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8000 München 2, Germany 

I . INTRODUCTION 
Azid o t h y m i d i n i s the on l y a n t i v i r a l s u b s t a n c e , which has been 

demonstrated to i n c r e a s e the l i f e span and reduce both i n c i d e n c e 
and c o m p l i c a t i o n s of o p p o r t u n i s t i c i n f e c t i o n s i n H I V - i n f e c t e d 
p a t i e n t s ( 1 , 2 , 3 ) . G a n c y c l o v i r (DHPG) tre a t m e n t i s r e q u i r e d f o r 
cy t o m e g a l o v i r u s induced d i s e a s e ( 4 ) . I n both regimen n e u t r o p e n i a 
i s the most common cause f o r c e s s a t i o n of th e r a p y . G r a n u l o c y t e 
c o l o n y - s t i m u l a t i n g f a c t o r (G-CSF) i n c r e a s e s the number of granulo 
c y t e s by s e l e c t i v e s t i m u l a t i o n of the stem c e l l s of the gr a n u l o -
p o e s i s ( 5 ) . We performed a p l a c e b o - c o n t r o l l e d , d o s e - e s c a l a t i n g 
study f o r AZT-induced n e u t r o p e n i a i n 10 p a t i e n t s w i t h G-CSF. 
A d d i t i o n a l 6 p a t i e n t s were t r e a t e d w i t h G-CSF f o r DHPG-induced 
n e u t r o p e n i a on a compassionate use b a s i s . 

I I . STUDY DESIGN 
AIDS p a t i e n t s w i t h a g r a n u l o c y t e count below 1000/μ1 were 

e l i g i b l e . I n the AZT group 2 p a t i e n t s each r e c e i v e d p l acebo, 
0.5, 2.0, 5.0, 10.0 ug/kg G-CSF 3ubcutaneously f o r 10 days. I n 
the DHPG group p a t i e n t s r e c e i v e d 5 jag/kg G-CSF f o r 6 up to 117 
days (mean 44 d a y s ) . 
V a l u e s g i v e n i n the t e x t a r e means + s t a n d a r d d e v i a t i o n . S t a t i s t i 
c a l a n a l y s i s was performed by Wilcoxon t e s t . 

I l l . R E S U L T S 
G r a n u l o c y t e s i n c r e a s e d i n a l l p a t i e n t s t r e a t e d w i t h G-CSF a t 

l e a s t to l e v e l s a l l o w i n g c o n t i n u a t i o n of the b a s i c t h e r a p y w i t h ­
out dose r e d u c t i o n . I n the AZT group no s i g n i f i c a n t change was 
seen under p l a c e b o . E i g h t hours a f t e r the f i r s t i n j e c t i o n of 
G-CSF, the mean g r a n u l o c y t e count had i n c r e a s e d from 997 + 
186/μ1 b e f o r e the i n j e c t i o n to 3811 + 2205/μ1 (ρ<0.025) i n the 
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AZT-group. The mean maximum of the g r a n u l o c y t e count r e a c h e d 
two peaks. I n a l l but one p a t i e n t the f i r s t peak o c c u r e d on day 
3 or 4; the second peak was rea c h e d between day 8 t o 10 and 
appeared t o be h i g h e r than the f i r s t one. The i n c r e a s e of g r a n u l 
c y t e s on the day a f t e r the f i r s t i n j e c t i o n appeared not t o be 
dose dependent, but the maximum increment of the g r a n u l o c y t e 
count showed a c l e a r c u t dose dependancy ( f i g u r e 1 ) . G-CSF was 
r e c e i v e d i n two ba t c h e s f o r 5 p a t i e n t s each. There was a remar­
k a b l e d i f f e r e n c e i n the g r a n u l o c y t e i n c r e a s e between those two 
batc h e s ( f i g u r e 2).Two days a f t e r G-CSF was stopped the number 
of g r a n u l o c y t e s s t a r t e d t o d e c l i n e . W i t h i n 2 weeks a f t e r d i s ­
c o n t i n u a t i o n 3 of 8 AZT p a t i e n t s had g r a n u l o c y t e count below 
1000/μ1. Treatment w i t h AZT had to be d i s c o n t i n u e d i n 5 p a t i e n t s 
w i t h i n 4 days a f t e r G-CSF was stopped. 

I n the DHPG group the mean g r a n u l o c y t e s i n c r e a s e d from 654 + 
260/μ1 b e f o r e the f i r s t i n j e c t i o n t o 2169 + 1480/μ1 one day l a t e 

The lymphocyte s u b s e t s and serum n e o p t e r i n l e v e l s were not a f f e c 
t e d by G-CSF. I n 7 p a t i e n t s t r e a t e d w i t h G-CSF and AZT p24 a n t i ­
gen was d e t e c t a b l e . I n 6 of them p24 a n t i g e n l e v e l s i n c r e a s e d 
from 2 6 + 2 3 pg/ml a t e n t r y to 33 + 29 pg/ml on day 11 i n the 
avarage. I n 1 p a t i e n t the p24 a n t i g e n d e c r e a s e d from 3.4 pg/ml 
to 1.4 pg/ml. 

B e t a - 2 - m i c r o g l o b u l i n l e v e l s i n c r e a s e d from 4.0 + 1.1 mg/1 on day 
1 t o 5,5 + 2.3 mg/1 on day 4 (p-cO.025) i n the AZT group. Seven 
days a f t e r G-CSF was stopped b e t a - 2 - m i c r o g l o b u l i n l e v e l s had 
dec r e a s e d t o 3.7 + 1.1 mg/1. 

IV.SIDE-EFFECTS 
A drop of thrombocytes was observed i n a l l p a t i e n t s t r e a t e d 

s i m u l t a n e o u s l y w i t h G-CSF and AZT. On day 1 the mean p l a t e l e t 
count was 164 + 6 0 x l 0 3 /μΐ. P l a t e l e t s s t a r t e d to d e c l i n e on 
day 2 and rea c h e d the minimum between day 11 and 14. The mean 
minimum was 100 + 48χ10 3/μ1. P l a t e l e t s d e c r e a s e d between 17 % 
and 56 % of the b a s i c v a l u e . The d e c r e a s e was not r e l a t e d to the 
dose of G-CSF. I n c o n t r a s t , o n l y 2 of the 6 p a t i e n t s t r e a t e d 
w i t h G-CSF and DHPG developed a d e c l i n e of the p l a t e l e t s , 
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whereas the mean of the minimum of the p l a t e l e t count of a l l 
s i x p a t i e n t s even i n c r e a s e d . 

One p a t i e n t of G-CSF and AZT e x p e r i e n c e d a s k i n r a s h a f t e r 4 days, 
not r e a p p e a r i n g on r e c h a l l e n g e on day 7. No f u r t h e r adverse 
r e a c t i o n s were observed. 

V. CONCLUSIONS 
G-CSF appears to be v a l u a b l e s u b s t a n c e i n AIDS p a t i e n t s 

w i t h n e u t r o p e n i a . However, i t s h o u l d be c o n s i d e r e d w i t h c a u t i o n 
i n AIDS p a t i e n t s w i t h thrombocytopenia. The e f f i c a c y of long 
term t r e a t m e n t remains t o be determined. 

Even s t r o n g l y m y e l o t o x i c drugs can be a d m i n i s t e r e d , i f n e c e s s a r y , 
when G-CSF i s a v a i l a b l e . The i n f l u e n c e of G-CSF on H I V - r e p l i -
c a t i o n i n v i v o has to be e l u c i d a t e d . 

Our p r e l i m i n a r y r e s u l t s emphasize the need f o r a d d i t i o n a l 
s t u d i e s w i t h G-CSF i n AIDS p a t i e n t s w i t h n e u t r o p e n i a f o r 
v a r i o u s r e a s o n s . 

granulocytes [/μ\] 

2 patients each received the same dose of G-CSF 

F i g u r e 1: E f f e c t s of the dose of G-CSF a d m i n i s t e r e d on the 
g r a n u l o c y t e c o u n t s . i n AIDS p a t i e n t s t r e a t e d w i t h 
z i d o v u d i n e . 
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G-CSF 
• mean granulocyte counts of 4 patients treated with batch 1 
• mean granulocyte counts of 4 patients treated with batch 2 

25 days 

F i g u r e 2: E f f e c t s of two d i f f e r e n t b a t c h e s of G-CSF on the 
gr a n u l o c y t e c o u n t s i n A I D S - p a t i e n t s on Zido v u d i n e . 
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