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Abstract

Studies of immunologic profiles of depressed patients are suggestive of chronic viral infection and several investigators
have found specific viral protein in some depressed patients. Moreover, several psychotropic drugs have anti-viral activity
and can inhibit viral replication. In this preliminary report, we retrospectively examined the rate of reported flu-like episodes
before and during psychotropic drug treatment in 236 affectively ill patients: 177 receiving lithium prophylaxis and 59
receiving chronic antidepressant medication. We observed a small but significant reduction in the mean rate of reported
flu-like illness during lithium therapy (P <0.001), with a greater reduction in men vs. women (P <0.05). We also found a
modest reduction in reported flu-like illness during chronic treatment with antidepressants (P = 0.08). Although these
observations are preliminary in nature, they complement earlier reports that some psychotropic drugs may have anti-viral
activity. © 1998 Elsevier Science BV.
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1. Introduction

There is considerable evidence suggesting an
association between some psychiatric disorders and
viral infections (Gajdusek and Zigas, 1957; Torrey et
al., 1982; Jones et al., 1985; Amsterdam et al., 1985;
Crow, 1987). In addition, several psychotropic drugs
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appear to have anti-viral activity and can inhibit viral
replication (Chang, 1975; Wunderlich et al., 1980;
Bohn et al., 1983; Shaskan et al., 1985, Patou et al.,
1986; Ziaie and Kefalides, 1989; Ziaie et al., 1994).
For example, several in vitro studies have reported
inhibition of Herpes simplex virus (Skinner et al.,
1980; Buchan et al., 1988; Ziaic and Kefalides,
1989; Ziaie et al., 1994), while clinical studies have
shown a reduced rate of Herpes simplex virus
infections (Skinner, 1983; Amsterdam et al., 1990,
1991, 1996). In this regard, we observed a reduction
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in the rate of oral-labial Herpes type-I infections
(Amsterdam et al., 1990; Rybakowski and Amster-
dam, 1991) and a reduction in the mean number,
episode duration and symptom severity of genital
Herpes type-II infections in healthy, non-psychiatric
women (Amsterdam et al.,, 1991, 1996) during oral
lithium therapy.

In this preliminary report, we examined the possi-
bility that chronic psychotropic drug therapy may
reduce the reported yearly recurrence rate of flu-like
infections in patients taking chronic lithium or
antidepressant medication.

2. Methods
2.1. Subjects

We queried 236 affective disorder patients regard-
ing prior rates of yearly flu-like infections: 177
taking lithium carbonate and 59 taking antidepres-
sants (tricyclics, monoamine oxidase inhibitors or
fluoxetine) on a chronic basis. All subjects were
treated in a naturalistic fashion at the affective
disorders outpatient clinics of the Hospital of the
University of Pennsylvania and Medical Academies
of Poznan, Poland. All fulfilled Research Diagnostic
Criteria (Spitzer et al., 1978) for past or present
primary, endogenous, unipolar or bipolar affective
disorder (Table 1). None of the patients was psychot-
ic or demented, and all had received psychotropic
medication for at least one year.

Given the naturalistic treatment setting, evalua-
tions were performed while some patients were in

Table 1
Descriptive features of patients
Lithium Other
(n=177) antidepressants
(n=159)
Gender
Men 68 (38%) 20 (34%)
Women 109 (62%) 39 (66%)
Age (mean = S.D) 4613 4613
Treatment duration (mos) 101 =67 58+52
Average dose (mg/day) 11602291 -
(mean = S.D.)
Average lithium level 0.83+0.12 -
(mmol/1)

the midst of an affective episode and others in
remission. Several lithium subjects were also receiv-
ing concomitant, short-term antidepressant medica-
tion for a depressive episode, and some patients in
both groups took concomitant sedative medication
for insomnia. All of the subjects were in good
physical health, and none had a history of significant
hepato-renal, endocrinologic, hematologic or im-
munologic disease.

After providing informed consent, each subject
was queried using a structured interview to retros-
pectively assess the presence or absence of several
infectious diseases including flu-like illness. Patients
were asked to provide their best estimate of the
yearly average number of flu-like infections ex-
perienced prior to receiving their current psycho-
tropic drug treatment.

They were then queried regarding the average
number of flu-like infections in the preceding 2
years. Flu-like illness was defined as an upper
respiratory infection with symptoms such as fever,
malaise, body aches and rhinorrhes, lasting for 3 or
more consecutive days. Responses were recorded on
a standardized report form for pooled data analyses.

2.2. Statistical procedures

Flu-like infections before and during treatment
were analyzed by calculating the mean within subject
change in infection rates in the lithium and antide-
pressant groups, as well as analyzing the proportion
of subjects with <1 episode per year and with any
reduction in the number of occurrences per year. Chi
square analysis was used to test for differences in the
proportions, and r test statistics were used to examine
the significance of group differences in the mean
change in yearly flu-like infection rates. Additional-
ly, analysis of covariance (ANCOVA) for the mean
during treatment was conducted with the pretreat-
ment mean serving as the covariate factor. Analyses
were repeated using nonparametric Wilcoxon sign
rank tests for within-group effects over time and the
Wilcoxon rank sum test for between-group differ-
ences.

We constructed a model comparing lithium vs.
antidepressant group differences adjusted for the
variables age, gender and duration of treatment. The
test was constructed using a logistic regression
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model with any reduction in flu-like infections as the
dependent variable. This analysis was repeated for
the mean change in flu-like infection rates using
multiple linear regression. All tests were performed
using the SAS statistical package, with significance
levels estimated using two-tailed statistics and a
significance level set at 0.05.

3. Results

The mean number of yearly flu-like episodes
decreased significantly during lithium treatment (P <
0.001), while a more modest reduction was seen
during chronic antidepressant therapy (P <0.10)
(Table 2). However, the change in mean infection
rates between treatment groups was not statistically
significant (P =ns). An ANCOVA of the mean
number of infections during treatment-adjusting for
the pretreatment mean value-confirmed this result
(F =141, df =2,228, P =0.24).

50 of 234 subjects (21%) reported having <1
pretreatment flu-like episodes per year: 43 of 176
(24%) on lithium and 7 of 58 (12%) on antidepres-
sants (X2 =3.97; P<0.05). During treatment, the

proportions increased to 42% and 19% respectively
(X* = 10.1; P <0.001) (Table 2).

Overall, 32% of patients reported a reduction in
flu-like episodes during treatment, while 62% had no
change and 5% an increase. Of 173 lithium patients,
59 (34%) reported a reduction while 106 (61%) and
8 (5%) had no change or an increase, respectively.
Similarly, 16 of 58 (28%) patients on antidepressants
had a reduced infection rate, while 38 (65%) and 4
(7%) had no change or an increase, respectively
(X* = 0.84; P =ns).

Finally, age, gender and duration of treatment
were not associated with a change in infection rates.
However, a logistic regression analysis showed that
(after controlling for the aforementioned variables)
men (43%) were more likely to have a reduction in
infection rate than women (28%) (P < 0.05).

4. Discussion

Although preliminary in nature and based upon
retrospective reports, our observation of a reduced
infections rate during chronic psychotropic drug
treatment complements earlier in vitro reports of
anti-viral activity with psychotropic drugs. In this

Table 2
Mean frequency and proportion of flu-like episodes per year
Pretreatment During Difference t-test Wilcoxon
treatment P value P value

Mean *§.D.
Lithium 148*1.13 1.14x1.20 0.34+0.92 0.001 0.001
Other 2.15*2.19 1.76=1.86 0.39+1.69 0.08 0.02
1-test
t 2.21 2.36 0.24
df 67.5 754 68.7
P value 0.03 0.004 0.81
Wilcoxon
P value 0.02 0.004 0.47
Proportion with < I flu-like episode/yr
Lithium 24% 42%
Other 12% 19%

x° 3.97 10.11

P value 0.05 0.001
Proportion with a reduction in episodes
Lithium 34%
Other 28%

Xz 0.84

P value 0.36
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regard, anti-viral activity has been demonstrated with
sulpiride (Patou et al., 1986), trifluoperazine (Patou
et al, 1986), chlorpromazine (Chang, 1975;
Krizanova et al., 1982; Bohn et al., 1983; Patou et
al., 1986), haloperidol (Wunderlich et al., 1980) and
lithium (Skinner et al., 1980; Hartley, 1983; Buchan
et al., 1988). There is also evidence from case
reports (Lieb, 1979, 1981; Gilis, 1983) and clinical
studies of anti-viral activity with lithium carbonate
and several antidepressants. For example, Skinner
(1983) reported a reduction in symptom severity and
viral excretion in 73 healthy women with genital
Herpes infections treated with lithium succinate
ointment (vs. placebo). More recently, we reported a
reduction in the recurrence rate of oral-labial Herpes
infections during chronic treatment with lithium and
antidepressants in affective disorder patients (Am-
sterdam et al., 1990; Rybakowski and Amsterdam,
1991). In subsequent prospective, double-blind,
placebo-controlled trials we observed a reduction in
the recurrence rate and severity of recurrent genital
Herpes infections during oral lithium treatment in
healthy, non-psychiatric women (Amsterdam et al.,
1991, 1996).

Several mechanisms have been proposed to ex-
plain the antiviral action of psychotropic drugs.
These include replacing magnesium ion with lithium
as an enzyme cofactor in viral protein synthesis
(Bach and Specter, 1988), inhibition of viral DNA
polymerase (Skinner et al., 1980), altered lympho-
cyte and macrophage function (Friedenberg and
Marx, 1980), reduced T-suppressor lymphocyte ac-
tivity (Shenkman et al., 1978; Lieb, 1981), altered
prostaglandin E, and free fatty acid synthesis (Hor-
robin, 1985; Horrobin et al., 1988) and altered host
cell membrane dynamics reducing viral penetration
of the cell (Bohn et al, 1983; Gosztonyi and
Ludwig, 1984; Shaskan et al., 1985). More recently,
Ziaie and Kefalides (1989) found that lithium ion
had a cyto-protective action and restored host-cell
protein synthesis while reducing viral protein syn-
thesis in Herpes-infected cells. Subsequently, these
investigators reported that lithium also inhibited
Herpes virus replication in a dose-dependent fashion
with mRNA for host-cell protein maintained while
mRNAs for viral protein and DNA polymerase was
almost absent (Ziaie et al., 1994).

Several caveats should be considered in the inter-

pretation of the present data. For example, there are
obvious limitations to the use of retrospective,
patient-reported data, and its validity might well be
questioned. In this regard, the patients were in
treatment for an average of 5-8 years and were
asked to report the presence of flu-like illness which
occurred years earlier. Moreover, factors such as
recall bias, whereby patients may misremember or
misdate the occurrence of flu-like illness might
account for the present findings. Similarly, some
patients might confuse the symptoms of prior flu-like
illness with those of recurrent affective illness during
which they experienced symptoms of fatigue,
malaise and muscle aches. Clearly, a prospective
study documenting the frequency of flu-like infec-
tions would have been much more desirable.

Clinical factors other than a direct anti-viral action
of psychotropic drugs could also account for our
observation. For example, a reduction in stress-in-
duced viral reactivation (Landmann et al.,, 1984;
Glaser et al., 1985; Schleifer et al., 1985) or mood
stabilization with psychotropic drugs might enhance
immunologic status and diminish the number of viral
infections (Fernandez and Fox, 1980; Sengar et al.,
1982; Kiecolt-Glaser et al., 1985). Obviously, direct
measurement of immune-competence in our subjects
would have been desirable, and should be pursued in
future prospective studies. Finally, we did not assess
the rate of flu-like episodes in a non-psychiatric
control group. The inclusion of such a group might
have altered the interpretation of the present results.

In conclusion, in this preliminary report we ob-
served a small but significant reduction in the mean
rate of flu-like episodes during lithium treatment
(P <0.001), and a more modest reduction during
chronic treatment with antidepressants (P <<0.10).
This reduction was the greatest in men taking lithium
(P <.05). These preliminary observations support
the possibility that some psychotropic drugs have
anti-viral activity.
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