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antagonists in a health center: pre- and post-
COVID-19 pandemic
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ABSTRACT

Introduction and objectives: During the COVID-19 pandemic, the follow-up of patients treated with vitamin K
antagonists (VKAs) may have been affected. This study aims to compare how these patients were monitored pre-
and post-COVID-19 pandemic and understand the impact of non-face-to-face appointments on their follow-up.
Methods: We conducted a retrospective cohort study in a Portuguese Health Center. The study included patients
treated with VKAs and followed at the Health Center for international normalized ratio (INR) monitoring between
March 2019 and March 2021. Data collected: sex, age, type of VKA; INR; date of INR assessment, type of appoint-
ment (face-to-face or phone/e-mail). Rosendaal’s method was used to calculate pre-COVID-19 and post-COVID-19
time in therapeutic range (TTR). Good TTR control was defined if values = 70%. Results: 44 patients were included.
The mean TTR in the pre-COVID-19 period was 64.55% (95% CI: 58.10 - 71.00%). The post-COVID-19 mean was
slightly higher (+ 2.26%), 66.81% (95% CI: 59.66 - 73.97%), but the difference was not statistically significant
(p = 0.576). The use of non-face-to-face appointments did not contribute to worsening post-pandemic TTR, show-
ing no lower follow-up than during pre-pandemic period in which all contacts were face-to-face [CI (95%) -0.397
- 0.196 for a reference range -0.489 - 0.693]. Conclusions: The TTR value in both periods was similar and lower
than the value defined for effective hypocoagulation. The use of non-face-to-face consultation in the post-COVID-19
period does not seem to have influenced the quality of hypocoagulation.
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RESUMO

Introducdo e objetivos: Durante a pandemia COVID-19 o acompanhamento de doentes medicados com anta-
gonistas da vitamina K (AVKs) pode ter sido afetado. Este estudo pretende comparar a forma como estes doentes
foram monitorizados antes e depois da pandemia COVID-19 e compreender o impacto da consulta ndo presencial
no seu seguimento. Métodos: Estudo de coorte retrospetivo num Centro de Saude em Portugal. O estudo incluiu
doentes tratados com AVKs e seguidos no Centro de Saude para monitorizagdo do International Normalized Ratio
(INR) entre margo de 2019 e marco de 2021. Dados recolhidos: sexo, idade, tipo de AVK; INR; data da avaliagdo
do INR, tipo de consulta (presencial ou por telefone/e-mail). Foi utilizado o método de interpolagdo linear de Ro-
sendaal para calcular o tempo em intervalo terapéutico (TTR) pré- e pds-COVID-19. Foi definido um bom controle
se valores de TTR = 70%. Resultados: Foram incluidos 44 doentes. A média de TTR no periodo pré-COVID-19 foi
de 64,55% (95% IC: 58,10 - 71,00%). A média p6s-COVID-19 foi ligeiramente superior (+ 2,26%), 66,81% (95%
IC: 59,66 - 73,97%), mas a diferenca ndo foi estatisticamente significativa (p = 0,576). A utilizagdo da consulta
ndo presencial ndo contribuiu para o agravamento do TTR no periodo pds-pandemia, ndo mostrando um seguimento
inferior ao do periodo pré-pandemia em que todos os contatos foram presenciais [IC (95%) -0,397 - 0,196 para um
intervalo de referéncia -0,489 - 0,693]. Conclusdes: O valor de TTR em ambos os periodos foi semelhante e infe-
rior ao valor definido para hipocoagulagdo eficaz. A utilizagdo da consulta ndo presencial no periodo pds-COVID-19
ndo parece ter influenciado a qualidade da hipocoagulagdo.

Palavras-chave: Anticoagulantes, Varfarina, Coeficiente internacional normalizado, COVID-19, SARS-CoV-2.
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Follow-up of patients with vitamin K antagonists

INTRODUCTION

Anticoagulant therapy is crucial to prevent
adverse thromboembolic events in some diseas-
est. There are two types of anticoagulant drugs,
vitamin K antagonists (VKAs) (warfarin and
acenocoumarol) and direct oral anticoagulants
(DOACs)t. VKAs are widely used, low cost, and
there is great evidence they prevent thromboem-
bolic events?. They have, however, a narrow ther-
apeutic window, requiring frequent monitoring
and dosage adjustment?.

Atrial fibrillation (AF), the most common
sustained supraventricular arrhythmia in adults3,
requires chronic hypocoagulation to prevent
thromboembolic events3. Even though the 2020
European Society of Cardiology (ESC) guidelines
considered DOACSs first-line anticoagulant in AF3,
some patients are treated with VKAs. Further-
more, VKAs play an important role in some situa-
tions where there is a contraindication for DOACs,
such as in patients implanted with a mechanical
prosthetic heart valve3.

The international normalized ratio (INR)
is used to monitor the effect of VKAs therapy*.
However, to assess the quality of hypocoagula-
tion in these patients over time, the calculation
of the time in therapeutic range (TTR) has been
proposed. TTR measures the time of INR within
the desired range!?4. According to the ESC guide-
lines, VKAs are safe and effective with TTR values
greater than 70%?3.

Rosendaal’s linear interpolation method is a
method of calculating TTR that assumes there is a
linear increase or decrease between two consec-
utive INR determinations and assigns a specific
INR value each day between tests*>.

With the emergence of the Covid-19 pan-
demic, there was a need to readjust healthcare
activity, with many patients being followed re-
motely or even to the extension of the time in-
terval between INR assessments®. Some studies
suggest that TTR values of patients treated with
VKAs have decreased since the beginning of the
COVID-19 pandemic, which in turn makes these
patients vulnerable to complications’.

This study aimed to assess the quali-
ty of monitoring of patients treated with VKAs,
pre- and post-COVID-19 pandemic, by applying

Rosendaal’s linear interpolation method. It is also
intended to know the impact of non-face-to-face
appointments on monitoring patients treated with
VKAs.

MATERIALS AND METHODS

A retrospective cohort study was conducted
in a Health Center in the central region of Portu-
gal between March 2019 and March 2021.

A list of Health Center patients who had
at least one VKAs prescription during this peri-
od (March 2019 to March 2021) was obtained.
By consulting clinical records, a Microsoft Ex-
cel® database was created with the patients
who met the inclusion criteria for the study. Pa-
tients aged 18 years or older, treated with VKAs
(warfarin or acenocoumarol) throughout the
study period, and followed at the studied Health
Center for INR monitoring were included in this
study. Patients who changed therapy to DOACs,
patients with less than six INR assessments per
year, and deaths during the studied period were
excluded.

Clinical data were extracted from the med-
ical record, including sex, age, INR value, date
of INR assessment, type of consultation (face-
to-face or non-face-to-face), and type of VKAs
(warfarin or acenocoumarol). INR values were
classified as infra-therapeutic, therapeutic, or
supra-therapeutic, according to the INR target
range recommended for each patient.

TTR values were calculated for each patient
from March 2019 to February 2020 (pre-COVID-19
period) and from March 2020 to February 2021
(post-COVID-19 period), using Rosendaal’s lin-
ear interpolation method®. TTR = 70% was con-
sidered a high-quality INR control, according to
the ESC guidelines®. It was also defined that the
patient had a non-face-to-face follow-up if most
appointments for INR monitoring were remote
(telephone or email). This type of appointment
was only considered to have taken place when
patients had no cognitive deficits or clinical con-
ditions that implied difficulty in understanding the
adjustment.

To ensure confidentiality, data access to
each case file was performed by the physician
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responsible for the patient. The data were tran-
scribed to a database and a code was assigned to
each patient. Data collection was performed by
physicians not belonging to the research team.
This ensured that the researchers only had access
to anonymized data. The study was approved by
the Ethics Committee of the Regional Health Au-
thority of the Centre Region.

Statistical analyses were performed by
using IBM Statistical Package for the Social Sci-
ences (SPSS®), version 21.0. The population
was divided into two groups according to a val-
ue of TTR = or <70%, respectively. The differ-
ence in TTR, number of appointments, and type
of appointments/monitoring between the two
groups was analyzed. We presented categori-
cal variables as percentage and absolute fre-
quency, and continuous variables as the mean
+ standard deviation (SD) or median with in-
terquartile range. The normality of the distribu-
tion of continuous variables was analyzed using
the Kolmogorov-Smirnov test. Student’s t-test,
ANOVA, Chi-square, Fisher’s, and Mann-Whit-
ney’s tests were used to establish significant
associations between the variables collected at
the two moments of assessment and consider-
ing the non-face-to-face contacts. The non-in-
feriority assessment was calculated considering
sample size, mean, and standard deviation. De-
scriptive and inferential analysis of the data was
performed, with a 95% confidence interval. A
p-value less than 0.05 was considered statisti-
cally significant.

RESULTS

Between March 2019 and March 2021, 78
patients were treated with VKAs in the Health
Center. Of these, eight patients were excluded be-
cause they had suspended anticoagulant therapy,
12 were excluded because they had less than six
INR assessments per year, and 14 were excluded
because they had started DOACs. Forty-four pa-
tients were included in the study. The mean age
of the patients included was 76.16 £ 11.47 years,
and 14 (31.82%) were female (Table 1). Most
were hypocoagulated by situations without con-
traindication for DOACs (n = 31; 70.45%). The

Medicina (Ribeirdo) 2023;56(3):e-204617

Aveiro ASD, Vaz VDP, Ribeiro SAP, Pereira TIR, Santos AMLS, et al

most used VKA was warfarin (n = 43; 97.73%)
(Table 1).

Table 1
Cohort demographics and medical data.

Patient characteristics

Patients, n 44

o,
?sgDe') mean LIC 95%] [72.23:;369] (11.47)
Female sex, n (%) 14 (31.82%)
Medical data
}l(\)/;tg()otjgggn;rz(aéztjllcatlon 31 (70.45%)
\év(ljtzézscinrfr?gz;jlcatlon for 13 (29.55%)
INR target range
2.0 - 3.0 n (%) 32 (72.73%)
2.5-3.5n (%) 12 (27.27%)
Number of INR
measurements, 19 (17 - 22.25)
median (Q1-Q3)
Type of VKA
Warfarin 43 (97.73%)
Acenocoumarol 1 (2.27%)

AF: Atrial Fibrillation; VKA: vitamin K antagonist; INR: Internatio-
nal Normalized Ratio; SD: standard deviation

Th-e mean TTR in pre-COVID-19 period was
64.55% (95% CI: 58.10 - 71.00%). The post-
COVID-19 mean was slightly higher (+2.26%),
66.81% (95% CI: 59.66 - 73.97%), but not sta-
tistically significant [t (44)-0.564; p = 0.576]
(Table 2; Figure 1).

Table 2
Follow-up of patients with vitamin K antagonists.

Type of follow-up

Fully face-to-face, n (%) 17 (38.64%)

Partially face-to-face,
face-to-face contacts,
median (Q1-Q3)

80.00% (67.95% - 90.19%)

TTR
Days evaluated, median

: 723.50 (701.25 - 735.50
(Q1-Q3) ( )
Mean Pre-COVID-19, ¢4 550, (58.10% - 71.00%)

mean TTR (95%]IC)

Mean Post-COVID-19,
mean TTR (95%]IC)

TTR: Time in Therapeutic Range

66.81% (59.66% - 73.97%)
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In the subgroup analysis regarding the
TTR value greater than 70%, there were 19
patients (43.18%) in the pre-COVID-19 period
and 21 (47.73%) in the post-COVID-19 period
(Table 3).

Considering the variation pre-COVID-19
and post-COVID-19, TTR improved in the post-
COVID-19 period (n = 24; 54.55%) (Table 4). An-
alyzing the group with a TTR value lower than 70%
in the pre-pandemic period (n = 25), it was found

Figure 1: Box-in-Plot of the Minimum-Q1-Median-Q3-Maxi-
mum of TTR Pre- and Post-COVID-19.

Table 3
Anticoagulation control pre- and post-COVID-19.

Pre- Pre- Post- Post-
COVID -19 COVID-19 COVID-19 COVID-19
TTR<70% TTR=70% TTR<70% TTR=70%

n, (%) n, (%) n, (%) n, (%)

25 (56.82%) 19 (43.18%) 23 (52.27%) 21 (47.73%)

that the majority 60% (n = 15) maintained a TTR
value below 70%. While of the 19 patients with a
pre-pandemic TTR = 70%, the majority, 57.89%
(n = 11), maintained good TTR value. (Table 4)

In the pre-COVID-19 period, all INR assess-
ments were face-to-face. In the post-COVID-19
period, there were in-person and non-in-person
assessments. The use of non-face-to-face assess-
ments in the post-COVID-19 period did not in-
terfere with the INR, with a TTR value no lower
than in the pre-COVID-19 period (95% CI - 0.397
- 0.196 for a reference interval - 0.489 - 0.693).

Table 5
Comparison of anticoagulation control in patient sub-
groups.

Mean IC 95% Test p Value
Mean Diffe- ¢
rences, mean -2.26 (-10.35-5.83) -0.564 0.576
TTR (95%]IC) ’
Worsening
(post-pre < 0)
according to 7
the number -- -- 1.099 0.548
of non-fa-
ce-to-face
contacts
Mean (sub-
group 31), t
mean TTR -4.55 (-14.32 - 5.22) -0.951 0.349
(95%]IC)
Non-face-
-to-face
contacts vs X?
Worsening 1.997 0.218
(post-pre
< 0)
Non-face-
-to-face X2
contacts vs 0.302 0.758
good/bad )

TTR (>70%)

TTR: Time in Therapeutic Range

Table 4

TTR: Time in Therapeutic Range

Comparison of anticoagulation variation, pre- and post-COVID-19.

Pre-COVID TTR<70%

Pre-COVID TTR=70%

(n=25) (n=19) TTR variation (Pre and Post)
Post-Covid Post-Covid Post-Covid Post-Covid
TTR<70% TTR=70% TTR<70% TTR=70% Worse Better
15 (60.00) 10 (40.00%) 8 (42.11%) 11 (57.89%) 20 (45.45%) 24 (54.55%)

TTR: Time in Therapeutic Range
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The variation in each group (TTR < and = 70%)
pre- and post-COVID-19 was not associated with
the use of non-face-to-face appointments (tele-
phone or email) (X? 0.302; p = 0.758) (Table 5).

DISCUSSION

It is known that INR outside the recom-
mended therapeutic range predisposes patients
to bleeding or thromboembolic complications?.
During the COVID-19 pandemic, patients treat-
ed with VKAs may have avoided seeking health-
care appointments, leading to lower TTR val-
ues and poorer follow-up’. According to Emren
et al., it was found that during the pandemic,
about 60% of patients did not seek medical help
in case of bleeding complications, and about 6%
reduced the dose of warfarin without medical
indication’.

However, in this study, similar TTR values
were found in the pre- and post-COVID-19 pan-
demic period; the pandemic does not seem to
have affected the quality of follow-up of patients
medicated with VKAs. Despite this, the TTR value
in both periods (pre- and post-COVID-19) was <
70%, which is lower than recommended.

Several studies indicate that patients on
VKAs often have INR values outside the recom-
mended therapeutic range?°1%1%12 and are often
under-anticoagulated!3. Studies carried out exclu-
sively in primary health care have also revealed
suboptimal TTR values®4, In HIPOGAIA, a study
developed in primary health care in Portugal, a
mean TTR of 67.4+6.5% was observed, i.e., close
to the value found in our study!. However, the TTR
reference values defined for effective hypocoagu-
lation vary from study to study.

On the other hand, the SAIL Warfarin Out
of Range Descriptors Study warns that the exclu-
sive use of TTR for monitoring the effectiveness
of hypocoagulation may be insufficient since
even with adequate TTR, there may occasionally
be INR values far outside the reference range,
leading to a risk of haemorrhage or thromboem-
bolic events?o.

Several factors that affect the TTR value
have not been considered in this study. Patients
with mechanical prosthetic heart valves under
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VKAs!> and patients at high bleeding risk seem
to have lower TTR values'4, conditioning possible
complications. Age, sex, and the frequency of INR
assessment are also factors that appear to affect
TTR values®. In addition, excessive alcohol con-
sumption, comorbidities, non-adherence to ther-
apy, dosage errors, changes in usual medication,
and variations in dietary vitamin K intake seem to
have an impact on INR controli#16,

Several ways of monitoring anticoagulated
patients with VKAs, such as remote INR monitor-
ing, have been described!7'7. Management of the
disease at home seems to improve patients’ qual-
ity of life and could be an appropriate solution for
their follow-up during the pandemic?’.

In this study, non-face-to-face assessments
(email or telephone) in the post-COVID-19 period
did not interfere with the INR, with a TTR value
no lower than in the pre-COVID-19 period. Virtual
monitoring of patients under VKAs has proven ef-
fective in therapy control and management. Thus,
our study may inform the development of new
strategies for remote monitoring of patients with
VKAs.

In addition, patient education on therapy
management may increase their confidence in
controlling the disease?!’. According to Lale Ding
Asarcikl et al., only 30.2% of patients seem to be
aware of their target INR values'?. Thus, health
education for patients under VKAs could be an
important area of future intervention. We are
also alert to the possibility of future replacement
of VKAs by DOACs in cases where these are not
contraindicated.

The main limitation of this study is the small
sample size, partly explained by the increasing use
of DOACs. In addition, this was a study conducted
in a single Health Center. Thus, in the future, it
would be interesting to study several Portuguese
Healthcare units. Variables such as age, gender,
socio-economic level, comorbidities, or polymedi-
cation may affect the TTR, so they may constitute
bias. The fact that there are different methods to
calculate TTR and different reference values for
effective hypocoagulation may also constitute a
limitation in interpreting the results and compar-
ing them with other existing studies. Finally, the
potential lack of records in the patient’s clinical
files may affect the results.
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CONCLUSIONS

We have concluded that the TTR value in
both periods (pre- and post-COVID-19) was sim-
ilar and lower than the value defined for effective
hypocoagulation. Thus, transition to DOACs may
be an alternative for eligible patients. Health ed-
ucation and closer monitoring of these patients
may also improve the management of treatment
and associated cardiovascular risks.

The use of non-face-to-face appointments
in the post-COVID-19 period does not seem to
have influenced the quality of control of hypo-
coagulation. In the future, new non-face-to-face
monitoring strategies for hypocoagulated patients
with VKAs may be an added value by reducing
costs and associated constraints.
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