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Abstract

Background: Anticoagulants (AC) were introduced in March 2020 as standard of
care in nursing home (NH) residents affected with COVID-19 in the Stockholm
region, Sweden. ACs are proven to reduce the risk of complications and mortality
from COVID-19 among patients of other ages and settings, but there is limited
scientific evidence underpinning this practice in the NH setting.

Methods: This matched cohort study included 182 NH residents in the Stockholm
Region diagnosed with COVID-19 in March-May 2020. The main exposure was any
AC treatment. Exposed (n=91), 49% prevalent (pre-COVID-19 diagnosis) AC and
51% incident AC were compared with unexposed controls (n=91). The outcome
was 28-days all-cause mortality after COVID-19 infection. The mortality odds ratios
(OR) were assessed using logistic regression, adjusted for age, sex, multimorbidity,
and mobility, also stratified by incident or prevalent AC-type, age group, and sex.
Results: Of the 182 individuals diagnosed with COVID-19 (median age 88 years,
68% women), 39% died within 28 days after diagnosis. Use of either incident or
prevalent AC was associated with a reduced, adjusted 28-day mortality (OR[95% ClI]:
0.31[0.16-0.62]). In stratified analyses, the association was significant in both age
groups: 70-89 (OR: 0.37 [0.15-0.89]) and 90-99 years of age (OR: 0.22 [0.07-0.65].
In sex-stratified analysis, the AC-lowering effect was significant in women only (OR:
0.28[0.11-0.67]). In the analyses stratified by AC type, the mortality-lowering effect
was observed for both prevalent AC (OR: 0.35[0.12-0.99]) and incident AC (OR:
0.29[0.11-0.76]).

Conclusions: Both prevalent and incident use of ACs in prophylactic dosing was
associated with reduced 28-day mortality among older individuals with COVID-19 in
a NH setting. The effect was seen across age-strata and in women. The findings
present new insight in best practice for individuals diagnosed with COVID-19 in the
NH setting.
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Why does this paper matter?

Our findings provide strong real-world evidence to support the
practice of keeping prevalent DOAC or initiating LMWH treatment to
reduce mortality from COVID-19 in the nursing home setting during
the prevaccination phase of the pandemic.

1 | INTRODUCTION

The force of the coronavirus pandemic is waning, but COVID-19 still
proposes a significant global health concern.! Advanced age has emerged
as the most important risk factor for severe iliness and death from
COVID-19, and older adults residing in nursing homes (NHs) may have
been disproportionally affected.?~> It has become clear that coagulopathy,
including micro- and macroembolic events, significantly contribute to
COVID-19 morbidity and mortality. Meta-analyses indicate that venous
thromboembolism (VTE) occurs in between 15% and 30% of individuals
hospitalized with COVID-19.%” The benefits of initiating anticoagulants
(AC) in individuals affected with COVID-19 was recognized early in the
pandemic® and the protective effect has since been confirmed in
systematic reviews of both observational and randomized clinical
trials.”~** Published studies to date include mainly middle-aged individuals

8-101213 and scientific evidence on AC

in inpatient or intensive care,
treatment in COVID-19 among older individuals residing in NHs is scarce.

Guidance protocols promoting AC treatment in COVID-19 was
swiftly implemented early in the pandemic to support such use in critical
care, and later in general inpatient care.¥* '’ Following the first
indication in the Stockholm region, ACs became standard of care also
for the older population living in NHs. Our study aims to evaluate the
use of ACs in COVID-19 in the NH setting, which was mainly based on
evidence from younger populations.

In the Stockholm Region, 14,500 (3,7%) individuals 65 years or
older were residing in NHs for older individuals in 2020.%8 The median
age of the population residing in NHs in Sweden is 87 years,? and a large
proportion are defined as frail, which entails an accumulation of several

comorbidities and medications and loss of functional capacity.’

2 | METHODS

2.1 | Study design

This study is a retrospective matched cohort study of old NH
residents with confirmed COVID-19. Individuals treated with ACs
were compared with age- and sex-matched controls who were not

receiving such treatment.

anticoagulants, cohort studies, COVID-19, mortality, nursing home, treatment outcome

Key points

e Both prevalent use of DOAC and newly initiated LMWH
at the time of diagnosis of COVID-19 was associated
with lowered mortality among older individuals living in
nursing homes.

o This effect was significant among females but not males,
which may be explained by limited power.

e The study did not detect any adverse events, but the
number of exposed individuals in our study was not
sufficient to explore the risk of serious adverse events,

such as bleeding.

2.2 | Study sample

Data were collated for 182 individuals diagnosed with COVID-19
between March 17 and May 30, 2020, from 23 randomly selected
NH units in Stockholm, Sweden. First, we randomly selected
individuals with the main exposure (i.e., any use of ACs, n=91).
Then, we selected 91 matched controls for the 91 exposed
individuals. We excluded individuals under the age of 70 at the time
of COVID-19 diagnosis and those with restricted journal access
(Figure 1).

NHs in Sweden are governed by the local municipalities, funded
by tax, and available to the citizens regardless of income or insurance
status. Our study was conducted within the administration of one
publicly funded, health care provider, which provides physician
services on primary care level to around 200 NH units with more
than 7500 residents. NHs were included consecutively based on the
research group's knowledge of incident cases. Hence, during the data
collection period (September 2020-December 2020), 23 NH units
were included. The facilities were located throughout the Stockholm
Region; 11 units were located within the city of Stockholm, 8 in
southern suburban municipalities, and 4 in northern suburban
municipalities. The NHs differed in size between 42 and 158

residents (median 74 residents).

23 |
analysis

Medical and other information used in the

Demographic characteristics and medical information such as

comorbidity, kidney function, mobility, date of diagnosis of
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Data forindividuals with COVID-19 in 200 nursing
homes

Remaining
Individuals with COVID-19 and aged 270 years individuajs dueto
from 23 nursing homes —> | redundant after
n=287 matching
n=105

/\

Age-and sex-matched controls without
anticoagulants

n=91

Treated with anticoagulants
n=91

FIGURE 1 Selection of patients for the analysis.

COVID-19, medical interventions including drug treatments, and

mortality were extracted from the electronic medical records.

24 | COVID-19 diagnosis

COVID-19 was defined as a documented diagnosis according to the
ICD-10 diagnostic code U07.1 or U07.2 in the medical chart. The
diagnosis was based on laboratory-verified detection of SARS-CoV-2
specific nucleic acid by real-time reverse transcription polymerase
chain reaction (rRT-PCR), serum SARS-CoV-2 antibody detection, or
a strong clinical suspicion based on clinical course and epidemiolo-
gical circumstances.

2.5 | Definition of exposure

Our main exposure of interest was treatment with any AC during a
verified episode of COVID-19. ACs were defined as any substance
within the therapeutic classes low molecular weight heparins
(LMWH), direct acting oral anticoagulants (DOAC), or vitamin
K-antagonists.

Exposure to ACs was defined as (i) documented incident use of
ACs in prophylactic dose prescribed at the NH, in primary care or at
inpatient care, at the time of COVID-19 diagnosis, or (ii) documented
prevalent use of ACs in prophylactic dose for other indications at the
time of COVID-19 diagnosis. Indication for treatment with DOAC
was either stroke prevention in atrial fibrillation or secondary

prevention of VTE.

2.6 | Definition of outcome
The primary outcome was mortality within 28 days after being
diagnosed with COVID-19.

Patients treated with ACs were compared with patients not

receiving such treatment.

2.7 | Covariates

Level of mobility was categorized into “walks with or without aid”
or “in wheel chair or bedridden.” Two missing values were replaced
with the most frequent value in the data (“walks with or without
aid”). Multimorbidity was defined as three or more concomitant
chronic and significant health conditions, present in the medical
records within the last year from inclusion, in three or more
separate diagnostic groups in the ICD-10 classification system?°:
Common cancer diseases (prostate C61, mammary C50, colorectal
C18, bronchial and pulmonary C34), Diabetes mellitus (E10-11,
E13-14), Hypertension and ischemic heart disease (120-22, 124-
25), Chronic obstructive pulmonary disease (J44), Kidney failure
(N17-19), Congestive heart failure (150), Depressive disorders
(F32-33), Chronic neurodegenerative disorders (Alzheimer demen-
tia, Lewy body dementia, Parkinson's disease, and related
disorders) (G20, G23, G30, G31), Cerebrovascular disease (includ-
ing stroke and transitory ischemic attack [TIA]) (160-69 and G45.9),
and Heart arrhythmia (AV-block Il and IIl, Atrial fibrillation and
flutter 144.1, 144.2, and 148). Estimated renal glomerular filtration
rate (eGFR) was measured using standard clinical methodology
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(revised equations based on the Lund-Malmé study cohort).?!
Calendar week of COVID-19-diagnosis was used as the variable

“time of infection.”

2.8 | Statistical analysis

2.8.1 | Matching of controls

Controls without AC treatment were matched with individuals
treated with ACs 1:1 by sex and age in 5-year strata. If more than
one suitable match was available, a randomized number generator
was used to decide which one to include. Only matched pairs were

included in the analysis.

2.8.2 | Primary outcome

Binary logistic regression was used to assess odds ratios (ORs) and
corresponding 95% confidence intervals (Cl) for the relationship
between the exposure and mortality. For the primary outcome,
unadjusted ORs (Model 1) and ORs adjusted for age, sex, mobility,
and multimorbidity (Model 2) were assessed. Additionally, this
analysis was performed stratified by sex and by individuals exposed

to either incident or prevalent ACs.

2.8.3 | Additional analyses

In our sensitivity analyses, we performed the mortality analysis using
logistic regression with the main exposure adjusted for the same
variables as in the main analysis but also adjusting for eGFR and time
of infection. Finally, we assessed the mortality ORs for the main
exposure stratified by age group and sex.

We visualized the 28-day survival of the exposed and unexposed
individuals, also stratified by sex and AC type using Kaplan-Meier
curves and performed pair-wise comparisons using the Log-
Rank test.

2.8.4 | Variable coding and statistical software
The following variables were used as dichotomous variables:
exposure, sex, multimorbidity (0-2 diseases or 3+ diseases), and
mobility. Age, eGFR, and time of infection were used as continuous
variables. In the additional mortality analysis stratified by age group,
age groups were 79-89 and 90-99 years of age, and additionally, age
group 79-89 was split into 10-year intervals (79-79 and 80-89
years). In the additional mortality analysis adjusting for eGFR,
individuals without information on eGFR were excluded.

Threshold for the statistical significance was set to p value of
0.05. All analyses were performed using R software (version 4.0.5)
and R-packages ggplot2, survival, and survminer.

3 | RESULTS

Our sample included 182 individuals (median age 88 years, 68%
women) with COVID-19, residing at any of the 23 NHs (Table 1).
Of these, 91 individuals had been treated with ACs to the
discretion of the medical professionals in the clinical context of
COVID-19 infection. Ninety-one matched controls had not been
treated with ACs during the course of their COVID-19 infection.
Date of COVID-19 infection in individuals with AC treatment and
matched controls is shown in Figure 2. The treated (exposed) and
untreated (unexposed) individuals were matched 1:1 according to
sex and age group resulting in balanced groups with respect to
the matching factors. Among exposed and unexposed, respec-
tively, 13% versus 18% had no walking disabilities, and 35%

versus 32% used a wheelchair or were bedridden. The exposed

TABLE 1 Characteristics of the matched cohort of nursing home
residents with COVID-19.
Exposed, Unexposed,
Variable (n=91) (n=91)
Exposure: Anticoagulant usage,
n (%)
LMWH, incident or DOAC/ 91 (100) 0 (0)
Warfarin, prevalent
LMWH, incident 45 (49) 0 (0)
DOAC/Warfarin, prevalent 46 (51) 0 (0)
Age, years
Median (25th-75th quartile) 88 (81-93) 88 (81-93)
70-79, n (%) 15 (16) 15 (16)
80-89, n (%) 38 (42) 38 (42)
90-99, n (%) 38 (42) 38 (42)
Male, n (%) 29 (32) 29 (32)
COVID-19 diagnosis, calendar 17 (15-20) 16 (14-17)
week, Median (25th-75th
quartile)
Level of mobility, n (%)
No mobility impairment 12 (13) 16 (18)
Walking aid/rollator 45 (49) 47 (52)
Wheelchair/bedridden 32 (35) 28 (31)
Information not available 0 2 (2)
Multimorbidity, 3 or more 62 (68) 41 (45)
comorbidities, n (%)
eGFR, mL/min
Median (25th-75th quartile) 56 (46-69) 56 (44-67)
Information not available, 3(3) 9 (10)

n (%)

Abbreviations: DOAC, direct acting oral anticoagulant; eGFR, estimated
glomerular rate; LMWH, low molecular weight heparin.
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group had a higher percentage of individuals with multimorbidity
(Table 1).

Among the exposed and the unexposed individuals, respec-
tively, 67% (n=61) versus 75% (n=69) received standard
supporting care at the NH. That is, they received no documented

Time of Covid-19 infection diagnosis

25
Controls
® Any use of anticoagulants

20 1

12 13 14 15 16 17 18 19 20 21 22
Week number in 2020

FIGURE 2 COVID-19 infections over time in the matched study
cohort. The frequencies of COVID-19 infections by week number of
the year in 2020 are shown separately for the anticoagulants
exposed (n=91) and unexposed (n = 91) individuals in the

nursing home.

Open Access

specific therapeutic interventions during their COVID-19 illness.
The specific therapeutic interventions for those exposed to any
ACs (and prevalence) were prescribed antibiotics (13%), intra-
venous fluids (21%), and oxygen treatment on site (5%), and being
admitted to hospital (10%). Among the unexposed, the corre-
sponding prevalence rates were 10%, 16%, 3%, and 4%. No
patient in the cohort received cortisone treatment. No significant
adverse bleeding events were documented during the study
period.

Forty-five individuals (49%) had prevalent (ongoing) AC treat-
ment at the time of COVID-19 diagnosis; 41 individuals with DOAC
(apixaban, dabigatran, or rivaroxaban) and four individuals were
treated with warfarin. Forty-six individuals (51%) were newly initiated
on an AC treatment following their COVID-19 diagnosis, all on
LMWH (daltaperin, tinzaparin) in prophylactic low dose regimen with
adjustment according to renal clearance. One participant was
switched from DOAC to LMWH use on Day 10 due to clinical
deterioration and was coded as LMWH exposure. Unfractionated
heparin was not used in this study sample and was not relevant for

the analysis.

3.1 | Primary outcome

Of the 182 NH residents, 39% (n = 71) died within 28 days after
COVID-19 diagnosis (Table 2). The mortality rate was 29% (26/
91) among individuals treated with any AC (i.e., the main

TABLE 2 Anticoagulant treatment and risk of 28-day COVID-19 mortality.

(a) Stratified by anticoagulant type in nursing home residents

Exposed, n (matched

Deceased, n (%) OR (95% ClI)

Exposure Sample unexposed controls, n) Exposed Unexposed Model 1 Model 2
Any use of All 91 (91) 26 (29) 45 (49) 0.41 (0.22-0.75) 0.31 (0.16-0.62)
anticoagulants
LMWH, incident Including LMWH, incident 46 (46) 10 (22) 21 (46) 0.33 (0.13-0.81) 0.29 (0.11-0.76)
users + controls
DOAC/Warfarin,? Including DOAC/Warfarin, 45 (45) 16 (36) 24 (53) 0.48 (0.20-1.12) 0.35(0.12-0.99)
prevalent prevalent users +controls
(b) Stratified by sex and age group in nursing home residents
Exposed, n (matched Deceased, n (%) OR (95% ClI)
Sample unexposed controls, n) Exposed Unexposed Model 1 Model 2
All 91 (91) 26 (29) 45 (49) 0.41 (0.22-0.75) 0.31 (0.16-0.62)
Women 62 (62) 12 (19) 25 (40) 0.36 (0.36-0.78) 0.28 (0.11-0.67)
Men 29 (29) 14 (48) 20 (69) 0.42 (0.14-1.21) 0.39 (0.12-1.16)
70-89 years 53 (53) 15 (28) 25 (47) 0.44 (0.19-0.98) 0.37 (0.15-0.89)
90-99 years 38 (38) 11 (29) 20 (53) 0.37 (0.14-0.93) 0.22 (0.07-0.65)

Note: The unadjusted (Model 1) and adjusted (Model 2) odds ratios were assessed using binary logistic regression. In model 2, the analysis was adjusted for
age, sex, multimorbidity, and mobility. Bold values are significant p < 0.05.

Abbreviations: DOAC, direct acting oral anticoagulant; LMWH, low molecular weight heparin; OR, odds ratio.

Warfarin treatment (n = 4).
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exposure) and 49% (45/91) among the matched controls. The
main exposure was associated with a reduced 28-day mortality in
the unadjusted analysis (model 1) and in the analyses adjusted for
age, sex, multimorbidity, and mobility (model 2, OR[95% CI]:
0.31[0.16-0.62]) (Table 2). In the mortality analysis stratified by
the type of AC treatment (either prevalent [mainly DOAC] or
incident [LMWH]), the mortality-lowering effect was observed
for the incident (model 2, OR[95% Cl]: 0.29[0.11-0.76]) and the
prevalent AC use (model 2, OR[95% CI]: 0.35[0.12-0.99])
(Table 2).

3.2 | Additional analyses
Survival of the individuals with any AC treatment and their age-
and sex-matched controls was visualized using Kaplan-Meier
survival estimates (Figure 3A). In addition, similar visualization
was performed for individuals with incident or prevalent ACs and
the control group (Figure 3B), and stratified by sex (Figure 3C).
Additionally, adjusting model 2 for eGFR and time of
infection did not alter the mortality-lowering effect (OR[95%
Cl]: 0.38[0.17-0.82], n=170). We performed stratified analyses
to further assess the effect of ACs within more specific patient
groups. In age group-stratified analysis shown in Table 2, model 2,
the association was significant in both age groups: 70-89 (OR
[95% CI]: 0.37 [0.15-0.89]) and 90-99 years of age (OR[95% ClI]:
0.22 [0.07-0.65]. When stratifying analysis by age groups in 10-
year intervals, the mortality-lowering effect was not statistically
significant in those aged 70-79 (OR[95% Cl]: 0.30 [0.05-1.50] or
80-89 years (OR[95% Cl]: 0.41 [0.13-1.24]). In the sex-stratified
analysis, the mortality-lowering effect was statistically significant
in females (OR[95% Cl]: 0.28[0.11-0.67]), but not in males (OR
[95% Cl]: 0.39[0.12-1.16]) (Table 2).

4 | DISCUSSION

In this matched cohort study, we found that AC treatment reduced
28-day mortality among older adults diagnosed with COVID-19 and
residing in NHs in the Stockholm region in Sweden. All individuals
were diagnosed during the early (prevaccination, preomicron) phase
of the pandemic. The reduction in 28-day mortality pertained both to
incident use of LMWH in prophylactic dosing, and to prevalent use of
DOAC in prophylactic dosing. The effects were robust and largely
unaltered in the fully adjusted model when accounting for age, sex,
multimorbidity, mobility, eGFR and calendar time of COVID-19
infection, and in stratified analyses.

Nearly half of the COVID-19 deaths in Sweden in 2020 (46%)
occurred in older residents (65 to >99 years of age) in NH facilities, a
proportion that dropped to 40% during the spring of 2022.2%2
Despite the high case fatality rates of 15%-40% in NHs in the early
phase of the pandemic,?°2%2 little research has been performed on
best COVID-19-practice in older individuals in this setting. AC
treatment in COVID-19 is one pertinent example where scientific
evidence is lacking. There is evidence from both observational”?> and
randomized clinical studies'®'! supporting the benefits of heparin-
based ACs in middle-aged individuals hospitalized with COVID-19,
but such data on older and frail individuals, or individuals residing in
NHs is scant. A retrospective cohort study evaluated AC as one of
several interventions in COVID-19 in 133 individuals with a mean age
of 87 years, at three NH facilities in France.?* The calendar period of
inclusion, mean age, dependency status, and comorbidity status was
seemingly comparable to that of our population. However, the
absolute 3-week mortality rate was around 26%, which was
considerably lower than in our unexposed population (49%),
indicative of a less frail study population. As in our study, the
initiation of prophylactic AC treatment (not stated which) was
associated with a lower mortality, OR (95% Cl) 0 (0.00-0.24).

(A) . (B) — - Anticoagulants, incident (C) - = Any anticoagulants, female
- = Any anticoagulants R — Control, female
== Anticoagulants, prevalent .
— Control == Any anticoagulants, male
— Control -+ Control, male
100% 100%] == 100%
| T
(X |
T e . p=0.0022

- - . __-- -
S 5% S 5% S 75%1
> H .- -, p=0.147 >
> S - - 3
7] @ @
w“ - .
[ ) )

50% % 50% 1
2 5% 2 50 2 %
2 8 2
i s - SRR
g 25% g 25% 1 &? 25% 1

0% 0% 0%
0 7 14 21 28 0 7 14 21 28 0 7 14 21 28
Days Days Days

FIGURE 3 Kaplan-Meier survival estimates in COVID-19 infected nursing home residents with and without anticoagulant treatment.
Survival was compared between individuals with any ACs (n = 91) and their age- and sex-matched controls (n = 91) in (A), and further stratified by
incident (n = 46) or prevalent ACs (n = 45) and the control group (n =91) (B), and stratified by sex (males: with any ACs, n =29, and controls n =
29; females: with any ACs, n =62, and controls n = 62) (C). Pairwise comparisons were performed using Log-Rank test. AC, anticoagulant.
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Yet another retrospective cohort study included 4297 individuals
(mean age 68 years) within the US Veterans Affairs, who were
admitted to hospital with COVID-19. Approximately 1600 of the AC-
treated individuals were older than 70 years of age. Initiation of
mainly heparin-based AC was associated with a 27% relative risk-
reduction for 30-day mortality (hazard ratio 0.73, 95% CI
0.66-0.81).2° The study was carefully designed, with high internal
validity, and had the same calendar period of inclusion as in our study.
The study was not conducted in a NH setting, but individuals within
the Veterans Affairs are older and have higher accumulated
comorbidity compared with the general US adult population, which
makes the comparison to our data relevant. However, although the
reduction in relative mortality rate is similar, the absolute mortality
rates the absolute mortality rates (19% in the unexposed and 14% in
the exposed) are substantially lower compared with our study (49%
and 29%, respectively). In part, this reflects the more advanced age
and morbidity in the NH residents and underpins the need to perform
clinical studies which include this particular population.

A meta-analysis of relevant randomized clinical trials and cohort
studies with younger participants, including 16,185 individuals aged
55-68 years with COVID-19, reported on a 36% risk reduction
associated with incident AC (RR 0.64, 95% Cl 0.55-0.74). Of note,
and regardless the comprehensive data, the authors stated that the
results are “very uncertain” due to serious risk of bias in some of the
included studies.!!

In our study, prevalent use of DOAC in prophylactic dose was
significantly associated with reduced 28-day mortality. The notion of
DOAC as an effective protection against severe COVID-19 is
enticing, but evidence has not been consistent. One retrospective
case study showed that prevalent use of DOAC was associated with
lower 35-day mortality corresponding to a hazard ratio of 0.38
(0.17-0.58), which is a relative risk reduction of the same magnitude
as in our study. The sample included 70 patients at a mean age of 79
years with chronic heart disease who were diagnosed with COVID-
19 early in the pandemic.?®

One cohort study investigated initiation of AC treatment,
including incident DOAC, while excluding prevalent AC in 3625
individuals (39% were older than 70 years) hospitalized March-May
2020 with moderate to severe COVID-19 infection. Initiating DOAC
(mainly apixaban) in prophylactic or therapeutic dose was associated
with reduced mortality compared with no use, particularly among
individuals with high p-dimer values (DD 1- <3 and DD = 10).2” On
the contrary, several studies could not detect any protective effect of
prevalent DOAC. A retrospective multicentre study with partly
prospectively collected data included 5883 individuals with a median
age of 74 years admitted to hospital with COVID-19. Oral AC therapy
before admission failed to predict both 90-day mortality and bleeding
events in propensity score-matched analyses.?® A retrospective
analysis of 1612 individuals with a mean age of 67 years
consecutively admitted to hospital with COVID-19 during the early
phase of the pandemic (spring of 2020) failed to show any impact on
mortality with either oral or parenteral AC.?? Finally, a large register-
based study did not find any evidence to support that prevalent use

Open Access

of DOAC decreases the risk for severe COVID-19 infection or
mortality rate.%°

The inconclusive evidence of AC effectiveness may, in part, be
attributable to interactions with COVID-19 severity or the extent of
coagulopathy,?” such that any protective effect of DOAC is
dependent on the timing of treatment start or disease progression.
The failure to demonstrate any favorable effect of preadmission
DOAC in hospitalized individuals may also in part be explained by
selection bias. A beneficial effect of DOAC may have protected
against serious progression of COVID-19 and prevented patients
from being admitted to hospital altogether, selecting a severely ill and
potentially treatment resistant cohort at the hospital. Such selection
mechanisms are likely less prominent in our study, where all patients
were residing in the NH at the time of COVID-19 infection.

The mortality-lowering effect of AC treatment was more evident
in women in our study, and to the best of our knowledge, no previous
study on sex-specific effects on the effectiveness of AC on COVID-
19 mortality exists. Our findings may be attributed to limited power
since males contributed only to one-third of the study population.
However, we cannot rule out that our observation is attributed to sex
differences in biological aging,®! in COVID-19 outcomes,®? or both.

Regular use of Vitamin K antagonist (VKA) before COVID-19 was
associated with a lower survival rate in a longitudinal study of 97 frail
individuals with a mean age of 89 years, hospitalized for COVID-19.%2
The authors speculate that the vitamin K cycle may have significance
for many aspects of the COVID-19 pathogenesis which may explain
the findings, but also that selection bias cannot be ruled out. In our
study, only four individuals were exposed to VKA.

Strengths of our study include the access to all relevant
information in the medical records for each study participant, which
ensured robust variables for exposure, outcome, matching, and
adjustments, and that the study was performed in the NH setting
were previous evidence is largely lacking. We also recognize some
limitations. As the study was performed during a time period before
any vaccine against COVID-19 existed, it also limits the results from
being directly generalizable to the highly vaccinated population living
in NHs today. The observational study design has an inherent risk for
channeling bias. Frailty substantially increases the risk for COVID-19
death in older adults in Geriatric inpatient care®* and NHs, compared
with nonfrail individuals.®®> There may be a higher likelihood to initiate
LMWH to less frail individuals with a higher perceived chance of
surviving, which could falsely drive the OR for mortality below one.
For the use of prevalent DOAC, such selection bias is less obvious.
DOAC, as stroke prophylaxis in atrial fibrillation, is a well-established
first-line treatment in Sweden for all ages. Frail individuals are not
excluded from such treatment in clinical practice, and therefore,
there is little support that individuals with prevalent DOAC would be
more fit than those without such treatment. On the contrary,
prevalent use of DOAC may indicate a pronounced cardiovascular
morbidity and, hence, a higher mortality risk.

In our sample, we did not have access to a comprehensive
assessment on frailty according to a validated rating scale. However,

we had reliable data on mobility and comorbidities, which are core
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items of the Clinical Frailty Scale.®® Moreover, it was not possible to
assess adherence to treatment from available medical records, for
example, actual intake of DOAC and the number of administrated
doses of LMWH. Also, our study did not investigate incident and
prolonged use of DOAC?® or incident LMWH as add-on in
individuals treated with prevalent DOAC.

No adverse bleeding complications were detected in our study
which is reassuring. However, the number of patients may be too
limited to make any inference about the risk of major bleedings which
could be estimated to occur in 1%-5% of the individuals treated with

AC, based on findings in similar studies.2>28:38

5 | CONCLUSIONS

In this matched cohort study of unvaccinated NH residents with
diagnosed COVID-19, we found that incident use of LMWH and
prevalent use of DOAC was significantly associated with reduced
mortality in multivariable analyses adjusted for age, sex, multi-
morbidity, and immobility. The association between prophylactic use
of LMWH and reduced mortality was most evident among female
patients. Our findings present new insight in best practice for
individuals diagnosed with COVID-19 in the NH setting.
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