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Summary

Persisting symptoms and dysfunction after SARS-CoV-2 infection
have frequently been observed. However, information on the
aftermath of COVID-19 is inadequate. We followed up people
with severe mental illness (SMI) infected with SARS-CoV-2, and
evaluated their longer-term mortality, using data from
Cambridgeshire and Peterborough NHS Foundation Trust, UK.
We examined the time course and duration of mortality risk from
the point of diagnosis. After SARS-CoV-2 infection, people with
SMI had a substantially higher risk of death (hazard ratio (HR) =
5.16, 95% confidence interval (Cl) 1.56-17.03; P =0.007) during
the first 28 days and during the following 28-60 days (HR = 2.96,
95% Cl 1.21-7.26, P =0.018) than those without infection, but
after 60 days the additional risk of death was no longer significant
(HR =2.33, 95% Cl 0.83-6.53; P =0.107).
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People with severe mental illness (SMI) are at increased risk of being
infected by SARS-CoV-2 and have increased mortality and a more
severe course of COVID-19.'7° In the UK and other countries, the
attribution of death to COVID-19 is restricted to the first 28 days
after a positive COVID-19 test.® Peak mortality is estimated to be
9-16 days after diagnosis.”® However, 45-day mortality in SMI is
elevated after COVID-19 infection.” The full time course and dur-
ation of elevated mortality risk following COVID-19 infection in
SMI is therefore unclear, and one possibility is that the mortality
risk extends beyond 28 days. In this study, we conducted a
longer-term follow-up of this group of patients and explored their
longer-term mortality. We hypothesised that the mortality caused
by SARS-CoV-2 infection beyond 28 days is still significant.

Method

Study design and participants

We conducted a retrospective case-matched study using data from
the mental health electronic clinical records of Cambridgeshire and
Peterborough NHS Foundation Trust (CPFT) in the UK. CPFT
covers a population of approximately 0.86 million people and pro-
vides secondary mental health and community physical health ser-
vices. Data from CPFT include sociodemographic information,
diagnosis, smoking status and death status. Clinicians enter this infor-
mation during patients’ routine treatment in a systematic and stand-
ard way to ensure its accuracy.” SARS-CoV-2 status was confirmed by
the reverse transcription polymerase chain reaction (RT-PCR) test
recommended by the World Health Organization (WHO).

Data were collected from 1 March 2020 to 28 February 2021, to
avoid the influence of the SARS-CoV-2 vaccination widely available
from March 2021 in the UK. Eligible patients were those diagnosed
with SMI. SMI was judged on the basis of the ICD-10 diagnosis
codes F20-F29 (including schizophrenia, delusional disorders and
schizotypal disorder), F30 (manic episode) and F31 (bipolar affect-
ive disorder). The exposure cohort were people with SMI who had
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laboratory-confirmed SARS-CoV-2. The control group were
matched (at a ratio of 1:10) from the remaining people with SMI,
matched on age (+1 year) and gender. The origin time was the
date of COVID-19 diagnosis (exposure cohort) or the matched
exposed case’s date of COVID-19 diagnosis (control cohort).
Follow-up was until the study end date, the patient’s final recorded
CPFT data or the date of their death, whichever occurred first.

Data collection

The following sociodemographic variables were extracted: age at base-
line (years), gender (female versus male), marital status (married, civil
partnership or cohabiting versus not) and ethnicity (White versus
other/not known). Smoking status was defined as being a past or
current smoker. Death status for all patients known to the CPFT was
extracted by weekly linkage to the national NHS Spine mortality data.

We selected comorbidities that were plausible risk factors for a
worse prognosis™'® as follows: myocardial infarction (ICD-10
codes 121-125), hypertension (ICD-10 H35.03, 110-116, 167.4,
010.1-010.4 and 010.9), heart failure (ICD-10 111.0, 113.0, 113.2,
142 and 150), diabetes mellitus (ICD-10 E08-E13), chronic kidney
disease (ICD-10 D63.1, E08.22, E10.22, E11.22, E13.22, 112, 113,
NO03, N18, 010.3, Z49, Z91.15 and Z99.2), obstructive lung
disease (ICD-10 J40-J47, J60, J66, J67.2, J67.8, J67.9, J68.4, ]84
and G47.3) and cancer (ICD-10 C00-D49).

Statistical analysis

Continuous variables were reported as mean (s.d.) and categorical
variables were reported as n (%). Differences between groups were
tested via two-tailed t-tests (for continuous variables) and chi-
squared tests (for categorical variables).

The Cox proportional hazard model was used to estimate the
association between SARS-CoV-2 infection and mortality, controlling
for sociodemographic variables and comorbidities, with matching
group identity as a cluster variable. We first plotted the hazard ratio
(HR) against follow-up time from the overall Cox regression, extracted
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Fig. 1 Association between SARS-CoV-2 infection and mortality, controlling for sociodemographic variables and comorbidities, with matching
group identity as the cluster variable. (a) Hazard ratio (with 95% confidence interval (Cl)) against follow-up time: the solid line is a natural spline fit

(with 4 degrees of freedom as recommended ) of the time-varying estimates of the hazard ratio, with the shaded area representing a +1.96
standard error band around the fit. (b) Piecewise results of the association between SARS-CoV-2 infection and mortality.

from Schoenfeld residuals, a method originally used for graphically
testing the proportional hazards assumption. We then conducted pie-
cewise Cox regression to estimate the effect of SARS-CoV-2 infection
on mortality during different follow-up periods. We chose 28 days and
60 days as the follow-up thresholds: 28 days is the limit of COVID-
attributable death according to the National Health Service (NHS)®
and 60 days was derived from the plot (Fig. 1(a)).

All analyses were done in R (v3.5.0) on Windows. P < 0.05 was
treated as statistical significance. We report results following the
STROBE checKlist.

Ethics statement
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Results

Between 1 March 2020 and 28 February 2021, a total of 121 individuals
with SMI and infected with SARS-CoV-2 were included in the exposure
cohort, and 1210 individuals with SMI without SARS-CoV-2 infection
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were matched from 22 048 individuals with SMI and included in the
control cohort (supplementary material available at https:/doi.org/10.
1192/bj0.2021.1046). The SARS-CoV-2 exposure cohort was followed
up for an average of 159 days (s.d. = 123.6), significantly lower than that
in the control cohort (186 days (s.d. = 120.1); P = 0.025). Some differ-
ences in baseline characteristics were identified between the two
cohorts (see supplementary material). Individuals in the SARS-
CoV-2 cohort were more likely to be of ‘other/not known’ ethnicity
(P=0.003), to be former/current smokers (P=0.001), and to have
comorbid hypertension (P=0.004), diabetes mellitus (P=0.016),
chronic kidney disease (P < 0.001) or cancer (P = 0.029). No significant
difference was observed between the two cohorts for other characteris-
tics, including age, gender, marital status, heart failure, myocardial
infarction or obstructive lung disease. Sixteen deaths (13.2%, or 303.6
per 1000 persons per year) were identified in the SARS-CoV-2 exposure
cohort, a significantly higher fraction (P < 0.001) than in the unexposed
cohort (33 deaths, 2.7%, or 53.5 per 1000 persons per year).

The Schoenfeld residuals from the overall Cox regression sug-
gested that the effect of SARS-CoV-2 infection on mortality dimin-
ished from the start of the follow-up and disappeared from
approximately 60 days until the end of the follow-
up period (Fig. 1(a)). The piecewise regression indicated that indi-
viduals with SMI exposed to SARS-CoV-2 had a 4.16-fold higher
risk of death (HR=5.16, 95% CI 1.56-17.03; P=0.007) during
the first 28 days, and this additional death risk reduced to 1.96-
fold but was still significant (HR=2.96, 95% CI 1.21-7.26; P=
0.018) during the period of 28-60 follow-up days. After 60 days the
additional risk of death following SARS-CoV-2 infection was not
significant (HR = 2.33, 95% CI 0.83-6.54; P =0.107) (Fig. 1(b)).
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Results remained consistent after removing one patient with
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