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Summary. - T h r e e  acyclovir res is tant  strains o f  HSV-2 w e r e  isolated 
f r o m  mucoulcerat ive  les ions  in a patient s u f f e r i n g  f r o m  A I D S  in 
w h o m  t h e  oral and int ravenous  acyclovir t rea tment  w a s  u n s u c ­
cess fu l .  All t h e  i so la tes  w e r e  classif ied b y  m o n o c l o n a l  an t i bod i e s  
a n d  s h o w e d  n o  d i f f e r e n c e s  in D N A  res t r ic t ion  pa t t e rns .  
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R e c e n t  r e p o r t s  w a r n e d  t h a t  r e s i s t ance  m a y  e m e r g e  d u r i n g  acyclovir  ( A C V )  
t h e r a p y  in h e r p e s  s imp lex  v i rus  in fec t ion  ( M c L a r e n  a n d  C o r e y ,  1983). 

Acyclovir  res i s tan t  s t r a ins  o f  H S V  can  b e  se l ec t ed  "in vitro"by inc reas ing  t h e  
d r u g  c o n c e n t r a t i o n  (F ie ld  a n d  D a r b y ,  1980) a n d  t h e  res i s tance  appea r s  t o  b e  
assoc ia ted  wi th  a m u t a t i o n  in g e n e s  c o d i n g  f o r  viral t h y m i d i n e  k inase  o r  D N A  
p o l y m e r a s e  ( S c h n i p e r  a n d  C r u m p a c k e r ,  1980). T h i s  p a p e r  desc r ibes  t h e  clinical 
c o u r s e  o f  a n  A c q u i r e d  I m m u n o d e f i c i e n c y  S y n d r o m e  ( A I D S )  pa t i en t  w h o  deve­
loped  e x t e n s i v e  u lce ra t ion  o n  t h e  p e n i s  f r o m  w h i c h  H S V  w a s  repea ted ly  
i so la ted  in  sp i t e  o f  A C V  t h e r a p y .  T h e  res t r ic t ion  e n z y m e  pa t t e rn  a n d  t h e  resi­
s t a n c e  t o  A C V  in vitro a r e  des r ibed .  

S a m p l e s  w e r e  o b t a i n e d  f r o m  t h e  l e s ion  wi th  a co t ton - t i pped  appl ica tor  a n d  
inocu la t ed  i n t o  t u b e s  c o n t a i n i n g  V e r o  cell m o n o l a y e r s ;  t h e s e  w e r e  e x a m i n a t e d  
eve ry  t w o  d a y s  f o r  H S V  re la ted  cy topa th ic  e f f e c t  ( C P E ) .  Pos i t ive  c u l t u r e s  w e r e  
f r o z e n  a t  - 7 0  °C, p ropaga ted  in V e r o  cells,  a n d  t y p e d  wi th  f luoresce in- labe l led  
m o n o c l o n a l  an t i bod i e s  t o  H S V - 1  a n d  H S V - 2  (B iomer iux ,  F r ance ) .  

Sensi t iv i ty  o f  t h e  v i ru se s  t o  A C V  w a s  a s ses sed  by p l a q u e  r e d u c t i o n  assays  in V e r o  cells .  C o n f ­
l u e n t  m o n o l a y e r s  o f  V e r o  cel ls  w e r e  i noc u l a t e d  wi th  50 - 100 P F U  o f  H S V ,  i n c u b a t e d  in t h e  
p r e s e n c e  o f  d i f f e r e n t  d r u g  c o n c e n t r a t i o n s ,  2 %  foe ta l  calf  s e r u m  a n d  1% me thy l ce l l u lo se .  A f t e r  
t h r e e  d a y s  i n c u b a t i o n  t h e  cel ls  w e r e  f ixed  a n d  s t a ined  wi th  1% crystal  v io le t ,  a n d  t h e  p l a q u e s  w e r e  
c o u n t e d .  T h e  m e d i a n  inh ib i to ry  d o s e  (ID50) o f  t h e  d r u g  w h i c h  r e d u c e d  50% o f  p l a q u e  n u m b e r  a s  
re la ted  t o  u n t r e a t e d  c on t ro l  w a s  d e t e r m i n e d .  V i r u s e s  a t  pas sage  level 2 o r  3 w e r e  u s e d  f o r  d e t e r m i ­
n a t i o n  o f  d r u g  sensi t iv i ty .  T h e  r e f e r e n c e  s t r a in s  o f  H S V - 1  (622) a n d  H S V - 2  (933) w e r e  kindly  
p rov ided  by P.  M a s  ( N a t i o n a l c  I n s t i t u t e  o f  H y g i e n e  a n d  E p i d e m i o l o g y ,  H a v a n a  CitvV 



SHORT COMMUNICATIONS 87 

ALPHA IFN RECOMB 

14 M L U / D  

I.V. ACYCLOVIR 

30 MG/KG 

ORAL ACYCLOVIR 

(800 M G / D )  

HSV ISOLATION -

CLINICAL EVENTS -
REPEATED PNEUMONIA 

CRYPTOSPORIDIASIS 

KAPOSSľS SARCOMA 

—i 1 1 1 1 1 1 1— 
Aug Sep Oct Nov Dec Jan Feb Mar 

1987 i 

PNEUMONIA 
RESPIRATORY DISTRESS 

DEATH 

Apr May J u n  J u l  Aug Sep Oct  

1988 j 

Fig. 1 
Clinical and virological events  

Fig. 2 
Restriction endonuclease  analysis o f  t h e  
HSV-DNA cleaved with  BamYU (1), Xhol 
(2), £coRI (3) Lambda  D N A  digested by 

HinclXWIEcoK\ was used as  control  
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Viral DNA was extracted from infected Vero cells showing 90% of CPE, according to the Hirt 
procedure (Hirt, 1967). Purified DNA was digested with an excess of restriction enzymes BamHl. 
£coRI,  and  Xhol (Ingebiot,  Havana, Cuba)  and fur ther  subjected t o  0.8% agrose gel electropho­
resis. T h e  analysis was repeated at least twice for  each clinical isolate with different  D N A  prepara­
t ions.  

A 34-yea r -o ld  h o m o s e x u a l  m a l e  w i t h  d i a g n o s i s  o f  A I D S  ( s i n c e  A u g u s t  1987 
a c c o r d i n g  t o  t h e  s u r v e i l a n c e  c r i te r ia  o f  t h e  C e n t e r s  f o r  D i s e a s e  C o n t r o l  
M M W R ,  1987) d e v e l o p e d  a n  u l c e r a t e d  l e s ion  o f  t h e  p e n i s  in  A p r i l  1988. H S V  
w a s  r e c o v e r e d  f r o m  t h e  l e s i o n ;  o ra l  A C V  r e s u l t e d  in  a s l igh t  d e c r e a s e  in t h e  s ize 
o f  t h e  u l c e r  b u t  t h e  l e s ion  d i d  n o t  h e a l  c o m p l e t e l y .  W h e n  s o m e  w e e k s  la te r ,  still 
d u r i n g  ora l  A C V  t h e r a p y ,  t h e  u l c e r  i n c r e a s e d  in  s i z e  a n d  n e w  l e s i o n s  a p p e a r e d  
in  t h e  s a m e  a r e a ,  i n t r a v e n o u s  A C V  w a s  a p p l i e d .  T h r e e  w e e k s  o f  l a t t e r  t h e r a p y  
e x e r t e d  n o  e v i d e n t  c l in ical  e f f e c t  s o  t h a t  A C V  w a s  w i t h d r a w n .  F ina l ly ,  t h e  
p a t i e n t  d e v e l o p e d  p n e u m o n i a ,  r e s p i r a t o r y  d i s t r e s s  a n d  d i e d  i n  A u g u s t  1988. 
D i f f e r e n t  i n t e r f e r o n s  a p p l i e d  in  o t h e r  spec i f i c  p r o t o c o l s  h a d  n o  e f f e c t  o n  t h e  
e v o l u t i o n  o f  t h e  h e r p e t i c  l e s i o n .  

T h r e e  H S V  i so l a t e s  w e r e  o b t a i n e d  a t  d i f f e r e n t  i n t e r v a l s  (F ig .  1); all w e r e  clas­
s i f i e d  a s  H S V - 2  b y  m o n o c l o n a l  a n t i b o d i e s .  T h e  1D50 f o r  t h e  H S V - 2  r e f e r e n c e  
s t r a in  w a s  a b o u t  l / /g /ml  o f  A C V  a n d  f o r  t h e  t e s t e d  i so l a t e s  t h e  ID S 0  it w a s  m o r e  
t h a n  l ( V g / m l .  T h e  first i so l a t e  ( A l )  (Apr i l  1988) h a d  t h e  1D50 in  1 0 ^ g / m l  b u t  t h e  
t w o  o t h e r s  ( A 2 ,  A 3 )  e v e n  100 / / g / m l .  R e s t r i c t i o n  e n d o n u c l e a s e  ana ly s i s  o f  t h e  
viral  D N A  b y  BamWl, ZscoRI, a n d  Xhol f r o m  t h e  t h r e e  i so l a t e s  r e v e a l e d  i den ­
t ical  p a t t e r n s  (F ig .  2) .  

Las t  t w o  H S V - 2  i so l a t e s  ( A 2 ,  A 3 )  s h o w e d  h i g h e r  in vitro r e s i s t a n c e  t o  A C V  
t h a n  t h e  f i r s t  i so la t e  ( A l ) ;  in s p i t e  o f  t h i s  d i f f e r e n c e  r e s t r i c t i on  e n d o n u c l e a s e  
a n a l y s i s  o f  t h e  se r ia l  i so l a t e s  s h o w e d  a n  iden t i ca l  p a t t e r n .  T h i s  p h e n o m e n o n  
h a s  b e e n  f o u n d  b y  o t h e r s  w h o  s u g g e s t  t h a t  all t h e  gen i t a l  i so l a t e s  r e s u l t e d  f r o m  
a n  ini t ial  i n f e c t i o n  w i t h  a s i n g l e  s t r a i n ,  a n d  t h e  s e l e c t i o n  o f  r e s i s t a n t  v i ru s  
o c c u r r e d  u n d e r  t h e  s e l e c t i v e  p r e s s u r e  o f  acyc lov i r  t h e r a p y  ( C h a t i s ,  1989). T h e  
g e n o m i c  a l t e r a t i o n  c a u s i n g  r e s i s t a n c e  t o  A C V  is n o t  e x p r e s s e d  in  t h e  c leavage  
p a t t e r n  a s  o b s e r v e d  b y  o t h e r s  ( S c h i n a z i ,  1986). 

R e s i s t e n c e  t o  A C V  in vitro c a n  d e v e l o p  w i t h i n  a s i ng l e  p a s s a g e  o f  t h e  v i r u s  in 
t h e  p r e s e n c e  o f  t h e  d r u g ,  a n d  r e d u c t i o n  in  sens i t iv i ty  t o  A C V  c a n  b e  d e m o n -
s t a t e d  in  p a t i e n t s  w h o s e  s e q u e n c i a l  i so l a t e s  w e r e  a n a l y s e d  ( S v e n n e r h o l m ,  
1985). N o  c o r r e l a t i o n  h a s  b e e n  o b s e r v e d  b e t w e e n  t h e  h i g h  "in vitro"ID 5 0  a n d  
t h e  s u b s e q u e n t  c l inical  r e s p o n s e  t o  A C V  t h e r a p y  in  i m m u n o c o m p e t e n t  
p a t i e n t s  ( M c L a r e n ,  1983); n e v e r t h e l e s s ,  p r o g r e s s i v e  d i s e a s e  d u e  acyclovir- res i -
s t a n t  H S V  in  i m m u n o c o m p r o m i s e d  p a t i e n t  h a s  b e e n  o b s e r v e d  f r e q u e n t l y  
( E r l i c h ,  1989). A I D S  p a t i e n t  w i t h  d e r m a t o l o g i c a l  H S V  i n f e c t i o n  t h a t  d i d  n o t  
r e s p o n d  t o  A C V  s h o u l d  b e  e v a l u a t e d  p r o m p t l y  f o r  t h e  p r e s e n c e  o f  a r e s i s t an t  
v i r u s  a n d  a l t e r n a t i v e  e x p e r i m e n t a l  t h e r a p y  w i t h  o t h e r s  d r u g s  l ike  F o r s c a m e t  o r  
V i d a r a b i n  c a n  b e  r e c o m m e n d e d .  

Acknowledgements. W c  thank Ms. Rosa Palomera for  her  excellent technical assistance and  Dr. 
R. Fernández, dr. A. Fernandez, and Dr. M. G. Guzmiin for advice during preparation of the 
manuscript. 



SHORT COMMUNICATIONS 89 

i r t  R e f e r e n c e s  
II, 
o- Chatis, P. A., Miller, C. H., Schrager, L. E., and Crumpacker, C. S. (1989): Successful treatment 
-a- with Foscarnet of an acyclovir resistant mucocutaneous infection with herpes simplex virus in a 

patient with acquired immunodeficiency syndrome.  N. Engl. J. Med 320, 297 - 300. 
Erlich, K. S., Mills, J., Chatis, P., Mertz, G., Bush, D. F., Follansbe, S. E., Grant, R. M., and 

' Cumpacker, C. S. (1989): Acyclovir resistant herpes simplex virus infections in patient with the 
Ol acquired immunodeficiency virus.  N. Engl. J. Med. 352, 293 - 296. 
V Field, H. J., and Darby, G. (1980): Pathogenicity in mice of strains of herpes simplex virus which 
, q  are resistant to acyclovir in vitro and in vivo. Antimicrob. Agents Chemother 17, 209 - 216. 
ill Hirt, B. (1967): Selective extraction o f  polyoma DNA from infected mouse  cell cultures. J. mot. 
I'1 Biol. 26, 365 - 369. 

McLaren, C., Corey, L., Dekket, C., and Barry, D. W .  (1983): In vitro sensitivity to acyclovir in 
•y genital herpes simplex viruses f r o m  acyclovir-treated patients.  J. infech. Dis. 148, 868 - 880. 
i e  Revision of t he  C D C  surveillance cese definit ion fo r  acquired immunodef ic iency syndrome.  M .  
g M. W. R., 1987, Suppl.  36, 35 - 95. 

' Svennerholm, B., Vahlne,  A., Lowhagen,  G .  B., Widell,  A.,  and  Lycke, E. (1985): Sensitivity of 
c HSV strains isolated before  and af ter  t rea tment  with acyclovir. Scand. J. infect. Dis. (Suppl.)  47, 

149 - 154. 
5- Shinazi, R. F., Del Vene ,  V., Taylor Scott,  R., and  Dubley-Thorpe ,  J.  B. (1986): Characterization 
:e of acyclovir resistant and sensitive herpes  simplex viruses isolated f rom a patient with an  
>e acquired i m m u n e  deficiency.  J. Antim. Chemot. (suppl B) 18, 127 - 134. 

Schnipper, L. E., and Crumpacker ,  C .  S. (1980): Resistance o f  herpes  simplex virus t o  acyclogua-
nosine: role of viral thymidine  kinase and D N A  polymerase loci. Proc. natn. Acad. Sci. U. S. A. 

e 77, 2270 - 2273. 

/ 
e 
n 
n 
s 
e 
e 

i 

5 
i 

t 

1 

t 
t 


