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Warfarin anticoagulation in the Covid-19 pandemic: Telephone-based management at a regional 
hematology outpatient center in Joinville, Brazil  
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Dear editors, 

Oral anticoagulation (OA) is a well-established therapeutic approach 
for prevention of cardioembolic stroke and venous thromboembolism 
[1]. Adequate OA is a key element in reducing the high social burden, 
morbidity and mortality associated with cardiovascular diseases [2–4]. 
In January 2020, the World Health Organization (WHO) declared 
COVID-19 a public health emergency of international concern. Since 
then, the strategy of social distancing has been adopted in most coun-
tries, with varying degrees of restriction and compliance. Among various 
implications of this strategy, a negative impact in the management of 
chronic diseases is expected, due to reduced access to health-care fa-
cilities [2]. 

OA with warfarin demands regular prothrombin time (PT) with in-
ternational normalized ratio (INR) testing, and medical follow-up for 
identifying factors that may increase risk of bleeding or poor INR control 
[3–5]. For most indications of OA, an INR between 2 and 3 is deemed 
adequate. The time in the therapeutic range (TTR) calculated by the 
Rosendaal method is an essential measure of quality of OA with 
warfarin, on both individual and populational levels [6]. 

In March 2020, COVID-19 cases were beginning to increase in Brazil, 
and local authorities restricted in-person non-urgent medical appoint-
ments. This compromised the OA follow-up at our treatment center, and 
a telephone-based model had to be implemented quickly. Since then, OA 
follow-up is based on a scheduled telephone call, in which the patient 
reports to the hematologist the INR result, occurrence of bleeding or 
other clinical event. Considering that most patients on OA are elderly, 
and with old age being a significant risk factor for severe COVID-19, this 
remote approach could prove favorable if OA quality is sustained [2,5]. 

To assess the impact of this unplanned shift from in-person to 
telephone-based OA with warfarin, we performed a retrospective anal-
ysis of patients seen at Centro de Hematologia e Hemoterapia de Santa 
Catarina (HEMOSC) in the city of Joinville, Brazil. All patients on OA 
seen between March and September 2019 (In-Person Cohort, IPC) and 
March and September 2020 (Telephone-based Cohort, TBC) had their 
electronic health charts reviewed. Inclusion criteria were age 18 years or 
older and warfarin anticoagulation with a target of 2.0 to 3.0 INR. 
Exclusion criteria were less than three visits in the study period or more 
than one missing INR value. All PT essays were performed after veni-
puncture. IPC patients received updated warfarin dosing by the 

hematologist after showing a new INR result. TBC patients informed a 
new INR result verbally, via e-mail or text message, and were verbally 
informed of any changes on warfarin dosing. A printed warfarin pre-
scription and request for new INR were made available for all patients at 
each appointment. Warfarin dispensation at our site was available for all 
patients. Time in therapeutic range (TTR) was determined by the 
Rosendaal linear interpolation method [6]. Stable warfarin dose was 
defined as three or more consecutive prescriptions without change. 
Irregular attendance to clinical follow-up was defined as tardiness of 30 
days or more in relation to expected return visit. This study was 
approved by the institutional review board and carried out in accor-
dance with the Declaration of Helsinki. Statistical analyses were per-
formed using R Studio version 1.4.1106. 

Retrospective analysis of 358 patients in 2019 (IPC) and 411 patients 
in 2020 (TBC) was performed. In IPC, 1552 prothrombin time tests with 
INR were performed; in TBC, 1803. Main patient characteristics are 
featured in Table 1. Female patients were 50% (n = 180) in IPC and 49% 
(n = 203) in TBC (p = 0.83). Median age at first follow-up visit was 73 
years (interquartile range, IQR: 65–80) in IPC and 71 years (IQR: 62–78) 
in TBC (p = 0.015). Main indications for OA were previous car-
dioembolic stroke (50% in IPC; 45% in TBC), atrial fibrillation (41% in 
IPC; 35% in TBC), and mechanical heart valve (5% in IPC; 11% in TBC). 

Stable warfarin dose was observed in 168 (47%) IPC patients and 
234 (57%) TBC patients (p < 0.01). Irregular attendance to clinical 
follow-up was seen in 12 (3%) IPC patients and 23 (6%) TBC patients (p 
= 0.17). Mean PT tests per patient was 4.33 (IQR: 3–5) in IPC and 4.38 
(IQR: 3–5) in TBC (p = 0.57). Median interval in days between PT tests 
was 39 days (IQR: 31–44) in IPC and 37 days (IQR: 12–63) in TBC (p =
0.02). 

The median TTR was 62% (IQR: 34–84) for IPC, and 63% (IQR: 
40–88), with 52% of tests on target in IPC and 51% in TBC (Fig. 1). TTR 
equal to or above 65% was observed in 49% of TBC patients and 46% of 
IPC patients (p = 0.56). INR was close to target, considering target INR 
and values 1.80–1.99 or 3.01–3.50, in 71% of IPC PT tests and 72% of 
TBC PT tests. INR below 1.5 or above 5.0 were seen in 8% and 1.5% of 
IPC tests, and 7% and 2.3% of TBC tests. 

While the shift in OA management at Hemosc - Joinville was carried 
out due to unforeseen circumstances, no detriment to warfarin control 
could be determined in our analysis. Comparable TTR, tests on target, 
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and number of tests per patient in each study period were observed in 
TBC and IPC. Using the Rosendaal linear interpolation method, effective 
cardiovascular prevention is associated with a TTR equal to or above 
65% [6]. For a hematology treatment center, obtaining this standard 
collectively is an established measure of quality [1,7]. Median TTR for 
our patient population was just below this target in both cohorts. This 
reinforces that OA management at our institution needs further 
improvement, especially regarding patient adherence to treatment and 
follow-up. TTR below the target of 65% is not uncommon, both in 
clinical trials [8] and real world [1,4] scenarios. Considering the TTR 
(61.3%) for Central and South American treatment centers in the RE-LY 
study [8], observed quality of OA at our institution seems to be at least 
on par with regional standards. Also comparably, telephone-based oral 

anticoagulation due to COVID-19 has been recently reported as feasible 
in an anticoagulation clinic in the United States [9]. 

A slight increase in our patient population, with more patients on OA 
due to mechanical heart valves is mostly due to a cardiology outpatient 
center ceasing to follow-up OA in the COVID-19 pandemic. For this 
reason, the TBC patient population was slightly younger than in IPC. 
While an increase in stable warfarin dose was observed in TBC, whether 
this translates to better management needs to be evaluated with a longer 
follow-up period. The continuation of TBC may confirm if adherence to 
follow-up is not hindered by this remote approach. 

Warfarin dispensing at Hemosc - Joinville consisted of approxi-
mately 116.000 pills in 2019 and 86.000 in 2020. While this 26% 
reduction, in face of a larger population in regular OA (411 versus 358), 
could impair OA, we expect that many patients chose to buy the medi-
cation close to home or online, thus reducing even further their need to 
exit their homes. Even before the pandemic, this preference was already 
reported by some patients. A well-structured health economics analysis 
of costs attributed to warfarin purchasing, PT testing, transportation to 
and from medical appointments and laboratory facilities is in order in 
the continuation of this study to compare our population with published 
data [4–10]. This is especially necessary considering the clinical possi-
bility for many patients (about 80% of our patient population) of 
switching from warfarin to direct oral anticoagulants (DOAC). Recently, 
switching to DOAC due to COVID-19 restrictions has been reported with 
favorable outcomes [10]. In Brazil, warfarin is offered in the public 
health system and, should a patient decide to purchase it, its monthly 
out-of-pocket cost is approximately twenty times less expensive than a 
DOAC. No DOAC is currently dispensed in the public health system in 
Brazil [1], and its monthly cost is approximately one quarter of the 
national minimum wage. 

Limitations of this study include its retrospective nature, the lack of 
patient-reported quality of life outcomes, and the sudden need to switch 
our OA follow-up, which precluded the elaboration of a clinical study 
protocol, validated in a small cohort before being applied to the whole 
population. Direct access to INR results via our laboratory providers is 
currently being pursued. We plan on offering patients the choice of 
returning to in-person OA management or staying in the remote 
approach as soon as COVID-19 restrictions begin to be eased. Consid-
ering the comparable OA management observed, telephone-based OA is 
feasible and safe in our patient population. Further studies are needed to 
confirm possible favorable effects on health economics and quality of 
life of patients. 

Table 1 
Main features of OA patients using warfarin at Hemosc - Joinville.   

2019 (In- 
Person Cohort) 

2020 (Telephone- 
Based Cohort) 

p 

Number of patients 358 411 – 
Female gender (%) 180 (50%) 203 (49%) 0.83 
Median age (years; IQR) 73 (65–80) 71 (62–78) 0.015* 
Age ≥ 60 years 85% 79% 0.08 
Indication for oral 

anticoagulation    
Atrial fibrillation (%) 149 (41%) 140 (35%) 0.036* 
Cardioembolic stroke (%) 179 (50%) 186 (45%) 0.19 
Mechanical heart valve (%) 16 (5%) 46 (11%) <0.01* 
Other (%) 14 (4%) 39 (9%) <0.01* 

Stable warfarin dosing (%) 168 (47%) 234 (57%) <0.01* 
Irregular attendance to 

clinical follow-up (%) 
12 (3%) 23 (6%) 0.17 

Mean number of PT tests 
(IQR) 

4.33 (3–5) 4.38 (3–5) 0.57 

Median interval in days 
between PT tests (IQR) 

39 (31–44) 37 (12–63) 0.14 

Number of performed PT tests 1552 1803 – 
Median TTR (% of total days; 

IQR) 
62% (34%– 
84%) 

63% (40%–88%) 0.78 

Patients with TTR ≥65% 46% 49% 0.56 
Tests on target (%) 52% 51% 0.98 
INR ≥1,80 and ≤3,50 (IQR) 1101 (71%) 1299 (72%) 0.49 
INR <1,50 (%) 127 (8%) 128 (7%) 0.24 
INR >5,00 (%) 23 (1,5%) 42 (2,3%) 0.08 
INR >7,00 (%) 4 (0,3%) 10 (0,6%) 0.28 

INR: international normalized ratio. IQR: interquartile range. PT: prothrombin 
time. TTR: time in therapeutic range. 

* Statistically significant differences, considering p value below 0.05. 

Fig. 1. All prothrombin time INR tests performed at in-person (IPC, n = 1552; yellow) and telephone-based (TBC, n = 1803; green) cohorts, according to categorized 
test results. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.) 
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