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Summary 
In a double-blind, randomised, placebo-controlled trial of intravenous acyclovir 
(ACV) in normal adults with chickenpox, the drug was shown to have a significant 
effect on the duration of vesicles, on virus counts after one day's treatment and in 
lowering the body temperature on the third, fourth and sixth days of treatment. There 
were no significant effects on the duration of symptoms or on the evolution of the rash. 
No adverse effects of acyclovir were seen. 

Introduction 

Varicella or chickenpox is an acute and highly communicable disease which 
primari ly affects children. In  most  normal  children, the disease is mild and is 
characterised by low grade fever and a moderate rash. The  disease is more 
severe in adults who have not  acquired varicella in childhood. T h e  complications 
include pneumonia  and there are some central nervous system manifestations, 
including cerebellar ataxia, aseptic meningitis  and encephalitis. In  immuno-  
compromised patients, particularly children, the disease can be very severe or 
fatal. In  view of the high communicabil i ty  of the disease, varicella-zoster virus 
poses a serious problem, especially in hospital, where a populat ion at serious 
risk may be present. 1 

Acyclovir (9-(2-hydroxyethoxymethyl)guanine)  is a new antiviral agent 
which is active against varicella-zoster in vitro.2 Although there have been many 
anecdotal reports of  its efficacy in immunocompromised  patients with 
chickenpox, there were no controlled data in either these or in normal  patients. 

This  paper describes the first controlled s tudy of intravenous acyclovir 
versus placebo in adults with chickenpox. 

Patients and methods 
(a) Study population 

Adult  patients presenting with chickenpox and admit ted to the Infectious 
Disease Hospital  in Kuwai t  were invited to participate in the trials. In formed  
consent was obtained from all patients. 

Patients were excluded f rom the trial if they had presented with skin lesions 
of more than 7 2 hours durat ion,  if they were under  18 years of age, if they had 
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evidence of systemic organ infection, renal insufficiency or if they had received 
varicella immunoglobulin. 

The  study population was largely composed of patients who were of Indian 
origin and who had recently arrived in Kuwait and had acquired varicella, or 
Beduions who had settled in the city and had acquired varicella from children 
attending school. 

(b) Patient management  

All patients were admitted for at least six days. Patients were seen daily for 
six days and thereafter on days IO and 14. Individually wrapped and coded 
vials of acyclovir (IO mg/kg) or placebo (mannitol) were administered as an 
intravenous infusion over one hour at eight hourly intervals for five days. The 
criteria for withdrawal from the study were: (I) if patients experienced a severe 
adverse reaction; (2) if there was any serious deviation from the protocol. 

The patient's clinical status was assessed, using a standardised protocol 
which had to be completed thoroughly. The patients were seen through the 
study by two physicians who were in charge of the male ward and another two 
in charge of the female ward. The whole study was controlled by one full-time 
project co-ordinator over the whole period of the study who had the specific 
task of making sure that the protocol was strictly adhered to, both at hospital 
and laboratory levels. 

(c) Laboratory studies 

Before treatment, blood was taken for full and differential blood count and 
haemoglobin measurement. Blood urea, creatinine, liver function tests, alkaline 
phosphatase and lactic dehydrogenase were also estimated, together with 
urinary protein and sugar. The clinical chemistry studies were conducted using 
the SMAC-2o system (Technicon) and the haematological studies were 
conducted using a Coulter counter [Model S-plus (Coulter Electronics Ltd)]. 
These studies were repeated on days two, four, six and 14. 

Sera for viral studies were taken on the first day of illness and on day 14 and 
examined by complement fixation (CF) 3 for serological conversion (4-fold or 
greater rises in antibody titre) to varicella-zoster virus. Vesicular fluids from 
five vesicles were taken daily if vesicles were present, and examined by electron 
microscopy (EM) for herpes-like virus particles. Virus counts were qualitatively 
estimated by counting the numbers of virus particles on a random group of 
meshes on each grid. 

(d) Analysis of  results 

Both treatment groups were initially compared, using X 2 as a test of significance, 
for sex and severity of rash; other variables (age, weight, duration ofprodrome 
and duration of rash prior to treatment) were also compared (Table I). The 
variables analysed for assessment of efficacy of treatment were the duration of 
new lesions, the time to disappearance of macules/papules and vesicles, the 
time to crusting, the duration of pain and of itch, temperature and virus counts. 
Virus counts were analysed on each day by the Mann-Whitney U-test. 
Temperatures were analysed on days one to five by the Mann-Whitney U-test, 
giving all values up to 37 °C (normal) equal ranking. On days six to 14, the 
proportion of temperatures over 37 °C were compared by Fisher's exact test. 
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Table I The initial assessment of patients 
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Treatment 

Placebo Acyclovir 

Sex  
Males 25 24 
Females 9 Io 

Age (years) 
Mean 27'0 27"2 
S.E.  I ' I 8  0"8 5 

Weight (kg) 
Mean 56"o 56"6 
S.E. 1.59 I'78 

Duration of prodromal symptoms (hours) 
Mean 35"6 53"6 
S.E. 5"I3 6'27 

Duration of rash (hours) 
Mean 45 "9 52"9 
S.E. 3'42 3" 17 

Severity of rash (scored as I, 2 or 3) 
I 19 20 
2 IO 8 

3 o 4 

S.E. = Standard Error. 

T h e  remaining parameters were analysed, using a ranking test. 4 Analyses of  
rash progression and virus counts were performed for all patients and for those 
with up to 48 hours prodrome only. 

For  analysis of  pain and itch, only those patients with symptoms were 
included. Due  to the imbalance between groups in the durat ion of prodromal  
symptoms,  fur ther  analyses were performed using this as a factor 
(prodrome < two days or > two days): this had no effect upon the analyses. 

T rea tmen t  differences were tested at the five per cent level of significance, 
using a one-tailed test. 

R e s u l t s  

P a t i e n t  c h a r a c t e r i s t i c s  

Thi r ty - four  patients received acyclovir and 34 received placebo. Th i r ty  seven 
of the 68 patients (54"5 per cent) seroconverted f rom an antibody titre of < 8 
and 26 of 68 (38"3 per cent) patients showed four-fold rises in ant ibody titre 
to varicella zoster virus between the acute (day o) and convalescent (day 14) 
phases. 

In  one patient,  significant rises in ant ibody could not  be detected and in four 
patients (two from each group)convalescent  sera were not  available. 

T h e  only significant differences between the two groups was in the durat ion 
of the prodromal  symptoms which were longer in the acyclovir treated group 
(P = 0"03). 
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Fig. I. The loss of vesicles in all patients. 
I :  acyclovir; A :  placebo. 
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Fig. 2. The duration of new lesions in all patients. 
m: acyclovir; &: placebo. 
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Fig. 3. Loss of macules and papules in all patients. 
I :  acyclovir; &:  placebo. 
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Fig. 4. The time to first crust in all patients. 
I :  acyclovir; &: placebo. 

Progres s ion  o f  rash 

The duration of the vesicles was significantly reduced by acyclovir (median five 
days) compared with placebo (median eight days) (P = o'o35). Differences in 
the medians for days to last new lesion, duration of macules and papules and 
days to full crust formation in the treated and control group did not differ 

significantly although the treated group showed a shorter period for full 
crusting (median six days) compared with the placebo (median io days). 
Figures 1-5 and Table II show the progression of the rash in both treated and 
control groups. 

Virus counts  

Virus counts on the second day (day I )  of treatment were significantly lower 
(P = o'o3) in the group treated with acyclovir (Table III). 
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Fig. 5. The  time to total crust in all patients. • : acyclovir; • : placebo. 

T a b l e  I I  The progression of skin lesions 

Median (group size) 
One-tailed 

Placebo Acyclovir probability 

All patients 
Days to last new lesion 
First day without macules and papules 
First day without vesicles 
Days to full crusting 

Rash < 2 days 
Days to last new lesion 
First day without rnacules and papules 
First day without vesicles 
Days to full crusting 

I'O (34) I'O (34) O"551 
3"0 (34) 3"5 (34) O'7II 
8'0 (34) 5"0 (34) 0"035 

I0"O (34) 6-0 (34) o' 121 

2.0 (24) I'O (20) 0-482 
3"0 (24) 4'0 (20) 0"986 
5'5 (24) 5"0 (20) 0"373 
8"0 (24) IO'O (20) O'56I 

T a b l e  I l l  Electron microscopic assessment of virus particles in lesions 

Median count 
One-tailed 

Day Placebo Acyclovir probability 

All patients 
o Ioo 80 ( > o' I o) 
I 60 30 0"030 
2 20 IO 0.306 
3 o o 0"I59 

Rash < 2 days 
o 90 I IO 0"204 

I 50 37 0"444 
2 14 20 O' I94 

3 o o 0.479 
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Table IV The duration of symptoms 

Median (group size) 

Placebo Acyclovir 
One-tailed 
probability 

All patients 
Duration of pain 2"0 (I2) I'5 (14) 
Duration of itch 4"0 (28) 3"0 (28) 

0.285 
0.068 
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Fig. 6. The duration of pain in all patients. 
• : acyclovir; • : placebo. 
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Fig. 7. The duration of itch in all patients. 
i :  acyclovir; &: placebo. 

Table V Effect of acyclovir on pyrexia 

Median (% over 37 °C) 
One-tailed 

Day Placebo Acyclovir probability 

I 38"7 (91%) 38"5 (82 %) 0'243 
2 38"I (74%) 37"6 (68%) 0'153 
3 37'5 (61%) 37"I (50%) 0"039 
4 37"o (44%) 37"o (24%) 0"o36 
5 37'0 (27%) 36"9 (18%) o'159 
6 37"o (I8%) 36"9 (o%) o'o12 

IO 37'0 (6%) 37"0 (0%) 0.254 
14 37"0 (6%) 36.9 (0%) 0-246 

D u r a t i o n  o f  s y m p t o m s  

No significant differences were found in the dura t ion of  symptoms (pain and 
itch) between the acyclovir t reated and the placebo groups (Table  IV), 
a l though the median for itch was three days in the acyclovir t reated group 
compared  with four  days in the placebo group.  Figures 6 and 7 indicate the 
dura t ion o f  symptoms in bo th  groups.  
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Effect  o f  a c y c l o v i r  on  t e m p e r a t u r e  

The moderate fever associated with chickenpox abated more rapidly in those 
treated with acyclovir and in this group all were apyrexial by day six (Table V). 
On days three, four and six, the differences between the two groups were 
statistically significant. 

D i s c u s s i o n  

This study represents the first double-blind-controlled trial of treatment of 
adult chickenpox with acyclovir and should provide preliminary data on the 
efficacy of this drug on which future regimens of treatment could be based. 
It has been generally accepted that the characteristic lesion in chickenpox is 
the vesicle and that a clinical diagnosis of chickenpox without vesicles is usually 
incorrect.1 We found that acyclovir significantly reduced the duration of these 
vesicles. 

The  drug also significantly reduced the number of virus particles in the 
vesicles following one day of treatment. The  differences on day two were not 
significant but  this may have been due to the limitation of electron microscopy 
in differentiating viable from non-viable virus particles. Acyclovir also showed 
a significant effect in lowering the temperature in the treated group. This drug 
did not, however, demonstrate similar effects on the other parameters of rash 
progression (duration of new lesion formation or duration of symptoms such 
as pain or itch); these parameters, especially pain, are only subjective at best. 
It is possible that some patients were entered into the study when virus 
replication had ceased and the rapidity with which new lesions stopped in the 
placebo group supports this view. It would therefore be desirable that further 
studies be conducted in which patients are entered as soon as possible and not 
later than 24-48 hours after onset of rash in order to resolve this point, 
especially since acyclovir has now clearly been shown to have a demonstrable 
effect on the rate of healing and pain duration in patients with acute zoster)  

Acyclovir did not produce any detectable or significant adverse effect on our 
patients and no patient was withdrawn from the study as a result of treatment. 
We noted that chickenpox in our control group did not produce any particularly 
severe symptoms nor any recognisable complications during.the I4-day period 
of observation. 

(We are grateful to Drs Jelisaveta Markovic, Saroj Grover and Nibal Kaddah for their 
assistance in the conduct of clinical trials. We are also grateful to Dr Sanjeda Mughal 
for assistance with the electron microscope studies and to the WeUcome Research 
Laboratories for advice and material. 

We are indebted to Miss Salma Soufi, Project Co-ordinator at the Department of 
Microbiology, Faculty of Medicine, University of Kuwait for her assistance in this 
project.) 
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