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Abstract
Coronavirus Disease 2019 (COVID-19) is a pandemic affecting many countries worldwide. Given the increasing incidence 
especially in elderly and individuals with comorbid conditions, it is advised by health authorities to stay home if possible, 
maintain social distancing and stay away from those who are sick or could be infected. Patients with comorbidities especially 
cardiovascular disease are at higher risk of getting infected with COVID-19 and have worse prognosis. Among efforts to 
safely manage warfarin patients during this pandemic, we introduced a hospital drive-up anticoagulation testing service. 
This service can reduce the risk of exposure of anticoagulation patients to COVID-19 by reducing the contact time with the 
different personnel at the hospital and by maintaining those patients at a safe distance from others
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Highlights

•	 Coronavirus Disease 2019 (COVID-19) is a pandemic 
that has been spreading rapidly worldwide.

•	 Patients on oral anticoagulation and especially warfarin 
are typically elderly and have multiple comorbidities 
which put them at higher risk of getting infected with 
COVID-19 with poorer prognosis.

•	 Anticoagulation drive-up service is one of the efforts of 
healthcare providers to reduce the risk of exposure of 
anticoagulation patients to COVID-19 by reducing the 
contact time with the different personnel at the hospital 
and by maintaining those patients at a safe distance from 
others.

Introduction

Coronavirus Disease 2019 (COVID-19) is a pandemic that 
has been spreading to more than 200 countries worldwide. 
Given the increasing global spread and disease severity in 
elderly and individuals with comorbid conditions, Center 
for Disease Control (CDC) and World Health Organization 
(WHO) recommend to stay home if possible, maintain social 
distancing and stay away from those who are sick or could 
be infected [1–3].

Patients on oral anticoagulation and especially warfa-
rin are typically elderly and have multiple comorbidities. 
This would put them at high risk for getting infected espe-
cially if they have to present to their routine appointments 
at anticoagulation clinic in an ambulatory care setting or 
a hospital which has plenty of other patients with various 
disorders. In a recent study at our clinic, 59% of the patient 
population had diabetes, 63% were hypertensive and 11% 
had chronic heart failure [4]. Among our efforts to enhance 
patients’ safety and minimize contact time at the healthcare 
facility while maintaining standard clinical care for warfarin 
patients, we introduced a hospital drive-up anticoagulation 
testing service at Al Wakra Hospital (AWH) in Qatar.

AWH anticoagulation clinic is one of three specialized 
anticoagulation clinics in Qatar. It provides pharmacist-
managed anticoagulation services since May 2013 for over 
300 patients requiring anticoagulation (excluding pediatric 
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and pregnant patients). All patients are managed in-office 
through face-to-face visits. The patients that are managed at 
AWH anticoagulation clinic are typically those who live in 
close proximity to the hospital or have a treating physician 
at AWH who refers or prefers to have their anticoagulation 
management to be at the AWH anticoagulation clinic. The 
clinic operates 5 days/week and is managed by a full-time 
pharmacist and a full-time nurse. AWH is a general hospital 
established in 2012 as part of Hamad Medical Corporation 
(HMC). It provides comprehensive, high quality healthcare 
to people of all ages, from emergency care, to general medi-
cine and surgery and highly specialized treatments. The hos-
pital has capacity for 325 beds; 248 of which are for general 
and acute patients and 77 are reserved for critical care, high 
dependency and burns patients [5].

AWH drive-up anticoagulation testing service was 
launched in April, 2020 as part of HMC’s strategy to stay 
ahead of the pandemic and to assure patients who expressed 
concerns about visiting the anticoagulation clinic at AWH 
due to COVID-19 spread. Prior to launching the service, the 
anticoagulation committee approved the new service and 
coordinated the implementation among the nursing, finance, 
registration and pharmacy staffs. Patients were contacted 
to inform them about the service and educate them about 
the process including instructions on where to park and the 
number to call when they arrive for their appointment. Upon 
patient arrival to the hospital, they park in a designated area 
very close to the clinic. Then, they call the clinic to inform 
the staff of their arrival. The anticoagulation nurse asks the 

patient to drive through a designated lane to the testing spot 
after it is confirmed to be clear from other cars to avoid 
accumulation of traffic. The nurse meets the patient while in 
the car, confirms identity, and scans the patient’s health card. 
The nurse performs the INR testing using the standard INR 
point of care testing process used at the clinic (Fig. 1). INR 
testing results are then transferred wirelessly to the patients’ 
electronic medical record (Cerner®). The pharmacist veri-
fies the INR, and calls the patient to collect all relevant infor-
mation related to current warfarin dose, medication adher-
ence, changes in diet and medications, incidence of bleeding, 
thrombosis or other adverse events. Finally, the pharmacist 
makes recommendation for the new dosing regimen, next 
follow-up appointment, reinforces education and relays the 
information to the patient over the phone. Documentation of 
the visits are performed as usual and are signed-off by the 
physician. If INR reading is above 5, the nurse would ask 
the patient to go to the hematology laboratory to recheck the 
INR before proceeding with the remaining steps of the visit. 
In case of critical INR values (extreme sub/supra-therapeutic 
or suspicion of clinical instability), both the pharmacist and 
the physician in charge would be notified immediately for 
any necessary actions such as need for bridging, vitamin K 
or referral to the emergency department. Additionally, HMC 
has initiated mail delivery service for all patients’ medica-
tions to avoid unnecessary contact at the healthcare facilities.

Over a period of 2 months (April 5th–June 11th, 2020), 
there was a total of 515 visits to the clinic. Compared to the 
pre-COVID-19 baseline, the reported no-show during this 
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Fig. 1   A diagram explaining the flow of the patients to the anticoagu-
lation clinic drive-up service during COVID-19 pandemic. 1—Patient 
enters to the parking lot and calls the clinic to check-in, 2—Nurse 
informs the patient to proceed to the drive through designated lane 
after confirming that it’s clear, 3—Patient proceeds to the testing 

point, 4—Nurse meets the patient while in the car, confirms identity, 
scans the patient’s health card, and performs the INR testing, 5—
Patient proceeds to the exit unless there is a necessity to proceed to 
the laboratory or the emergency department or get further instructions 
from the clinic staff, then proceed back to the parking
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period was 9.5% vs. 6%, which could be due to patients’ fear 
from leaving home and contracting the infection especially 
with the increased number of reported COVID-19 cases in 
the country.

Discussion

COVID-19 has created a need for innovative services in the 
various areas of care including anticoagulation. Among the 
innovations presented at a recent Anticoagulation Forum 
(AC) Webinar, drive through point of care testing, home 
testing, extending INR follow-up to a longer (6–12 weeks) 
versus shorter (4 weeks or less) interval, direct oral anti-
coagulant (DOAC) switching and telehealth [6]. Extending 
INR visits gradually to a frequency of up to 12 weeks has 
been advocated by different guidelines as a strategy of simi-
lar safety and efficacy provided patient’s INR has been stable 
[7, 8]. However, this may not be the most suitable option for 
patients recently started on warfarin or those with fluctuating 
INR. Another strategy that is proposed is to switch patients 
to DOACs. With all the advantages provided with DOACs, 
their use is not recommended or even contraindicated in 
certain situations including lactating females, thrombo-
philia patients, patients having atrial fibrillation with valvu-
lar involvement (mitral valve stenosis or mechanical heart 
valve replacement), and those with advanced renal impair-
ment or on dialysis (except for apixaban) [9, 10]. Thus, we 
are still left with many of our patient population who need 
warfarin management and frequent hospital visitation. A 
drive-through service is deemed to be a safer and a more 
compassionate option during this time of severe anxiety and 
uncertainty. It can also improve patients’ adherence with 
their appointments and satisfaction with the provided care. 
We believe that this service is feasible and easy to imple-
ment. It requires one full-time equivalent (FTE) pharmacist 
and one FTE nurse (same number of employees that we had 
in the pre-COVID-19 period). Visits may likely require more 
time (15–20 min) than the face-to-face visits (10–15 min). 
However, the daily work load is expected to remain the same 
since we are reducing the overall number of visits through 
extending the INR follow-up to a longer (6–12 weeks) ver-
sus shorter (4 weeks or less) interval. The physical location 
of the clinic, the presence of an easy-access testing point, 
the availability of parking spaces in close proximity to the 
testing point and the clarity of the phone communication 
between the clinic and the patient are the most important 
factors to make this service successful. It is also important 
to collect data on the quality of anticoagulation management 
provided to assess the service success and for further imple-
mentation. This may include patient satisfaction (through 
structured surveys), visit frequency and duration, time in 
therapeutic range, bleeding and thromboembolic events.

Since we started this service the beginning of April, 
we noticed difficulty communicating with some patients 
over the phone compared to face-to-face communication. 
Some patients may get distracted when they are provided 
with instructions over the phone, while others (especially 
elderly) may have some hearing problems. It may be impor-
tant to overcome this, by adding written instructions to those 
patients via mobile text messaging, or the use of messag-
ing mobile applications (example: WhatsApp, Viber…etc.). 
Patients not arriving at their scheduled appointments can 
create overflow of the cars in the drive-through area and may 
require further coordination. However, we currently ask the 
patients to go to the parking lot until they receive a call from 
the clinic to inform them to proceed to the drive-through.

In conclusion, we describe in this communication a 
recently developed drive-up anticoagulation testing service, 
which to the best of our knowledge, is the first in the Mid-
dle East and North Africa region. This service is one of the 
efforts of healthcare providers to reduce the risk of exposure 
of anticoagulation patients to COVID-19 by reducing the 
contact time with the different personnel at the hospital and 
by maintaining those patients at a safe distance from others.

Acknowledgements  Open Access funding provided by the Qatar 
National Library.

Compliance with ethical standards 

Conflicts of interest  The authors have no conflict of interest.

Ethics approval  No Ethical approvals was required for this work.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 WHO (2020) Coronavirus. https​://www.who.int/healt​h-topic​s/
coron​aviru​s#tab=tab_1. Accessed 13 Apr 2020

	 2.	 CDC (2020) Coronavirus Disease 2019 (COVID-19). https​://
www.cdc.gov/coron​aviru​s/2019-ncov/need-extra​-preca​ution​s/
what-you-can-do.html. Accessed 13 Apr 2020

	 3.	 Wu Z, McGoogan JM (2020) Characteristics of and important 
lessons from the Coronavirus Disease 2019 (COVID-19) outbreak 
in China: summary of a report of 72 314 cases from the Chinese 
Center for Disease Control and Prevention. JAMA 323(13):1239–
1242. https​://doi.org/10.1001/jama.2020.2648

http://creativecommons.org/licenses/by/4.0/
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/what-you-can-do.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/what-you-can-do.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/what-you-can-do.html
https://doi.org/10.1001/jama.2020.2648


300	 E. Alhmoud et al.

1 3

	 4.	 Bader L, Mahfouz A, Kasem M, Mohammed S, Alsaadi S, Abdel-
samad O, Elenani R, Soaly E, Elzouki A, Rizk N, Khalifa S, Sha-
hin MH, Cavallari LH, Mraiche F, Elewa H (2020) The effect 
of genetic and nongenetic factors on warfarin dose variability in 
Qatari population. Pharmacogenomics J 20(2):277–284. https​://
doi.org/10.1038/s4139​7-019-0116-y

	 5.	 Elewa H, AbdelSamad O, Elmubark A, Al-Taweel H, Mohamed 
A, Kheir N, Mohamed Ibrahim M, Awaisu A (2016) The first 
pharmacist-managed anticoagulation clinic under a collaborative 
practice agreement in Qatar: clinical and patient-oriented out-
comes. J Clin Pharm Ther 41(4):403–408

	 6.	 Anticoagulation Forum (2020) Management of warfarin patients 
who have difficulty getting INR testing during COVID-19 
Pandemic

	 7.	 Witt DM, Nieuwlaat R, Clark NP, Ansell J, Holbrook A, Skov 
J, Shehab N, Mock J, Myers T, Dentali F, Crowther MA, Agar-
wal A, Bhatt M, Khatib R, Riva JJ, Zhang Y, Guyatt G (2018) 
American Society of Hematology 2018 guidelines for manage-
ment of venous thromboembolism: optimal management of anti-
coagulation therapy. Blood Adv 2(22):3257–3291. https​://doi.
org/10.1182/blood​advan​ces.20180​24893​

	 8.	 Guyatt GH, Akl EA, Crowther M, Gutterman DD, Schuunemann 
HJ (2012) Executive summary: antithrombotic therapy and pre-
vention of thrombosis, 9th ed: American College of Chest Physi-
cians Evidence-Based Clinical Practice Guidelines. Chest 141(2 
Suppl):7S–47S. https​://doi.org/10.1378/chest​.1412S​3

	 9.	 Mekaj YH, Mekaj AY, Duci SB, Miftari EI (2015) New oral anti-
coagulants: their advantages and disadvantages compared with 
vitamin K antagonists in the prevention and treatment of patients 
with thromboembolic events. Ther Clin Risk Manag 11:967–977. 
https​://doi.org/10.2147/TCRM.S8421​0

	10.	 Lee LH (2016) DOACs—advances and limitations in real 
world. Thromb J 14(Suppl 1):17. https​://doi.org/10.1186/s1295​
9-016-0111-3

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1038/s41397-019-0116-y
https://doi.org/10.1038/s41397-019-0116-y
https://doi.org/10.1182/bloodadvances.2018024893
https://doi.org/10.1182/bloodadvances.2018024893
https://doi.org/10.1378/chest.1412S3
https://doi.org/10.2147/TCRM.S84210
https://doi.org/10.1186/s12959-016-0111-3
https://doi.org/10.1186/s12959-016-0111-3

	Anticoagulation clinic drive-up service during COVID-19 pandemic in Qatar
	Abstract
	Highlights
	Introduction
	Discussion
	Acknowledgements 
	References




