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Summary. Although ac t inomycin  D is a relat ively old cyto- 
toxic agent, relatively little is known about  its toxici ty in 
man  in compar ison  with some of  the newer cytotoxic 
agents that have been extensively investigated. We wish to 
describe a case where an overdose of  ac t inomycin  D was 
inadver tent ly  administered.  

Case report 

The pat ient  is a 17-year-old Caucas ian  male who init ial ly 
presented at the age of  14 with a left ophthalmoplegia .  
This was found to be due to an orbi tobasal  p leomorph ic  
rhabdomyosarcoma.  Treatment  was carried out with che- 
motherapy  and radio therapy,  and  al though he has consid- 
erable neurological  weakness (left hemiparesis ,  b l indness  
in the left eye, bi lateral  ptosis), he is of  normal  intelli- 
gence. His chemotherapy  consisted of  vincrist ine and cy- 
c lophosphamide  every 4 weeks with al ternat ing act inomy- 
cin D and doxorubic in  (IRS I I I  36 regimen). He also re- 
ceives phenobarb i tone  (45 mg twice daily),  amitrypt i l ine  
(25 mg twice daily) and  folic acid (5 rag) daily. He was ad- 
mit ted for week 92 of  his chemotherapy  and received vin- 
cristine (1 rag), ac t inomycin  D (2.5 mg) and cyclophospha-  
mide  (440 rag) with p rophylac t ic  mesna on the day of  ad- 
mission. He was given a further 1 mg dose of  vincrist ine 
and  2.5 mg of  ac t inomycin  D 24 h later. For tunate ly ,  the 
mistake was realised shortly after adminis t ra t ion  and all 
further chemotherapy  (two further doses of  cyc lophospha-  

mide) was discontinued.  His weight and surface area  at 
this t ime were 50.7 kg and 1.5 m 2, respectively,  and he 
therefore received a total  dose of  0.1 m g / k g  (3.3 m g / m  2) of  
ac t inomycin  D. The error  was expla ined in full to the pa- 
t ient and his parents,  and the following problems were en- 
countered  subsequent to the adminis t ra t ion of  the actino- 
mycin  D. 

The pat ient  had a general ised convulsion which re- 
sponded  to intravenous d iazepam 48 h after the second 
dose of  ac t inomycin D. Plasma biochemistry  at this stage 
showed hyponat raemia ,  hypokalaemia ,  hypoca lcaemia  
and  hypomagnesaemia  (128, 2.7, 1.83 and 0.44 mmol/1,  re- 
spectively). No further convulsions occurred and the elec- 
trolytes were replaced by intravenous supplementat ion.  
The course of  the p lasma biochemist ry  is shown in Table 1. 
Excessive ur inary  magnesium loss was documented  (mag- 
nes ium:crea t in ine  ratio, 3.88 and 1.25 on days 5 and 9, re- 
spectively; upper  limit of  normal  0.43) [3]. 

The pat ient  developed considerable  general ised oede- 
m a  of  all four limbs and the trunk. This was init ial ly asso- 
ciated with an intense erythema (radia t ion recall) which 
then developed into superficial  peel ing and associated ul- 
cerat ion of  the gastrointest inal  tract. Several bul lae  devel- 
oped  in par t icular  on the left arm, which was the most oe- 
dematous  and tender  limb. Over several days the erythema 
changed to a purpur ic  rash in associat ion with his pro-  
found  thrombocytopenia .  He received platelet  t ransfusions 
from days 4 -16 .  His platelet  count did  not  exceed 
100 x 109/1 until  6 weeks after the ac t inomycin  D. 

Table 1. Blood count and plasma biochemistry 

Day Hb Neut Platelets Na K Ca Mg ALT Prot 
g/dl x 109/1 x 109/1 mmol/1 mmol/1 mmol/1 mmol/l IU/I g/1 

0 14.2 3.9 130 137 3.3 - - 66 71 
2 13.6 4.0 103 128 2.7 1.83 0.44 58 66 
4 12.2 4.9 40 131 2.8 2.02 0.67 47 60 
6 9.9 4.9 15 133 3.3 2.01 0.75 82 61 
8 14.4" 5.9 15 132 3.5 2.24 0.64 111 61 

10 14.0 1.6 17 134 3.0 2.15 0.62 - - 
12 12.2 0.14 20 138 3.1 1.89 0.81 150 65 
14 12.4 0.03 57 140 2.9 2.01 0.63 91 62 
16 12.6 0.2 51 143 2.3 1.92 0.53 - - 
18 13.7 1.1 45 134 4.0 2.02 0.43 - - 
21 14.6 4.4 40 137 3.3 2.31 0.53 - - 

* Transfusion of packed red blood cells 
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Severe oral mucositis and profuse diarrhoea (day 9 to 
day 21) resulted in the need for parenteral nutrition. Asso- 
ciated with the neutropenia, the patient became febrile 3 
days after the administration of the second dose of actino- 
mycin D and was commenced on intravenous antibiotics. 
His full blood count and plasma biochemistry are shown 
in Table 1. He was discharged after a total of 3 weeks in 
hospital and has since remained well, having completed 
his chemotherapy without mishap. 

Discussion 

The myelosuppression of actinomycin D has been well 
documented in both children and adults [1, 2]. The major 
dose-limiting toxicity is mucositis primarily confined to 
the oral mucosa and severe dermatitis, often exacerbated 
by irradiation [1]. These effects were more marked in adult 
patients at 2.5 mg/m 2 than at 2.0 mg/m 2. Gastrointestinal 
symptoms (diarrhoea, nausea and vomiting) are all com- 
mon during actinomycin D therapy. Hepatic dysfunction 
has been reported in a child following actinomycin D and 
irradiation but is relatively uncommon [4, 7]. 

Electrolyte abnormalities in man have not previously 
been reported with actinomycin D. They have, however, 
been extensively studied in animals, and falling plasma 
concentrations of sodium, potassium, calcium and chlo- 
ride have all been documented [5, 8]. The mechanism in- 
volved is not fully understood but is thought to be due to a 
direct effect on DNA-dependent synthesis of RNA by al- 
dosterone [6]. Plasma magnesium concentrations do not 
appear to have been studied in animals, but as the plasma 
magnesium is related to the calcium, one can anticipate 
the problem of hypomagnesaemia. 

In conclusion, the problems encountered by this pa- 
tient were: (a) bone marrow suppression, (b) diarrhoea, (c) 
mucositis, (d) oedema, (e) generalised rash and radiation 
recall, (f) electrolyte abnormalities, and (g) hepatic dys- 
function. 
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