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Failure to Alleviate Symptoms of Schizophrenia 
with the Novel Use of an Antiviral Agent, 
Acyclovir (Zovirax) 
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Susan Simmons-Alling, Joel Hamovit, and C. Wesley Dingman 

Introduction 

Several studies in the literature suggest that some 
psychotic illnesses may be virally induced (DeLisi 
and Crow 1986). As early as the 192Os, leading 
professors of psychiatry were recognizing as- 
sociations of specific influenza and other viral 
epidemics with increased incidences of schizo- 
phrenia and other psychoses (Menninger 1928; 
Goodall 1932). The seasonality of birth, uneven 
geographical distribution, and some unex- 
plained anomalies from genetic studies have led 
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present investigators to continue to hypothesize 
a viral etiology to schizophrenia (Torrey 1980; 
Crow 1983). Although no specific virus has been 
implicated, some studies have focused on evi- 
dence of an association of herpes class viruses 
with schizophrenia (Gotlieb-Stematsky et al. 
1981; Libikova 1983; Torrey et al. 1983). These 
include the herpes simplex virus, cytomegalo- 
virus, and Epstein-Barr virus (EBV). This group 
of DNA viruses is of particular interest, as they 
are known to have a predilection for the central 
nervous system, can be incorporated into cel- 
lular DNA becoming dormant for years, and are 
known to reactivate during periods of stress. 
EBV, in particular, remains in lymphocytes and 
can produce a chronic malaise, recently rec- 
ognized as a “chronic mononucleosis syn- 
drome” (Straus et al. 1985; Hendler 1986). The 
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psychoses often have a longitudinal course of 
recurrent exacerbations and improvement of 
symptoms reminiscent of the course of these 
viral infections. 

It is of interest that documented cases of herpes 
encephalitis and infectious mononucleosis may 
initially present with symptoms indistinguisha- 
ble from schizophrenia (Weinstein et al. 1955; 
Bleich et al. 1982). Some cases of mononucle- 
osis may more commonly be followed by psy- 
chiatric symptoms that include depression and 
sometimes personality changes for months after 
the initial infection (Cadie et al. 1976; Hendler 
and Leahy 1978). Conversely, antipsychotic 
agents, such as haloperidol and reserpine, have 
been found to have antiviral effects in animals 
(Wunderlich et al. 1980; Wunderlich and Zotter 
1982), and chlorpromazine was reported to have 
a suppressing effect on the reoccurrence of herpes 
simplex infections in humans (Chang 1975). 

Although no herpes class viruses have been 
isolated from postmortem brain or cerebrospinal 
fluid (CSF) from schizophrenic patients (re- 
viewed in DeLisi and Crow 1986), some studies 
have reported elevated serum or CSF antibodies 
to herpes viral antigens in schizophrenia (Got- 
liebstematsky et al. 1981; Torrey et al. 1982; 
Libikova 1983), although other studies do not 
report these findings (King et al. 1985). Despite 
numerous international reports, no specific viral 
antibody patterns have been consistently found. 

In a recent study (DeLisi et al. 1986), we 
examined serum antibody titers to three herpes 
class viruses. Although herpes simplex and cy- 
tomegalovirus antibody titers were not increased 
above control titers, Epstein-Barr antibody titers 
were significantly elevated in approximately one- 
third of patients studied. Although our finding 
was suggestive of institutional exposure and en- 
vironmental factors unrelated to the etiology of 
schizophrenia, we hypothesized that some of the 
patients with elevated EBV antibody titers may 
have a persistent chronic viral infection that may 
be contributing to the continual presence of their 
psychotic symptoms. 

In order to test this hypothesis, schizophrenic 
patients with elevated Epstein-Barr antibody ti- 

ters from the above study were administered a 
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trial of the specific anti-herpes virus agent acy- 
clovir. This drug, newly available commercially 
as Zovirax (Burroughs Wellcome Co., Research 
Triangle Park, NC), is indicated primarily for 
the treatment of herpes simplex infections. 
However, in higher doses, it appears to have 
clinical efficacy in the treatment of EBV mono- 
nucleosis (Anderson et al. 1985; J. Jones, Uni- 
versity of Arizona, unpublished data). Its mech- 
anism of action appears to be through the 
inhibition of viral DNA synthesis, inhibiting viral 
DNA polymerase, and competing with deoxy- 
guanosine triphosphate (dGTP) in the polymer- 
ization reaction (Elion 1983). 

Methods 

Eight patients, four from a National Institute of 
Mental Health (NIMH) outpatient clinic for the 
treatment of schizophrenia and four from Chest- 
nut Lodge, who satisfied Research Diagnostic 
Criteria (RDC) (Spitzer et al. 1977) for chronic 
schizophrenia or schizoaffective disorder, con- 
sented to participate in the following treatment 
trial. All patients were subjects in the previously 
published study (DeLisi et al. 1986) and had 
elevated serum antibody titers to EBV virus on 
three separate occasions. Titers were considered 
to be elevated if the anti-EBV-capsid antigen 
was 2 1 : 640 and/or the anti-early antigen titer 
was 31 : 40. Two of the patients had elevated 
antibody titers to herpes simplex I or II. All 
patients exhibited symptoms that were specifi- 
cally rateable by the Brief Psychiatric Rating 
Scale (BPRS) (Overall and Gorham 1963). Seven 
of the eight patients were additionally main- 
tained on a stable dose of neuroleptic for at least 
1 month prior to and throughout the protocol. 
The patients consisted of six men and twowomen, 
with an age range of 2741 years. All had been 
ill for over 5 years. Three had a clinical history 
of previously documented mononucleosis. Only 
one patient complained of frequent enlarged cer- 
vical lymph nodes and pharyngitis. 

Each patient received 4000 mg/24 hr of ac- 
tive oral acyclovir capsules in 4 divided doses 
for 6 weeks, preceded by 2 weeks of placebo 
capsules and 2 weeks of a lower dose of acy- 
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Table 1. Mean BPRS Ratings ( 2 SD) for 8 Chronic Schizophrenic Patients 

Total score 

Psychosis 

Paranoia 

Negative symptoms 

Depression 

Placebo I 

49.4 (7.7) 

8.6 (3.2) 

4.3 (1.4) 

7.1 (3.4) 

3.4 (1.3) 

Acyclovir Acyclovir 
( 1000 mg/24 hr) (4000 mg/24 hr) 

47.3 (6.6) 45.1 (7.5) 
8.0 (2.9) 7.4 (3.0) 
3.8 (1.9) 3.6 (1.0) 
7.3 (3.2) 6.5 (3.0) 
3.2 (1.5) 3.3 (1.0) 

Placebo II 

46.3 (4.5) 
7.1 (2.6) 

3.6 (1.4) 

6.9 (3.8) 
3.4 (1.0) 

No significant differences were found 

clovir (1000 mg/24 hr). Four to 6 weeks of 
placebo followed the withdrawal of active drug. 
All patients had clinical symptoms rated twice 
weekly, using the Brief Psychiatric Rating Scale. 
Clinical raters were blind to the medication sta- 
tus of the patient. Ratings began on a twice 
weekly basis at various time periods prior to the 
onset of the pharmacological protocol and con- 
tinued for 2-3 weeks after the termination of 
the trial. 

The data were analyzed using a repeated 
measures Analysis of Variance for the total pa- 
tient group and Analyses of Variance performed 
for each patient separately. All 24 items on the 
BPRS, total scores, and symptom clusters for 
psychosis (hallucinatory statements and behav- 
ior, grandiosity, conceptual disorganization, un- 
usual thought content), paranoia (hostility and 
suspiciousness), negative symptoms (emotional 
withdrawal and blunted affect), and depression 
(guilt feelings and depressive mood) were ex- 
amined separately. Additional questions de- 
signed to detect physical symptoms of general 

malaise (e.g., headache, swollen glands, fa- 
tigue) were also asked during each rating session 
and were analyzed separately. Ratings during 
the total first placebo period, the last 2 weeks 
of the peak active dose of acyclovir, and the 
last 2 weeks of the second placebo period were 
used in all analyses. 

Results 

No significant total patient clinical differences 
(in total BPRS, symptom clusters, or physical 
symptoms) were observed between active and 
placebo periods (see Table 1). Three patients 
were found to have significant differences in 
total BPRS scores among the three treatment 
periods. Two of these improved when high ac- 
tive dose was compared with the first placebo 
period (Table 2). However, these patients’ rat- 
ings remained low during the second placebo 
period and for a period of 2 months subsequent 
to withdrawal of active drug. 

Table 2. Total BPRS Ratings ( 2 SD) for Each of 8 Patients during Placebo and 
Active Trials of Acyclovir 

Acyclovir Acyclovir 

Patient Placebo 1 (1000 mg/24 hr) (4000 mg124 hr) Placebo II df k P 

I 54.9 (6.6) 50.5 (10.8) 45.0 (8.5) 49.4 (5.3) 2.15 3.2 0.07 
2 43.1 (6.3) 40.0 (7.4) 41.5 (9.7) 46.7 (11.0) 2.21 0.7 NS 
3 49.6 (5.0) 43.4 (1.7) 38.2 (3.4) 39.1 (2.9) 2.18 18.8 0.0001 
4 35.6 (1.3) 37.5 (3.5) 39.2 (2.9) 42.0 (2.8) 2.10 5.9 0.02 
5 54.0 (3.3) 56.5 (9.2) 61.0 (15.9) 53.0 (7.1) 2.9 0.6 NS 
6 52.4 (4.0) 53.5 (7.8) 47.6 (3.8) 47.3 (3.6) 2,16 3.2 0.07 
7 45.8 (6.6) 47.5 (0.7) 40.0 (7.4) 43.8 (10.7) 2.19 0.7 NS 
8 59.8 (3.4) 49.5 (3.5) 48.2 (3.6) 49.2 (3.3) 2.13 11.7 0.0002 

- 
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Discussion 
This study was a novel attempt at examining 
one aspect of the viral hypothesis of schizo- 
phrenia-that herpes class viruses play a role in 
the continual manifestation of active psychotic 
symptoms. Schizop~nic patients most likely 
to be candidates for this etiological group were 
selected for participation. The focus on patients 
with elevated serum EBV antibody titers was 
based on a previous finding in a survey of herpes 
class antibody titers among schizophrenic pa- 
tients (DeLisi et al. 1986). 

Acyclovir is a pharmacological agent pres- 
ently available commercially as Zovirax for the 
treatment of herpes simplex infections (Bur- 
roughs Wellcome Co.) and is in use experi- 
mentally for both acute and chronic cases of 
EBV-related mononucleosis. The dose of acy- 
clovir employed in the present study is similar 
to that shown to have clinical efficacy in mono- 
nucleosis (J. Jones, University of Arizona, un- 
published data). No other trials of acyclovir or 
similar agents have been reported in psychiatric 
patients, although one other antiviral agent, 
amantadine, has been used as an adjunct to neu- 
roleptics with some limited success in treatment- 
resistant schizophrenics (Opler et al. 1985). 
Amantadine, however, appears to have dopa- 
mine agonist properties (Allen and ~emenbaum 
1979) and has increased psychosis in some cases 
(Hausner 1980). 

The failure of acyclovir to alleviate any psy- 
chotic symptoms in our study could be subject 
to several explanations. The most probable con- 
clusion is that herpes class viruses (p~icul~ly 
EBV) are unrelated to the continual activation 
of psychotic symptoms, even in those at risk 
(with evidence of viral exposure and elevated 
antibody titers). This does not exclude the pos- 
sibility, however, that herpes class viruses may, 
at the onset, play a major role in the develop- 
ment of the illness. Damage to crucial brain 
areas by the virus could have occurred initially, 
with the resulting chronic psychosis due to sec- 
ondary CNS alterations, rather than the presence 
of continuaBy active virus. 

Alternatively, it is also possible that acyclo- 

vir may not be the agent of choice for this man- 
ifestation of EBV virus, or that the patients se- 
lected did not have the specific type of herpes 
virus infection that may be more cleatly impli- 
cated in some psychoses (herpes simplex or cy- 
tomeg~ov~s) . 

Nevertheless, the results of the present pre- 
liminary clinical trial do not provide an impetus 
for further use of acyclovir, or other antiherpes 
class viral agents, in a select group of chronic 
schizophrenic patients. 
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