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Clozapine Is Associated With Higher COVID-19 Infection Rate in
Veterans With Schizophrenia or Schizoaffective Disorder
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C lozapine, the only antipsychotic medication approved
for treatment-resistant schizophrenia,' was recently
reported to be associated with increased risk of COVID-
19 infection in patients with schizophrenia spectrum
disorders.? Additionally, a history of military service has
been associated with increased risk of testing positive for
COVID-19.% However, clozapine-related risk of COVID-19
infection in Veterans with schizophrenia or schizoaffective
disorder has not been evaluated. The current study attempts
to fill this knowledge gap.

Methods

This is a cross-sectional analysis of electronic health
record (EHR) data of Veterans with a diagnosis of
schizophrenia or schizoaffective disorder who received
treatment at any United States Veterans Affairs Medical
Center (VAMC) between January 1, 2020-January 1, 2021.
Schizophrenia and schizoaffective disorder were combined,
given the identical nature of the disorders to one another
on key cognitive, social cognitive, and neural measures.*
Approval for the study was granted by the Institutional
Review Board of Baylor College of Medicine and the
Michael E. DeBakey VAMC Research and Development
Committee.

Data were collected from the Corporate Data Warehouse
(CDW) and the Veterans Affairs Informatics and Computing
Infrastructure (VINCI).> CDW incorporates data from
multiple data sets (including EHR) throughout the Veterans
Health Administration into 1 standard database structure
to facilitate reporting and data analysis. VINCI is a partner
with the CDW and hosts all data available through CDW
as well as other unique data. However, if a Veteran receives
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care at a non-VA health care facility, then the data for that
encounter (including data on clozapine or COVID-19 test
results) will not automatically be captured by CDW/VINCI.

The International Classification of Diseases, Ninth and
Tenth Revisions codes (ICD-9 and ICD-10) were used to
identify Veterans with schizophrenia or schizoaffective
disorder. COVID-19 test results are documented in the
EHR as “positive” or “negative” Although Veterans with
psychiatric disorders have an option to request COVID-
19 testing at no cost, they are not routinely tested if they
do not report exposures or symptoms and if not admitted
or undergoing diagnostic or therapeutic procedures (eg,
electroconvulsive therapy).

The sample was divided into 2 groups: (1) Veterans
treated with clozapine between January 1, 2020, and January
1, 2021 (clozapine group), and (2) Veterans with no record
of clozapine treatment but treated with other antipsychotics
(non-clozapine group). The clozapine group started taking
the medication prior to January 1, 2020. The odds of
testing positive for COVID-19 were compared between the
clozapine and non-clozapine groups using logistic regression
and adjusted analysis controlled for age, race, sex, marital
status, body mass index, and Charlson-Deyo score® (an
indicator of long-term mortality). Statistical analyses were
performed with IBM SPSS, Version 27 (IBM Corp, Armonk,
New York).

Results

101,032 Veterans (4,313 treated with clozapine, 96,719
treated with other antipsychotics) were included in the
final analyses. Table 1 depicts the demographic and clinical
characteristics of the patients included in the final analyses.
Forty-four (1%) Veterans in the clozapine group and 675
(0.7%) Veterans in the non-clozapine group were positive for
COVID-19. The odds of testing positive for COVID-19 were
higher in the clozapine group from unadjusted (odds ratio
[OR]=1.47; 95% CI, 1.08-1.99) and adjusted (OR=1.77;
95% CI, 1.29-2.41) analyses.

Discussion

In this nationwide sample of Veterans with schizophrenia
or schizoaffective disorder, clozapine treatment increased
the odds of testing positive for COVID-19 by 47% in
unadjusted analyses and 77% in adjusted analysis. Our
results are consistent with a previous smaller study? carried
out on a non-Veteran sample. Although we do not know
the specific mechanism underlying the association of
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clozapine with increased risk‘of COVID-19, speculatively
the association might be a reflection of clozapine’s effect
on immune function.” On the other hand, the observed
association might not be due to clozapine, but instead
treatment-resistant status itself may mediate the association,
given that clozapine is most often prescribed for treatment-
resistant schizophrenia/schizoaffective disorder.

Our results should be interpreted with caution due to
study limitations, including the observational nature of this
study, unavailability of data on smoking status, surveillance
bias (the clozapine group might be seen more frequently),
and our inability to adjust for inpatient status (which might
be associated with increased risk of COVID-19 positivity
due to increased risk of exposure and better surveillance;
patients on clozapine, by virtue of being treatment
resistant, are also more likely to be admitted to inpatient
care). Although the patients in the clozapine group started
taking clozapine prior to January 1, 2020 (ie, prior to the
pandemic), since this is a cross-sectional study and we did
not prospectively follow the participants, we cannot rule out
the possibility that some of the Veterans on clozapine could
have stopped taking the medication prior to the specified
end of the study (January 1, 2021). Strengths of this study
include a large sample size and the adjustment for factors
known to be associated with the risk of COVID-19 infection.
This study provides evidence justifying prioritization of
COVID-19 vaccination in patients with schizophrenia or
schizoaffective disorder who receive clozapine treatment.

Table 1. Characteristics of the Total Sample of Veterans
With Schizophrenia or Schizoaffective Disorder, the

Subgroup Receiving Clozapine, and the Subgroup Not
Receiving Clozapine

Non-clozapine

Total sample  Clozapine group group
Characteristics (n=101,032) (n=4,313) (n=96,719)
Age, mean (SD), y 56.67 (13.1) 55.4(12.2) 56.7 (13.2)
Sex, n (%)
Male 91,715 (90.8) 3,816 (88.5) 87,899 (90.9)
Female 9,317 (9.2) 497 (11.5) 8,820 (9.1)
Race, n (%)
White 55,941 (55.4) 3,115(72.2) 52,826 (54.6)
Black 35,589 (35.2) 845 (19.6) 34,744 (35.9)
Asian 1,114 (1.1) 81(1.9) 1,033 (1.1)
American Indian 1,003 (1.0) 30(0.7) 973(1.0)
Other 1,155 (1.1) 43(1.0) 1,112(1.2)
Unknown 6,230 (6.2) 199 (4.6) 6,031 (6.2)
Marital status, n (%)
Married 22,983 (22.7) 599 (13.8) 22,384 (23.1)
Divorced 29,656 (29.4) 1,062 (24.6) 28,594 (29.6)
Never married 38,671 (38.3) 2,393 (55.5) 36,278 (37.5)
Separated 5,604 (5.5) 149 (3.5) 5,455 (5.6)
Widowed 3,439 (3.4) 98 (2.3) 3,341 (3.5)
Single 223(0.2) 5(0.1) 218(0.2)
Unknown 456 (0.5) 7(0.2) 449 (0.5)
BMI category, n (%)
Obese 40,717 (40.3) 1,944 (45.0) 38,773 (40.1)
Overweight 32,038 (31.7) 1,379 (32.0) 30,659 (31.7)
Normal weight 26,028 (25.8) 892 (20.7) 25,136 (26.0)
Underweight 2,249 (2.2) 98 (2.3) 2,151(2.2)
Total Charlson-Deyo 0.68 (1.4) 0.41(0.9) 0.69 (1.4)

score, mean (SD)?

#Total Charlson-Deyo score is an indicator of long-term mortality, and
higher scores indicate higher medical comorbidities.

Abbreviation: BMI=body mass index.
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