore we investigated the 
efficacy of aclarubicin used as single agent in a 
phase II study of metastatic thyroid cancer. 
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MATERIALS AND METHODS 
Twenty-four patients suffering from mctastatic 

thyroid cancer underwent cytostatic treatment in 
three university medical centers between August 
1981 and October 1986. Eleven patients had fol- 
licular cancer, five patients had mcdullary thyroid 

cancer and eight patients had anaplastic cancer. 
Eleven males and 13 females, age 19-74 (median 58 

years) were studied. Before therapy the Karnofsky 

index [15] was higher than 60% in each patient. 
Twenty-one patients had previously- received radio- 
iodine therapy and four had also received cxtcrnal 

radiation therapy of the tumor. Two patients with 

anaplastic cancer and one with mcdullary thyroid 
cancer had not rcccived radio-iodine therapy or 
external radiation therapy. None of the patients had 

previously received cytostatic treatment. With the 

exception oftwo patients who had refused operation, 
primary therapy in all cases had been surgical 

removal of tumor. At the start of chemotherapy, all 

patients showed definite signs of disease pro- 
gression. In the university medical centers of Graz 
and Innsbruck, patients received 25 mg/m2 aclaru- 
bicin intravenously for 4 days. In the university 

medical center of Hamburg 30 mg/m’ was given 
intravenously for 4 days. This 4-day therapy was 
rcpcatcd every 3 weeks in each patient. Patients 
rcccived up to 15 treatment cycles with a median of 
five. The highest cumulative dose was 1353 mg/ 
m’. Eighteen patients received anti-emetics prophy- 
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Table 1. Patient data and rcspom 

Age a, Months of Karnofsk, 
beginning disrasr index at Aclarubicin 

of Histolog) I.oralization Prrtrral- hrf”rr brginning dorr Cyclrs Rrsp”nrr Timr Lo 
rhrrap) “f or mrnt* chrmo or (mglm’lday of (xc LCXL for discasr Further Survival 

Patirnt Srx (yam) tumor mclaslaws thrrapy thrrap) I& 4 days) Ihrrap) abbrwiatians) progression therapy (weeks) 
No. (weeks) 

I F 61 156 80 25 b NC 48 

2 F 72 
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OP, RJ 6 90 25 7 PR I8 

3 hl 70 Fotticutar 

Lirrr 
Skrlrton 
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I.ung OP. RJ 147 80 

4 hl 33 Anaplasti~ t.or‘d OP. RJ 6 90 

5 M 70 Anaptasti< I.nrr 
Lunq 
I.“C‘d 

OP, RJ 12 6U 

6 F 53 hlrdultar, 

7 hl 70 Follirulrr 

t.ung- 
Skctrmn 
Lung 
I.“Cd 

I.““% 

Sk&ton 
Local 

Lung 
Sk&on 

Lung 

Lung 

Local 

Local 

Lung 
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OP. R.l 
Rl 

7 GO 25 4 hlR 12 Nonr 2U 

7 70 25 5 SC 36 sonrt 68+ 
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F 

F 

F 

M 

F 

M 

F 

F 

F 

M 

M 

F 

M 

F 

57 
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RI 
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34 
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90 

70 
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tt 

12 

13 

14 

15 

16 
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47 Follicular 

66 Anaptasic 

OP, RJ 54 IUU 25 

OP. RJ 22 70 25 

OP, RJ 4 too 25 

OP. RJ 2 60 25 

OP, RJ 6 70 25 

OP. RJ 40 60 3u 

17 62 Fotticutar OP, RJ 46 60 

I8 63 Fotticutar 

Lung 
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Lnw 
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(It’, RJ 22 80 

19 

20 

25 Medutlary 
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OP. RJ 8 loo 
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21 

22 
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24 66 Fotlicutar 
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25 

25 

25 

25 

25 

25 

30 

30 

30 

30 

30 

30 

3u 

30 

14 PR 3x 

15 hlR 73 

5 SC 12 

b 

4 

SC 

SC 

3 I’ll 

hlR 

PI) 

CR 

PI) 
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_ 
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7 SC 

b 

2 

SC: 

PI) 

4 

5 

NC 

PR 

8 PR 

2 PI) 

40 

2tl 

_ 

tx+ 

_ 

ts+ 

_ 

_ 

44f 

42 

_ 

15 

I8 

32 

_ 

Chcmothrrapy 
(FU) 
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lodine 

Radiu- 
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Pattiati\c 
sur,grrv 

N”lW 

sonet 48f 

S”,,C 52+ 

S”“, 

_ 
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S”“, 
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_ 

N”“C 84t 

Sonc 22 

Chrmutherap) 
(hlTX. FL’ll) 
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N”llP 

84 
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t4ot 

248+ 

20 

14 

tat 

36 

t5+ 

16 

28 

_ 

IO 

44+ 

48 
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??OP: Operation; RJ: radio-i&w therapy; RT. radiotherapy, - data not availablr; FU: 5-R “orouracit. MTX: mrthotrrxatr 
tPaticnl refused further trcatmcnt. 

lactically (metoclopramide l&30 mg daily for 4 partial response, (MR) minor response, (NC) no 
days). change and (PD) progressive discasc. CR was 

Patients were analyzed for response if they had defined as complete disappearance of all tumor 
received at least two treatment cycles. Thus, one manifestations for at lcast 4 weeks. PR and MR 
patient was excluded (Patient 14, see Table 1). The indicated reduction oftumor mass by at lcast 50 and 
following classification and criteria were used to 25%, rcspcctively. NC was defined as stationary 
assess remission: (CR) complete response, (PR) behavior, i.e. a reduction oflcss than 25% and more 
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of tumor mass and/or the appearance of new tumor 
manifestations. PD drnotcd an incrcasc of morr 
than 25% oftumor mass. 

RESULTS 

EjJcacy 
Five of 23 patients (22%) achieved remission (1 

CR, 4 PR). Taking into account the three patients 
with minor rcsponscs (AIR), a tumor decrrasc was 
registered in 35% of all casts and in a further 35% 
stabilization took place. For thr five patients who 
had achicvcd a remission (CR, PR) the mean sur- 
vival time was 72 weeks. When the three patients 
with MR are included mean survival was 8 1 weeks. 
For those who did not respond to therapy mean 
survival was 40 weeks. The median time interval to 
disease progression was 24 wrrks for rcspondcrs 
(CR + PR) and 28 weeks when patients with MR 
were included. For the NC patients time to disease 
progression was between 12 and 48 weeks. Patient 
data and response arc shown in Table 1. 

Of the 11 patients with follicular thyroid cancer, 
one patient achieved a complete remission, two 
patients a partial remission and in one patient tumor 
size decreased by 25-50% (PR). The course of the 
illness stabilized in two patients (NC) and in the 
remaining five patients a definite progression was 
notrd. Of the five cases of mcdullary thyroid cancer, 
one cast of partial remission and one cast of a 
reduction of tumor substance of 23-50% was rcc- 
ordcd. Two patients showed no change ofthc disease 
and in one patient progression was noted. Of the 
seven patients with anaplastic thyroid cancer, one 
patient obtained a partial remission and one a 
minor rcsponsc. In four patients stabilization of the 
progressive illness was seen (NC) and in one patient 

there was progression of disease (PD). 
In this study, the slightly different doses ofaclaru- 

bicin (25 mg/m’/days 1-4, 15 patients and 30 mg/ 
m’/days l-4, tight patients) had no detectable 
influcncc on the remission rate, the median survival 
time or the median time to discasc progression. 

Side-ej$ecls 
Side-effects were recorded according to WHO 

criteria [ 161. Apart from nausea and vomiting and 
leukopenia, side-cffccts wrrc rarely noted (Table 2). 
The dose limiting factor was lcukopenia. Thus, in 
four of the nine patients receiving 30 mg/m’/days 
l-4, a dose reduction of 20% bccamc necessary. 
The incidence ofalopecia (one patient out of24) was 
unexpectedly low for an agent of the anthracyclinc 

group. While three patients showed signs of phlcb- 
itis at thr injection site, two paravasatcs did not 
progress to abscess formation or necrosis. A tcmpor- 
ary increase in serum glutamic oxaloacetic transam- 
inasc levels was found in 13 patients. Five patients 
rcceivcd seven or more treatment cycles and four 

patients rccivcd a cumulative dosr of more than 
800 mg/m’. None of the patients shof%cd any signs 

of heart failure during aclarubicin therapy. None of 
the six patients who had coronar! heart discasc 
before therapy showed an)’ symptoms of dctcrio- 
ration. Four patients had temporary sinus tachycar- 
dia immcdiatcl~~ after aclarubicin iIl,jcction. Rcpcat 
cchocardiographic examinations showed no signs of 
deterioration ofvcntricular shortening fraction. 

DISCUSSION 
Thyroid cancers arc rare and account for only 

1% of all malignant tumors [ 171. Only a small 
pcrccntagc of patients suKcring fi~)m advanced thy- 
roid carcinoma arc rligiblc fi)r chcmothcrapy when 
all other possible trcatmcnt modalities have failed 
[2]. For this rrason, only very few studirs on cyto- 
static agrnts in thyroid cancer arc available and the 
number of patients treated is lobv. .AII analysis of all 
reports on cytostatic therap). in thyroid carcinoma 
shows that a complctc or partial remission or at 
lcast a standstill of tumor growth can bc rxpcctcd 
in 3@500” of patients trcatcd. \,2_ith this rather 
unsatisfactory remission rate, one must take into 
account that thcsc patients have been trcatcd by all 
other available forms of therapy and chcmothcrapy 
is the only choicr lrft. 

Although the rcsponsc rates in follicular (27%), 
mcdullary (20%) and anaplastic carcinoma (l-l”/“) 
wcrc somewhat diKcrcnt, the sizr of samples is too 
small to dccidc whcthcr aclarubicin dots or dots 
not have similar acti\.ity in the three histological 
types of thyroid cancrr studird. 

The results of prior stud& [4, 6. 7, 181 with 
other chcmothcrapcutic agents for thyroid cancer 
suggest that tvcll-diflcrcntiatcd thyroid cancer (pap- 
illary, follicular, Hiirthlc ~11) and mcdullary carci- 
noma may bc more rcsponsivc than undiflcrcntiatcd 
types (anaplastic). In a randomized trial ofdoxoru- 
bicin versus doxorubicin plus cisplatin Shimaoka el 
al. [7] trcatrd 92 patients with advanced thyroid 
carcinoma. Eighty-four patients \vcrc r\aluablc and 
the overall response rate \$as 21%. The rcsponsc 
rate in thr group of mcdullary carcinomas was 
30% (thrcr of 10 patients). in the group of wcll- 
diffcrcntiatcd carcinomas 23% (tight of’35 patients) 
and in anaplastic carcinomas 18”/0 (srxrcn of 39 
patients). The diffcrcncc in rrsponsc ratr hctwcrn 
the three ccl1 types was statistically significant. 
Gottlicb and Hill [6] trcatcd 43 patients with adri- 
amycin. While all histologic types of’thyroid carci- 
noma rcspondcd, medullar), (50% or three of six 
patients) and well-diffcrcntiatcd carcinomas (32% 
or seven of 22 patients) showed the best rcsponsc. 
The response rate for anaplastic thyroid carcinomas 
(280” or four of 14 patients) \vas the lowrst. Brnker 
et al. [4] rcportcd similar results after trratmrnt with 
doxorubicin and blcomycin in 21 patients: three of 
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8. 

9. 

10. 

11. 

12. 

13. 

14. 

Table 2. Side-ejfects (number ofPatients) 

Nausea/vomiting 

Infection 

Ixucopenia 

Thromhopcnia 

Elrvatcd SGOI 

Elcvatcd XI”1 

Elc\atcd strum 

Alkaline phosphatasc 

Aloprcia 

Diarrhoea 

Bleeding 

fi 7 i 5 I 0 
22 1 I 0 0 0 

I) 3 8 3 I 0 
2’1 I 1 0 0 0 

IO IO 3 0 0 I 
I3 6 I 1 0 3 

I1 IO 0 0 0 0 

23 I 0 0 0 0 

I!) 2* 17 1* 0 I 

23 0 1 0 0 0 

*Chronic diarrhea due to mrdullary carcinoma o~thyuid. 

tChronic diarrhra of unknown etiology, worst on days ofthcrapy. 

three patients with medullary carcinoma and three (20-50%); however, side-effects were less severe. 
of eight with well-diffcrcntiatcd carcinomas As far as the low incidence of vomiting and nausea 
responded to treatment, but only one of 10 with is concerned this may be partly due to the fact that 

anaplastic carcinoma responded. In this study WC prophylactic anti-emetic therapy was given in 18 

found that all patients with bone mctastascs (eight out of 24 patients. In spite of cumulative doses 

out of 23) did not respond to chcmothcrapy. This of up to 1353 mg/m’, cardiomyopathy did not 

observation is in agreement with thr results of dcvclop. This lends further support to the notion 
chemotherapy in other ncoplasms than thyroid can- [ 121 that the use of aclarubicin, even in high cumu- 
cers that are highly insensitive to chcmothcrapy. lative doses, leads to a lower cardiotoxicity than 

The results of our study revcal a success rate doxorubicin, the most commonly used cytostatic 
that is similar to that which has been reported agent for thyroid cancer. 
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