MEDICINE

CORRESPONDENCE

Research Letter

Mortality Among Hospitalized Nursing Home Residents With COVID-19

SARS-CoV-2 has had a massive impact on nursing homes (1).
Mortality based on hospital cases is well described for the overall
population in Germany (2); however, there is an urgent need to
study mortality among inpatient nursing home residents (NHRs)
hospitalized with COVID-19—not least in comparison to NHRs
in hospital without COVID-19—and to analyze risk factors
associated with an increased risk of mortality.

Methods

The COVID-Heim (“COVID Home”) project analyzed the rou-
tine data of all NHRs insured with the German General Local
Health Insurance Fund (Aligemeine Ortskrankenkasse, AOK) and
aged over 60 years of age (N = 531,533); the 90-day mortality of
all NHRs that had undergone an inpatient hospital stay for
COVID-19 (confirmed COVID-19 diagnosis [ICD U07.1] and
COVID-19-relevant main diagnosis [2]) and that had been ad-
mitted between 1 January 2020 and a date of death or discharge
up to and including 30 June 2021 was investigated. The 13 8§99
COVID-19-related hospital cases in the sample equate to 63.9%
of the total number of hospitalized COVID-19 cases from homes
under Section 36 of the German Infection Protection Act (nursing
homes, etc.) reported to the Robert Koch Institute (3). Data on
mortality were available as weekly aggregated data. COVID-
19-relevant comorbidities according to RoBler et al. (4) were op-
erationalized on the basis of data from 2018 up to the quarter in
which hospital admission took place.

In a first step, the Kaplan-Maier curve of NHRs with COVID-
19-relevant hospitalization is compared—per wave of the pan-
demic—with 33 groups of weighted random samples of NHRs
without COVID-19-related hospitalization. Operationalization of
the waves was carried out according to Tolksdorf et al. (5).
Weighting of the random samples, for which a random inclusion
date was generated, was based on sex, age category, level of care,
and comorbidities, yielding adequate control samples. Individual
implausibly generated inclusion data were excluded, thereby re-
sulting in a slight reduction in case numbers. The random
samples from the respective waves were pooled, meaning that ad-
equate distribution of the generated inclusion date was achieved.

In a second step, a multivariate time-to-event analysis (Cox
proportional hazard model) by deceased/nondeceased was per-
formed for the group of NHRs hospitalized with a COVID-19
diagnosis and jointly analyzed for risk factors across all three
COVID-19 waves.

Results

Univariate time-to-event analysis shows significant differences
between the two comparison groups. The group of NHRs that
underwent inpatient hospitalization for COVID-19 had a 58.1%
risk of death in the 90 days after their stay. There was a signifi-
cant difference between waves, with the highest risk of mortality
being seen in the 2" wave at 59.3%, whereas the risk was lower
in the 1% and 3™ waves at 53.3% and 51.6 %, respectively.
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TABLE

Risk of mortality among nursing home residents hospitalized with
CovID-19*'

1 Wave of the 817 (53.5%)* 0.87 [0.81;0.93]
pandemic (p <0.001)
2" Wave of the 6758 (59.3%) Reference category
pandemic
3" Wave of the 415 (51.6%) 0.78 [0.70; 0.86]
pandemic (p <0.001)
Other 89 (49.7%) 0.76 [0.62; 0.94]
(p=0.010)
Female 4460 (55.0%) Reference category
Male 3619 (62.4%) 1.34 [1.28; 1.40]
(p <0.001)
60-79 Years 1689 (47.6%) 0.75 [0.70; 0.81]
(p<0.001)
80-84 Years 1882 (58.2%) Reference category
85-89 Years 2274 (60.3%) 1.09 [1.02; 1.16]
(p =0.006)
=90 Years 2234 (66.8%) 1.32 [1.24; 1.41]
(p<0.001)
Level of care 1 24 (32.0%) 0.51 [0.34; 0.76]
(p=0.001)
Level of care 2 1022 (52.4%) 0.92 [0.85; 0.99]
(p=0.019)

Level of care 3 2801 (56.3%)

3077 (61.8%)

Reference category

1.13 [1.07; 1.19]
(p <0.001)

111 [1.03;1.19]
(p = 0.006)

Level of care 4
Level of care 5 1155 (60.1%)

Morbidity (reference category = no) **

Hypertension No: 1081 (57.8%) 0.97 [0.90; 1.04]
Yes: 6998 (58.2%) (p=0.331)
Dementia No: 2584 (52.5%) 1.15 [1.10; 1.21]
Yes: 5495 (61.2%) (p<0.001)
Chronic renal failure | No: 3543 (55.6%) 1.10 [1.05; 1.16]
Yes: 4536 (60.3%) (p<0.001)
Heart failure No: 3945 (56.9%) 1.05 [0.99; 1.10]
Yes: 4134 (59.4%) (p =0.080)
Cerebrovascular No: 4391 (58.5%) 0.95 [0.91; 1.00]
disease Yes: 3688 (57.7%) (p=0.051)

*'Multivariate time-to-event analysis of non-specific mortality within 90 days.

*2Percentages show the proportion of deceased nursing home residents per category.

*3 Operationalization according to RoRler et al. (4) based on data from 2018 onwards. The five
most frequent existing morbidities are presented; with monitoring of a further 29 morbidities;
HIV was excluded from the analysis since none of the nursing home residents with HIV
died. For reasons of availability, it was necessary to dispense with data from quarter (Q)
1/2021 for hospital cases in Q2/2021 and resort to data from Q4/2020.

A sensitivity analysis on this fallback resulted in only minor deviations (< 3%).

HR, hazard ratio; 95% Cl, 95% confidence interval
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Furthermore, mortality rates are significantly higher compared to
the control samples of NHRs with simulated hospital cases
pooled by wave (1% wave: 8.2%:; 2" wave: 9.7%:; 3" wave: 8.1%)
(Figure).

Multivariate time-to-event analysis (7able) of NHRs with
COVID-19-related hospitalization also shows that those who
were hospitalized during the 2nd wave of the COVID-19 pan-
demic had the highest risk of mortality. Males had a higher risk of
mortality compared to females. In contrast to 80- to 84-year-olds,
younger residents had lower risk, while older NHRs had higher
risk. Compared to care level 3, NHRs with lower levels of care
had lower risk and those with higher levels of care higher risk. Of
the 35 COVID-19-related comorbidities, chronic renal failure,
dementia, hemato-oncologic diseases with treatment (hazard
ratio [HR]: 1.62), immunosuppressive therapy (HR: 1.20) and
post-organ transplantation status (HR: 1.57) showed a statisti-
cally significantly increased risk of death. COPD and other se-
vere lung diseases (HR: 0.93), depression (HR: 0.92), dialysis
(HR: 0.79), and immunocompromising diseases (HR: 0.90) were
associated with a statistically significantly lower mortality risk.
With the exception of chronic renal failure (HR: 0.99), as well as
COPD and other severe lung diseases (HR: 1.17) in the 3" wave,
the trends in associations in the wave-specific subgroup analyses
remain unchanged.

Discussion

The present findings confirm the high mortality rate among
nursing home residents with COVID-19 treated in hospital. At
58.1%, the analysis shows a significantly higher proportion com-
pared to a previous analysis focusing on the Ist wave (1). This
also results from the modified COVID inclusion criteria applied
by Giinster et. al. (addition of a COVID-19-relevant main diag-
nosis as a criterion) (2). In the previous study, 42.7% of fully in-
patient care-dependent individuals with a COVID-19 diagnosis
died while still in hospital, whereas the rate among other NHRs
was 25.7% (1). Differing mortality rates between waves should
be discussed against the background of differences in hospital

admission probabilities across waves, given that only those who
were admitted to hospital were included in the analyses. An in-
creased risk was observed across all waves for male sex,
age > 90, care level > 3, as well as for chronic renal failure,
dementia, hemato-oncologic disease with treatment, immuno-
suppressive therapy, and post-organ transplant status. This high-
lights the significance of infection prevention among NHRs with
these risks. In addition to individual factors, future research
should investigate further care-related risk factors and structural
characteristics of nursing homes.
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