
Europ. 07. Cancer 15. pp. 1065-1069 
© Pergamon Press Ltd. 1979. Printed in Great Britain 

0(111-2964/79'0801-1065 $02.00/0 

Augmentation of Vincristine-induced 
Thrombocytosis by Norethisterone 
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Abstract--Seven~y-five patients with advanced breast cancer were treated with 
adriamycin and vincristine in combination. An overall incidence of thrombocytosis 
(platelet count >= 400,000) was observed in 36 patients (48%). This phenomenon was 
significantly more common in patients who were receiving a progestogen (norethisterone 
acetate) concomitantly (71.4%) compared with those not so treated (27.5%). 

INTRODUCTION 

VINCRISTINE, unlike most cytotoxic drugs, is 
not normally myelosuppressive and can cause 
an increase in the number of circulating 
platelets [1, 2]. This phenomenon has been 
exploited by using vincristine to treat throm- 
bocytopenia [3]. In this paper we describe the 
occurrence of thrombocytosis in patients with 
advanced breast cancer receiving vincristine 
in combination with adriamycin, and how this 
phenomenon was augmented by concomitant 
progestogen treatment. 

MATERIALS AND M E T H O D S  

Patients 

Seventy-five patients with advanced breast 
cancer were treated with combination chem- 
otherapy in three-weekly cycles as follows: 
adriamycin 70 mg/m 2 (60 mg/m / in patients 
older than 60yr, maximum dose 120mg) on 
day 1 and vincristine 1.4mg/m 2 i.v. (max- 
imum dose 2 mg) on days 1 and 8. After the 
maximum cumulative dose of adriamycin had 
been given (usually after 8 cycles) or, if pro- 
gression of disease has occurred before then, 
treatment was changed to a combination of 
cyclophosphamide, methotrexate and 5-fluo- 
rouracil. Dose reductions were made if there 
was bone marrow suppression. In addition 
some patients were given norethisterone ace- 

tate 20mg three times daily concomitantly 
with chemotherapy in a randomised trial to 
assess the contribution of this progestogen to 
chemotherapy [4]. Blood counts were done on 
days 1 and 8 of each cycle of chemotherapy 
and platelet counts were determined by either 
the method described by Eastham [5] or the 
Technicon method. Thrombocytosis is defined 
as a platelet count of>_ 400,000/#1. 

RESULTS 

Thrombocytosis was observed during treat- 
ment in 36/75 patients (48%) on one or more 
occasions, only one of them having had a 
raised platelet count (496,000/#1) beforehand. 
The characteristics of the patients in relation 
to whether or not they developed thrombo- 
cytosis are shown in Table 1. There is a 
tendency for patients with thrombocytosis to 
have more advanced tumours at diagnosis but 
otherwise their characteristics are similar. The 
maximum platelet counts observed are shown 
in Table 2 and it is seen that the phenomenon 
of thrombocytosis was more common in the 35 
patients receiving concomitant progestogen 
therapy (25/35=71.4%) compared with 40 
patients not so treated (11/40=27.5%); Z 2 
=12.73, P<0.001.  Furthermore, thrombo- 
cytosis was observed on more occasions (Table 
3) and lasted longer (Table 4) in patients 
treated with the progestogeo. 
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Leukopenia (total white cell count below 4000/#1) 

This condition occurred in only 5/36 pa- 
tients who developed thrombocytosis com- 
pared with 24/39 in those who did not ()~2 
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Table 1. Characteristics of patients 

Medical history 
(No. of Patients) 

With thrombocytosis Without thrombocytosis 

(n=36) (n=39) 

(1) Disease-free interval 
0 2 yr 29 28 
> 2 y r  7 l l  

(2) Stage at first diagnosis 
Operable (I, I I )  15 28 
Primarily advanced ( I l l ,  IV) 21 11 

(3) Previous treatment for 
advanced disease 

Ovarian ablation 14 10 
Androgens 8 16 
Oestrogens 14 14 
Hypophysectomy 10 13 
Prednisone 7 6 
Radiotherapy 33 36 

(Years) 
With thrombocytosis Without thrombocytosis 

(1) Age 
Mean 50.0 50.0 
Radian 49.5 50.0 
Range 2 7 ~ 9  29-77 

(2) Time from diagnosis to start of treatment 
with chemotherapy 

Mean 3.8 4.4 
Median 3.0 3.0 
Range 0-15 0-15 

Table 2. Maximum platelet counts recorded in 36 patients with thrombocytosis 

Treated with. Treated without 
Maximum platelet count progestogen progestogen 
x l0 s (n=35) (n=40) 

> 4 - < 5  9 6 
> 5 - < 6  8 0 
__>6 <8  t- 5 
>8  4 0 
Total 25 11 

Table 3. Number of occasions on which thrombocytosis was observed in 
36 patients with thrombocytosis 

Number of occasions 
thrombocytosis noted 

Treated with Treated without 
progestogen progestogen 

(n = 35 ) (n = 40) 

1 4 5 
2 8 4 
3 3 0 
5 1 l 
6 4 1 
7 3 0 
9 2 0 
Total 25 1 l 
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Table 4. Duration of thrombocytosis 

Duration of longest period 
of thrombocytosis (weeks) 

Treated with Treated without 
progestogen progestogen 

(n = 35 ) (n = 40) 

< 4  11 10 
4 - < 8  7 0 
8 - < 1 2  1 1 

12 -<16  4 0 
16 -<20  1 0 
2 0 - < 2 4  1 0 
Total  25 11 

= 17.92, P<0.001  ). In relation to progestogen 
therapy leukopenia occurred in 8/35 patients 
so treated and in 21/40 patients not given 
concomitant  norethisterone acetate. 

Neurotoxicity 

Forty-eight patients developed clinical fea- 
tures of neurotoxicity while on treatment with 
vincristine and in 17 this necessitated stopping 
the drug. Twenty-seven of these 48 patients 
had thrombocytosis and in relation to pro- 
gestogen therapy 26 of the 48 received pro- 
gestogen. Twenty of the patients with neurot- 
oxicity received progestogen and also had 
thrombocytosis. 

Thrombo-embolism 

Eight patients developed thrombo-embolic 
disease (Table 5). Some of the cases could be 
attributable to co-existing disease, as in the 
case of a patient with a probable adriamycin- 
induced cardiomyopathy who had a cerebral 
embolus. Diabetes mellitus and ischaemic 
heart disease could have predisposed to 
thrombo-embolism in 2 patients. The  mean of 
the recorded platelet counts of 5 of these 
patients who had elevated platelet counts was 
461,000/#1 and, in the 3 patients who did not 
have thromocytosis, the mean platelet count 
was 215,000/#1. 

Response to treatment 

Seventy patients were assessable [6], 35 of 
whom had thrombocytosis and 35 did not. 
Twenty-three of the patients with thrombo- 
cytosis had an .objective regression [6], but  
only 13/35 without thrombocytosis showed 
such a response to treatment (Z 2=5.7 ;  
P<0 .02) .  The  addition of a progestogen to 
chemotherapy per se did not lead to an im- 
proved response rate [4]. In this study, 14 of 
the responding patients with thrombocytosis 

received progestogen (14/23) and in those 
who did not respond. 10/12 received pro- 
gestogen. One patient without thrombocytosis 
who received progestogen had an objective 
regression (1/13) and nine patients without 
thrombocytosis who did not respond received 
progestogen (9/22). It appeared therefore that 
those patients who did not have thrombo- 
cytosis and were treated with concomitant  
progestogen had the least chance of an objec- 
tive regression. 

Cytotoxic drug administration 

Patients developing thrombocytosis had less 
dose reductions of adriamycin, receiving 87 °~ , O  

of the calculated full dose compared with 
82% for the patients without thrombocytosis, 
but this difference is not significant (P < 0.1 ). 

DISCUSSION 

This study has demonstrated a 48% in- 
cidence of thrombocytosis in patients receiving 
vincristine in combination with the myelosup- 
pressive drug adriamycin, this occurrence be- 
ing significantly more common when a pro- 
gestogen was given concomitantly. 
Thrombocytosis observed in this study may 
not be due invariably to vincristine, as in 
some cases it may simply be a feature of 
underlying malignancy [7]. The occurrence of 
thrombocytosis was associated with a signif- 
icantly better therapeutic response to chem- 
otherapy, but the reason for this is obscure. 
While it may be postulated that vincristine 
could protect bone marrow from the myelo- 
suppressive effects of other cytotoxic drugs al- 
lowing a higher more effective dose to be 
given, this was not demonstrated to be the 
case in this study. 

The  mechanism of vincristine-induced 
thrombocytosis is uncertain. It may result from 
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Table 5. Thrombo-embolic complications in 8 patients, in relation to the 
occurrence of thrombocytosis and concomitant administration of norethisterone acetate 

Concomitant 
norethisterone 

Thrombo-embolic Occurrence of acetate 
Pa t ien t  c o m p l i c a t i o n  thrombocytosis  administration 

1 Cerebral embolus yes yes 
2 Pulmonary embolus yes yes 
3 Pulmonary embolus yes no 
4 Deep vein yes yes 

thrombosis 
5 Pulmonary embolus yes yes 
6 Deep veil~ 

thrombosis no no 
Pulmonary embolus 

7 Pulmonary embolus no yes 
8 Superficial no no 

thrombosis 

a direct increase in platelet production ti~om 
megakaryocytes [2], but immunosuppression 
has been suggested as the reason for improve- 
ment in platelet counts in idiopathic thrombo- 
cytopenia [8]. A further possibility is that 
vincristine may stimulate megakaryocyto- 
poiesis by altering a functional role of plate- 
lets in the regulation of thrombopoiesis. Since 
vincristine ~[t high doses damages platelets and 
shortens platelet survival, low-dose vincristine 
may alter circulating platelets in such a way 
that they are no longer recognised by the 
thrombopoietic regulatory system, with a con- 
sequent increase in platelet production [9]. 

Patients with cancer probably have a pre- 
disposition to thromboembolic disease. The 
association between venous thrombosis and 
cancer was described more than 100yr ago 
by Trusseau [10] and has been reported upon 
in literature since [7]. Furthermore, in the 
presence of an elevated platelet count it might 
be expected to occur more frequently. 
However, in this study, neither thrombocytosis 
nor the addition of a progestogen appeared to 
predispose to thrombo-embolic complications. 
It has been shown here that vincristine- 
induced thrombocytosis, which is augmented 
by norethisterone acetate, correlates with a 

better response to chemotherapy, yet the pro- 
gestogen itself does not contribute to the 
therapeutic efficacy of treatment [4]. It must, 
therefore, be speculated that the progestogen 
has at least two different activities; first, pot- 
entiation of the thrombocytosis, and, secondly, 
a direct effect on the turnout. I f  this latter 
action leads to suppression of tumour cell 
proliferation, then cytotoxic drug action may 
be antagonised [4]. Presumably, it is the 
balance between these two factors which de- 
termines the influence of thrombocytosis and 
progestogen therapy in leading to tumour 
regression. Conceivably, the presence of pro- 
gestogen receptors [11] could be of impor- 
tance in this regard, but this information was 
not available on many of the patients in this 
study. At the present time, it is not possible to 
make recommendations about the relevance of 
the phenomenon of augmentation of 
vincristine-induced thrombocytosis in the sel- 
ection of treatment for patients with advanced 
breast cancer. 
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