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THE SHORT-TERM EFFECT OF THE COVID-19 PANDEMIC
ON THE MANAGEMENT OF WARFARIN THERAPY

The aim of this study was to investigate the short-term effect of the COVID-19 pandemic

The study included 139 Atrial fibrillation (AF) patients and 173 prosthetic valve patients (PVP) who
were using warfarin. The time in therapeutic range (TTR), International Normalized Ratio (INR)
averages, the numbers of INR tests, and the non-adherence to INR monitoring (NIM) were compared
for the pre-covid period (PCP) and the COVID-19 period (CP). Also, adherence to warfarin therapy

For all patients, the INR values were higher in the CP (2.47 vs 2.60, p<0.001), and the NIM percentage
was higher (19.2% vs 71.5%, p<0.001) in the CP. The number of INR tests was lower during the CP
(p<0.001).The percentage of patients with TTR>70% was lower during the CP (41.7% vs 33%
p=0.017). Subgroup analysis showed that for PVP, TTR values and the percentage of patients with
TTR >70% were similar in both the PCP and CP periods. The questionnaire showed that for 94.1%
of respondents, the major cause of NIM in the CP was the COVID-19 pandemic. However, during

Lower TTR during the COVID-19 pandemic can increase bleeding and thromboembolic cases.

Therefore, patients taking warfarin should be followed more closely, and more practical ways should
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Introduction

Warfarin, a vitamin K antagonist, is one of the most
widely used drugs worldwide with indications such as
atrial fibrillation (AF), metallic heart valve and deep vein
thrombosis. Warfarin in the therapeutic range significantly
reduces the risk of recurrent ischemic stroke, deep vein
thrombosis and pulmonary embolism [1-3]. The parameter
oftime in therapeuticrange (TI'R) is defined as the percentage
of time in which the patient’s International Normalized Ratio
(INR) values are within the therapeutic range. A TTR value
of >70% is accepted as an indicator of optimal benefit from
warfarin treatment [4-6]. However, factors such as genetic,
demographic and medical conditions of the patients and non-
adherence to warfarin make it difficult to reach and maintain
targets of >70% in TTR [7-11].

The COVID-19 virus pandemic has caused substantial
increases in mortality and morbidity worldwide. As a result
of the patient’s anxiety about catching COVID-19, and
various health policies developed to prevent the risk of
transmission and spread of COVID-19, the number of
outpatient clinic visits has decreased by approximately 60%
[12]. It is unclear whether this reduction in outpatient visits
has a negative impact on the treatment of patients.

ISSN 0022-9040. Kapauoaorus. 2021;61(7). DOI: 10.18087/cardio.2021.7.n1593

The aim of this study was to investigate the short-term
effects of the COVID-19 pandemic on patients using
warfarin for AF or prosthetic valve disease.

Material and methods

This retrospective cohort study was conducted in Bursa
Yuksek Ihtisas Training and Research Hospital in Turkey.
The study protocol was approved by the Local Ethics
Committee of the hospital in accordance with the Declaration
of Helsinki and Good Clinical Practice Guidelines and
written informed consent was obtained from all participants.

Study population
A total of 725 patients aged >18 years who visited
the cardiology outpatient clinic for INR monitoring between
10 September 2020 and 10 December 2020 were assessed
for eligibility for the study. Inclusion criteria were defined as
the use of warfarin for at least one year for AF or prosthetic
mitral /aortic valve. Exclusion criteria were:
(1) less than 2 INR tests in the last year;
« (2) discontinuation of warfarin due to any indication
(such as elective / emergency surgery, bleeding, stroke,
switching to other anticoagulant treatments);
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«  (3) hospitalization within 1 year for any reason;
«  (4) using warfarin for an indication other than AF

and prosthetic valve (such as deep vein thrombosis,

pulmonary embolism);

. (8) visiting a different hospital

at least once for the INR test;

« (6) ahistory of home quarantine
with the diagnosis of COVID-19;
« (7) adiagnosis of both AF

and a history of prosthetic valve
«  (8) swiching/adding/stopping any chronic drug (s)

during the previous year.

Afterimplementation of the inclusion and exclusion criteria,
338 of 725 patients were eligible for the study. During the CP,
S minor bleeding events were detected, which did not require
drug discontinuation or dose reduction. Informed consent for
participation in the study was obtained from all the patients.

Patient characteristics

Demographic data, baseline characteristics, chronic
diseases and medications which could most interact with
warfarin were recorded during the outpatient clinic visits.
The definition of major and non-major bleeding was made
according to the International Society on Thrombosis and
Haemostasis criteria [ 13]. The first COVID-19 case in Turkey
was diagnosed on March 10, 2020, and two study periods
were defined based on that date:
«  Pre-Covid Period (PCP): a 6-month period

from 10 September 2019 to 10 March 2020;
«  Covid Period (CP): a 6-month period from 10 March

2020 to 10 September 2020.

Number of INR tests, Average INR value and TTR

The total number of INR tests, the average INR value and
TI'Rin both periods (PCP-CP) were calculated and recorded
for each patient and were then compared statistically.
Time in therapeutic range (TTR) was calculated using
the Rosendaal method [14]. The therapeutic INR range was
accepted as 2-3 for AF and aortic prosthetic valve, and as
2.5-3.5 for mitral prosthetic valve. The average INR value was
calculated by dividing the total INR values by the number
of INR tests (total of INR values in the period/total number
of INR tests in the period).

Non-adherence to Warfarin/INR monitoring (NIM)

Patients with one or more intervals of >45 days between
two consecutive INR tests were considered non-adherent
to INR monitoring (NIM). A questionnaire which had
been designed in a previous study, was modified to measure
adherence to warfarin and to investigate the cause of NIM [15].
« (1) Question: "How often have you used warfarin

at the dose recommended by your doctor in the last month?”
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«  Answers: "Always (100%)”, "Almost always (90%)”,
"Most of the time (75%)”, "About half of the time (50%)”
and "Less than half of the time (<50%)”.
«  (2) Question: "How often did you forget to take warfarin
daily last month?”

» »

« Answers: "Never”,

» »

Rarely”, "Once a week”,
”2-3 times a week” and "Almost every day”.
«  (3) Question: "How often did you decide not to use
warfarin voluntarily in the last month?”
« Answers: "Never”, "Rarely”, "Once a week’,
”2-3 times a week” and "Almost every day”.
«  (4) Question: "Why did you delay INR testing?
(for the patients defined as NIM)”
«  Answers: (a) "Ifelt good and

did not think it was necessary”.

(b) "1did not have the opportunity

to go to the hospital”.

(c) "I forgot that it was time for the INR test”.

(d) "I did not want to come because

of the COVID-19 pandemic”.

Patients who answered (a) “most of the time (75%)”
or less in response to question 1, (b) "once a week” or more
in response to question 2, or (c) “once a week” or more
in response to question 3, were considered non-adherent
to warfarin.

Statistical analyses

All statistical analyses were performed using IBM SPSS
Statistics v. 21 software. Since the repeated measurements
(average INR values, number of INR tests, NIM, TIR
value) differed from normal distribution when examined
with the Kolmogorov—Smirnov test, they were compared
with the Wilcoxon signed-rank test. The dichotomous
dependent variable (TTR<%70 - TTR>70) was compared
with the McNemar test. The patient characteristics were
compared across the dichotomous dependent variable
(TTR<%70-TI'R>70) using the Chi-square, Fisher’s
Exact, Mann-Whitney U or the Kruskal-Wallis tests, as
appropriate. Variables with a p value of <0.05 in those tests
were re-evaluated in univariate and logistic regression
analyses to determine the independent predictors for
TI'R <70%.

Results

Of the 338 patients included in the study, 26 (65.4%
female, 61.5% AF patients) had no INR test or only one
INR testduring the CP. All 26 patients stated that they did
not attend hospital visits due to the COVID-19 pandemic
[Questionnaire 4 (d)]. Data for those 26 patients were not
included in statistical analyses because it was not possible
to calculate TTR for those patients during the CP. Of the
312 patients. evaluated statistically, 139 (44.6%) were using
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Table 1. Statistical comparison of Pre-Covid Period (PCP) and Covid Period (CP)

Parameters Pre-Covid Period Covid Period P
TOTAL (AF+PV)
Average INR levels. Median (25%-75%) 2,47 (2,22-2,72) 2,60 (2,32-3,00) <0,001
Number of INR tests. Median (25%-75%) 6,00 (5,00-8,00) 5,00 (3,00-6,00) <0,001
TIR Median % (25%-75%) 66,20 (49,72-84,00) 54,30 (29,00-80,00) <0,001
Non adherent to INR monitoring n (%) 60 (19,2%) 223 (71,5%) <0,001
TIR>%70n (%) 130 (41,7%) 103 (33%) 0,017
PROSTHETIC VALVE (PV)
Average INR levels. Median (25%-75%) 2,55 (2,32-2,76) 2,64 (2,36-3,00) <0,001
Number of INR tests. Median (25% —75%) 7,00 (6,00-8,00) 6,00 (4,00-7,00) <0,001
TI'R Median % (25%-75%) 58,80 (39,25-74,60) 52,50 (31,35-78,00) 0,122
Non adherent to INR monitoring n (%) 24 (13,9%) 111 (64,2%) <0,001
TIR>%70n (%) 51(29,5%) 54 (31,2%) 0,804
Average INR levels. Median (25%-75%) 2,55 (2,32-2,76) 2,64 (2,36-3,00) <0,001
ATRIAL FIBRILLATION (AF)
Average INR levels. Median (25" -75%) 2,41 (2,18-2,71) 2,49 (2,25-2,96) 0,009
Number of INR tests. Median (25% —75%) 6,00 (5,00-7,00) 4,00 (2,00-5,00) 0,009
TIR Median % (25% —75%) 73,00 (61,00-87,00) 55,90 (20,00-86,00) <0,001
Non adherent to INR monitoring n (%) 36 (25,9%) 112 (80,6%) <0,001
TIR>%70n (%) 79 (57,2%) 49 (35,3%) <0,001

warfarin because of AF, and the remaining 173 patients
(55.4%) were prosthetic valve patients (PVP). The rates
for heart failure (25,2% vs 10,4%, p=0,01), stage 3 chronic
renal disease (%16,5 vs %2,9, p<0,01), diabetes (%18,7 vs
%10,4, p=0,036), hypertension (%48,2 vs %32,9, p=0,07)
and coronary stent (%17,3 vs %3,5 p<0,01) were higher in
the AF group. The other patient characteristics were similar

in both groups.

Comparision of Pre-Covid Period
(PCP) and Covid Period (CP)

As a result of the statistical comparison of both periods
(CP and PCP) of all patients, the average INR values were
higher (2.47 vs 2.60 p<0.001) and the number of INR
tests was lower (p<0.001) in CP. The rate of NIM was
significantly higher (19.2%vs 71.5% p<0.001) and there was
a significant decrease in TI'R values (66.2 vs 54.3 p<0.001)
in CP. The rate of patients with a TI'R value of >70 was
lower during CP (41.7% vs 33% p=017). Subgroup analysis
based on indications for warfarin showed that unlike AF
patients, the decrease in TI'R value in the PVP group was not
significant statistically (Table 1).

Factors Affecting Quality of Warfarin Treatment

The results of the comparative analyses were as follows:
(I) The number of INR tests was significantly higher
in patients with TTR<70% during CP (p<0.01) (Table2),
(II) There was no statistically significant relationship
between the medications and TTR during CP (Table 3), (III)
Female gender and CKD remained independent predictors
for TTR <70% when used in the univariate and multivariate
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logistic regression analyses. Female gender was determined
to increase the probability of TTR<70% by 3.26-fold, and
CKD increased the risk 7.28-fold in CP (Table 4).

Questionnaire

The results of the questionnaire showed that only
14 of 312 patients (4.5%) were non-adherent to warfarin
medication in the last month (the first 3 questions).
In question 4, 210 (94.1%) of 223 patients who were
considered NIM in CP gave the response of (d) ("I did
not want to go to the hospital for INR testing because
of the COVID-19 pandemic”), 9 (4%) gave responnse (b)
("I did not have the opportunity to go to the hospital”) and
the remaining 4 (1.7%) gave response (a) ("I felt good and I
did not think it was necessary”).

Discussion

The results of this study demonstrated that the rate
of NIM and the average INR value increased significantly
during CP, whereas the TI'R value, the rate of patients
with TI'R >70% and the number of INR tests decreased
significantly. As an exception in the PVP group,
the decrease in both the TI'R value and the rate of patients
with TTR >70% in CP was not significant statistically.
Multivariate logistic regression found that female gender
(odds ratio, 3.26 [95% CI, 1.96-5.40]) and CKD (odds
ratio, 7.28 [95% CI,1.64-32.31]) were independent
predictors of low TT'R in CP. According to the results of the
questionnaire, only 14 of the 312 patients (4.5%) were
found to be non-adherent to warfarin treatment in the last
month. Of the 233 NIM patients, 210 (94.1%) stated that
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Table 2. Baseline demographic and clinical characteristics of the patients and their association with TI'R values in two periods

Variables Pre-Covid Period (PCP) Covid Period (CP)
TIR<%70  TIR>%70 p TIR<%70  TIR>%70 p
Over 65 years old, n (%) 74 (40,7%) 61 (46,9%) 0,271 88 (42,1%) 47 (45,6%) 0,554
Female, n (%) 106 (58,2%)  70(53,8%) 0,440 138 (66,0%)  38(36,9%) <0,001
No formal education, n (%) 21 (11,5%) 12 (9,2%) 0,361 24(11,5%) 9(8,7%) 0,308
Primary education, n (%) 86 (47,3%)  72(55,4%) 0,361 110 (52,6%) 48 (46,6%) 0,308
Secondary education and more n (%) 75 (41,2%) 46 (35,4%) 0,361 75 (35,9%) 46 (44,7%) 0,308
Atrial fibrillation, n (%) 60 (33%) 79 (60,8%) <,001 90 (43,1%) 49 (47,6%) 0,451
Prosthetic valve, n (%) 122 (67%) 51(39,2%) <0,001 119(56,9%)  54(52,4%) 0,451
Previous ischemic stroke, n (%) 33 (18,1%) 16 (12,3%) 0,163 41 (19,6%) 8(7,8%) 0,007
PAD, n (%) 6 (3,3%) 4(3,1%) 0,913 6 (2,9%) 4(3,9%) 0,633
Heart failure, n (%) 30(16,5%) 23 (17,7%) 0,779 41(19,6%)  12(11,7%) 0,078
Stage 3 CKD, n (%) 24 (132%) 4(3,1%) 0,002 26 (12,4%) 2(1,9%) 0,002
Diabetes Mellitus, n (%) 18 (9,9%) 26 (20%) 0,011 27 (12,9%) 17 (16,5%) 0,392
Liver disease n(%) 4(2,2%) 2 (1,5%) 0,676 6 (2,9%) 0 (%0,0) 0,083
Previous non-major bleeding n(%) 11 (6,0%) 2 (1,5%) 0,050 11 (5,3%) 2 (1,9%) 0,167
Previous major bleeding,n(%) 5(2,7%) 0(0,0%) 0,057 5(2,4%) 0(0,0%) 0,114
Hypertension, n(%) 67 (36,8%) 47 (36,2%) 0,905 71 (34,0%) 43 (41,7%) 0,180
Chronic bronchitis, n(%) 3(1,6%) 7 (5,4%) 0,065 5(2,4%) 5(4,9%) 0,246
Coronary stentn (%) 13 (7,1%) 17 (13,1%) 0,080 23 (11,0%) 7(6,8%) 0,236
Coronary bypass surgery, n (%) 14 (7,7%) 10 (7,7%) 1,000 16 (7,7%) 8 (7,8%) 0,972
Non adherent to INR monitoring n (%) 121(66,5%)  102(78,5%) 0,021 146 (69,9%) 77 (74,8%) 0,367
Number of INR tests. Median (25%-75%) 7,0 (6,0-8,0)  6,0(5,0-8,0) 0,045 5,0(3,07,0) 4,0 (3,0-6,0) <0,01
Non adherent to warfarin. Medication = - - 8 (%3,8) 6 (%5,8) 0,423
HAS-BLED score median (min-max) 1(0-7) 1(0-6) 0,016 1(0-7) 1(0-4) 0,983

Values are expressed as number (%), mean * standard deviation, or median [interquartile range].

PAD peripheral artery disease, CKD chronic kidney disease.

they did not want to go to the hospital for INR testing
because of the COVID-19 pandemic.

Both the significant decrease in the TIR values and
significant increase in INR values in CP may cause an increase
in cerebral vascular events and/or bleeding complications
in later periods. Therefore, options such as raising awareness
about the importance of regular INR testing, applying
the

[16], home testing or switching to a new-generation oral

“drive-up anticoagulation testing service” method

anticoagulant agent may be more rational for these patients.
In a study by Apostolakis et al, female gender was shown
to be an independent predictor of TI'R [11]. In another study

it was shown that those with normal renal function have higher
TI'R than patients with CKD [17]. Similarly in the current study,
female gender and CKD were determined to be independent
predictors for lower TT'R. Interestingly, in patients with a TTR
<70%, the numbers of INR tests were significantly higher. This
may be related to warfarin dose adjustment in patients whose
INR values are not within the therapeutic range because
dose adjustment requires more frequent INR testing, such as
once a week. In addition, no significant relationship was seen
between NIM and TIR in CP (p=0.367). Further studies
are needed to investigate which factors have a negatively
effect on TI'R in CP. Despite the higher rate of NIM and

Table 3. Medications of the patients and their association with TT'R values in two periods

Drugs Pre-Covid Period (PCP) Covid Period (CP)

TIR<%70 TIR>%70 p TIR<%70 TIR>%70 p
ASA 100 mg, n (%) Covid Period (CP) 6 (4,5%) 0,130 13 (6,1%) 6(5,8%) 0,850
ASA 300 mg, n (%) 0 0 - 0 0 =
NSAIDs, n (%) 6 (3,3%) 1(0,8%) 0,137 7 (3,3%) 0 (0,0%) 0,060
Loop diuretics, n (%) 35(19,2%) 24 (18,5%) 0,864 43 (20,6%) 16 (15,5%) 0,285
Verapamil, n (%) 6(3,3%) 7 (5,4%) 0,363 9 (4,3%) 4(3,9%) 0,861
Amiodarone, n (%) 6(3,3%) 2 (1,5%) 0,333 4(1,9%) 4(3,9%) 0,301
Digoxin, n (%) 16 (8,8%) 19 (14,6%) 0,108 23 (11,0%) 12 (11,7%) 0,865
P,Y,, inhibiters, n (%) 0 (0,0%) 3(2,3%) 0,039 3(1,4%) 0 (0,0%) 0,222

NSAIDs Non-steroidal anti-inflammatory drugs, ADP Adenosine-diphosphate receptor inhibiters, ASA acetylsalicylic acid.
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Table 4. Associations of related variables
with the presence of lower TI'R levels

TIR<%70
Variables Univariate Multivariate
OR OR
(95% CI) P (95% CI) P
3,32 3,26
Female (2,03-544) 00001 (| 570 gy 00001
Over 1,15
65yearsold  (0,72-1,85) >3 - -
Stage 7,17 7,28
o3 %:KD (1,67- 0,008 (1,64~ 0,009
= 30,85) 32,31)
. 1,39
Hypertension (0,86-2,26) 0,18 - -
Previous
: 2,90 2,04
Isstcr};gemc (1,30-643) 299 (ggg_471) 000

CKD chronic kidney disease.

decrease in INR visits, the questionnaire results showed that
adherence to warfarin treatment was significantly high during
the COVID-19 pandemic (95.5%).

Conclusion

Lower TI'R during the COVID-19 pandemic can increase
bleeding and thromboembolic cases. Therefore patients
taking warfarin can be followed up more closely and more
practical ways of INR testing can be established.

Limitations

The Rosendall method can calculate TT'R only between
the first INR test and the last INR test of the patients. This
resulted in differences between the periods in which
TIR was calculated. In the questionnaire, adherence to
warfarin treatment was questioned only for the previous
month. Therefore, the questionnaire could be considered
insufficient to evaluate non-adherence during the entire
period of the COVID-19 pandemic. In addition, since
the questionnaire was not applied in the pre-COVID-19
period, comparisons could not be made.

No conflict of interest is reported.
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