The outcome of early treatment with
Rivaroxaban among a sample of COVID-
19 patients: A cross-sectional study

By S. A. M. Ridha



The outcmae of early treatment with Rivaroxaban among a sample
20

of COVID-19 patients: A cross-sectional study

S. A.M.Ridha, T. S. Abed, R. A. Ali

Ibn-Sina Hospital, Baghdad, Iraq

Correspondence

E-mail: drshaheed78 @gmail.com




ABSTRACT

Background. COVID-19 is considered a prothrombotic disease. According to this established
hypercoagulable state associated with increased COVID-19 mortality and morbidity, a focus on
antithrombotic treatment was developed. Literature reported that anticoagulants and
antithrombotic treatment were beneficial in reducing COVID-19 morbidity and mortality.

Rivaroxaban is one of the treatments under study.
Purpose. To assess the effectiveness of early administration of Rivaroxaban in reducing

COVID-19 mortality.

Method. A cross-sectional analytical study was conducted among 437 Iraqi patients with

COVID-19. The patients visited an outpatient consultation clinic, and the data were collected

over a period extending from February 2021 to the end of December 2021. All patients who had
ceived Rivaroxaban 20mg Ix1 as early treatment, irrespective of their D. dimer level or

COVID-19 severity, were included in the study.

Results. The total study sample was 437 COVID-19 cases ith a mean age of (56 + 20 years).

Of most study patients, 315 (80.3%) had moderate COVID-19. Patients of our sample who used

Rivaroxaban as an anticoagulant and needed ICU admission were 26 (5.9%). Only 5 cases

(1.1%) have died.

Conclusion. Rivaroxaban 20 mg 1x1 as early treatment in moderate and severe COVID-19 cases

can provide potential protection from thrombotic events.
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Introduction

COVID-19 is considered a prothrombotic disease. Many hypotheses have been developed to

plore the causes of coagulation abnormalities. It is thought that ﬁdothelial vascular injury
observed in COVID-19 tied with coagulopathic pathways causes thrombotic complications,
including arterial, venous thromboembolic, ﬁnd in-situ arterial microthrombi [1,2]. It is
undecided if this endothelial damage occurs because of the direct effect of SARS-CoV-2 or

indirectly by the cytokine storm, or by a combination of mechanisms [3].
In addition, thrombosis, disseminated intravascular coagulation, and cytokine storm has been

associated wighs worse COVID-19 severity and outcomes [4]. Previous studies reported that
around 25% of patients with COVID-19 admitted to the intensive care unit are expected to
develop thrombotic complications [5-7]. The life-threatening thrombotic Péents in COVID-19
are microvascul ombosis, possibly the causative of diffuse lung injury seen in patients with
COVID-19 [8]. The major causes of mortality in COVID-19 are progressive hypoxemic
respiratory failure and ARDS: this happens because of the viral invasion of the lung alveoli
activated by the cytokines storm associated with the activation of thrombosis, which leads to

microvascular and macrovascular thrombosis with diffuse lung injury [9].

According to this established hypercoagulable state associated with increased COVID-19
mortality and morbidity, focusing on antithrombotic treatment was developed [10]. The previous
review suggested that prophylactic anticoagulants were safe and effective for hospitalised
patients with COVID-19 [11]. Literature reported that anticoagulants and arﬁu‘ombotic
treatment were beneficial in reducing COVID-19 morbidity and mortality [12-14]. Rivaroxaban
is an oral selective factor Xa inhibitor with high bioavailability ranging (from 80-100%) for the
10 mg tablet irrespective of food intake and for the 15- and 20 mg tablets when taken with food

[15].
The study aimed to assess the effectiveness of early administration of Rivaroxaban 20 mg 1x1

among moderate and severe COVID-19.

Methods

A cross-sectional analytical study was conducted among 437 Iraqi patients with COVID-19. The
patients visited a private outpatient consultation clinic, and the data were collected over a period

extending from February 2021 to the end of December 2021.




All patients with moderate and severe COVID-19 who had received Rivargxaban 20mg 1x1 as

early treatment, irrespective of their D. dimer level or COVID-19 severity, were included in the

study.
Inclusion criteria

*+  Age> 18 years.
+ A positive PCR test confirmed COVID-19 diagnosis.
*+ Moderate and severe COVID-19 cases.

Exclusion criteria

+ Patients with haemolytic diseases.

+ Patients on antithrombotic medications rather than Rivaroxaban.

« Patients with a history of haemorrhagic CVA.

+ Patients with a history of GIT uleers.

* Pregnant women.

+ Females with fibroids, menorrhagia, or any gynaecological condition combined with

vaginal bleeding.

The sample size was selected conveniently as all the positive COVID-19 with moderate and
severe severity fulfill ¢ inclusion criteria and signed an informed consent to accept to use of
their data in the study. The data were collected using a structured data collection form. The data
were age, sex, smoking history, BMI, DM, HT, IHD, history of lung disease, the severity of
COVID-19, D. dimer level, treatment with Rivaroxaban, outcome, thrombotic events, and the
occurrence of bleeding. All patients were followed up till full recovery or death occurred. The
recovery was considered when the fever fully subsided, the returned normal SpO2 level to

normal, and the returned D. dimer level to normal.

Verbal consent was taken from all the patients or their relatives for using the data after
explaining the aim of the study to the researcher. Complete confidentiality was ensured, and the
data were collected with serial ID without an identity and for research purposes only.

Statistical Analysis

Data were introduced into Microsoft Excel 365 an&loaded into SPSS (Statistical Package for

Social Sciences) version-26. Parametric data are presented as mean and standard deviation.




Categorical data are presented as numbers and percentages.
The chi-square test and Fisher exact test were used to test homogeneity. P-value < 0.05 was

considered as discrimination of significance.

Results
The total study sample was 437 COVID-19 cases with a mean age of (56 + 20 years). The

highest proportion, 21.1% (91 cases) within the age group > 75 years. Females contributed to the
highest proportion, 60.0% (262 cases). Smokers were 90 cases (20.6%). Patients with diabetes
mellitus were 99 (22.7%): with hypertension were 137 (31.4%), and with ischemic heart
disease were 92 (21.1%). As shown in Table 1.

Table 1: Demographic characteristics of the study sample

Variables Mean + SD /No. (%)

Age (years) / range 56 £20 years
(20-90)

BMI 30 + 6 kg/m?
Age group 20-35 88 (20.1)
(In years) 36-45 63 (14.4)
46 - 55 71(162)
56 - 65 50(11.4)
6675 73 (16.7)
>75 92 (21.1)
Gender Female 262 (60)
Male 175 (40)

Smoking No 347 (79.4%)
History Yes 90 (20.6)
Diabetes No 338 (77.3)
Mellitus Yes 99 (227
Hypertension No 300 (68.6)
Yes 137 (31 .4)
Ischemic No 345 (78.9)
Heart Discase Yes 92 (21.1)




Of most study patients, 315 (80.3%) had moderate COVID-19. D- dimer was elevated in 358
(81.9%). Hospitalized patients were 86 (19.7%). Patients who needed ICU admission were 26
(5.9%).Only 5 cases (1.1%) have died. Clinical bleeding (including menorrhagia, epistaxis, and
bleeding gingivitis) occurred among 34 (7.8%). Most cases with clinical bleeding were females

55 (64.7%), and most were with menorrhagia 20 (58.8%), as shown in Table 2, Figure 1.

Table 2: COVID-19 clinical characteristics of the study sample

Variable No. (%)

COVID- 19 severity Moderate 351 (80.3)
Severe 86 (19.7)

D-dimer level Elevated > 500 ng/ml 358 (81.9)
Normal <500 ng/ml 79 (18.1)

Hospitalization No 351 (80.3)
Yes 86 (19.7)

ICU admission No 411 (94.1)
Yes 26 (5.9)

Outcome Recovered 432 (98.9)
Died 5(L.1)

Clinical bleeding No 403 (92.2%)
Yes 34 (7.8%)
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Figure 1: Distribution of bleeding tendency among study sample.
Table 3: Distribution of D. Dimer level among the study sample
Variables D. Dimer level P-value
Normal < 500 ng/ml Elevated > 500 ng/ml
No. % No. %
Age group 20-35 13 14.8 75 852 0.727
(In years) 36-45 15 238 48 762
46 - 55 12 16.9 59 83.1
56 - 65 10 20 40 80.8
66 -75 11 15.1 62 849
>175 18 19.6 74 804
Gender Female 50 19.1 212 80.9 0.504




Male 29 16.6 146 834

Covid-19 | Moderate 70 199 281 80.1 0.041

severity Severe 9 105 77 895

The clinical characteristics of the five dead cases from the study sample were illustrated in table

4.

Table 4: Medical history of the study died cases.

Case Demography Past medical D-dimer in | Evidence of Evidence of
history ng/ml bleeding marcrovascular
thrombosis
1. 37 years, male DM, smoker 1887 No No
2. 45 years, female HT, IHD and DM 1990 No No
3. 78 years, male HT, obesity 1760 No No
4. 75 year, male HT, IHD and DM 1995 No No
5. 00 year, male DM 1999 No No
Discussion

Rivaroxaban is established to reduce venous and arterial thrombotic events risk in various
indications [16-21]. A previous study conducted among patients with different infectious
diseases found that prolonged prophylaxis with rivaroxaban_geduced thrombotic events in
patients, especially those admitted for active lung infections. Efficacy benefits were, in part,
offset by bleeding outcomes [21]. A study by Capell et al. [22] concluded that factor Xa has a
potential role in the pathogenesis of coronavirus morbidity and mortality. Moreover, outpatients
and hospitaﬁd COVID-19 patients could benefit from early prophylaxis with rivaroxaban to

prevent the Progression to severe COVID-19 [22].

Efforts to reduce COVID-19 mortality and morbidity are still ongoing. It established that patients




with COVID-19 pneumonia that show abnormal coagulation tests were associated with a fatal
outcome [23]. Preliminary reports on using anticoagulants like therapeutic heparin in moderate
COVID-19 to reduce COVID-19 mortality and morbidity suggest E)roved outcomes [24].
Experts’ guidelines included prophylactic low-dose anticoagulants for adults admitted with
moderate and severe COVID-19 but not the Eitically ill to reduce COVID-19 mortality [23,25].
Moreover, in a retrospective co study, up to half of venous thrombotic complications in
hospitalized COVID-19 patients were diagnosed withingthe first 24 hours of admission [26].
Suggesting the importance of early use of anticoagulants for COVID-19 geatment. A prospective
randomized open-label trial was conducted from 14 centres in Brazil to test the efficacy and

safety of using Rivaroxaban [27].
Conclusion

Rivaroxaban 20 mg Ix1 as early treatment in moderate and severe COVID-19 cases can
potentially protect from thrombotic events. Use with caution for reproductive-age women during

menstruation is recommended.
Disclosure

None

References

1. Ackermann M, Verleden SE, Kuehnel M, Haverich A, Welte T, Laenger F, Vanstapel A,
Werlein C, Stark H, Tzankov A, Li WW. Pulmonary vascular endothelialitis, thrombosis, and
angiogenesis in Covid-19. New England Journal of Medicine. 2020;383(2):120-8.

2. Teimury A, Khameneh MT, Khaledi EM. Major coagulation disorders and parameters in
COVID-19 patients. European journal of medical research. 2022;27(1):1-0.

3. Bikdeli B, Madhavan MV, Jimenez D, Chuich T, Dreyfus I, Driggin E, Nigoghossian CD,
Ageno W, Madjid M, Guo Y, Tang LV. COVID-19 and thrombotic or thromboembolic disease:
implications for prevention, antithrombotic therapy, and follow-up: JACC state-of-the-art
review. Journal of the American college of cardiology. 2020;75(23):2950-73.

4. Burn E, Duarte-Salles T, Fernandez-Bertolin S, Reyes C, Kostka K, Delmestri

A, Rijnbeek P, Verhamme K, Prieto-Alhambra D. Venous or arterial thrombosis and deaths

among COVID-19 cases: a European network cohort study. The Lancet Infectious Diseases.
2022;22(8):1142-52.

5. Piazza G, Campia U, Hurwitz S, Snyder JE, Rizzo SM, Pfeferman MB, Morrison RB, Leiva




O, Fanikos J, Nauffal V, Almarzooq Z. Registry of arterial and venous thromboembolic
complications in patients with COVID- 19.Journal of the American College of Cardiology. 2020
Nov 3;76(18):2060- 72.

6. Klok FA, Kruip MJ, Van der Meer NJ, Arbous MS, Gommers DA, Kant KM, Kaptein FH,
van Paassen J, Stals MA, Huisman MV, Endeman H. Incidence of thrombotic complications in
critically ill ICU patients with COVID-19. Thrombosis research. 2020;191:145-7.

7. Middeldorp S, Coppens M, van Haaps TF, Foppen M, Vlaar AP, Miiller MC, Bouman CC,
Beenen LF, Kootte RS, Heijmans J, Smits LP. Incidence of venous thromboembolism in
hospitalized patients with COVID-19. Journal of Thrombosis and Haemostasis. 2020;
18(8):1995-2002.

8. Levy JH, Iba T, Olson LB, Corey KM, Ghadimi K, Connors JM. COVID- 19: Thrombosis,
thromboinflammation, and anticoagulation considerations. International journal of laboratory
hematology. 2021;43:29-35.

9. Connors JM, Levy JH. Thromboinflammation and the hypercoagulability of COVID-19. ]
thromb Haemost. 2020;18(7):1559-61.

10.Spyropoulos AC, Connors JM, Douketis JD, Goldin M, Hunt BJ, Kotila TR, Lopes RD,
Schulman S, International Society on Thrombosis and Haemostasis. Good practice statements for
antithrombotic therapy in the management of COVID-19: Guidance from the SSC of the ISTH.
Journal of Thrombosis and Haemostasis. 2022:20(10):2226-36.

11.Cryer MJ, Farhan S, Kaufmann CC, Jager B, Garg A, Krishnan P, Mehran R, Huber K.
Prothrombotic Milieu, Thrombotic Events and Prophylactic Anticoagulation in Hospitalized
COVID-19 Positive Patients: A Review. Clinical & Applied Thrombosis/Hemostasis. 2022;28.

12 Mattioli M, Benfaremo D, Mancini M, Mucci L, Mainqua P, Polenta A, Baldini PM, Fulgenzi
F, Dennetta D, Bedetta S, Gasperoni L. Safety of intermediate dose of low molecular weight
heparin in COVID-19 patients. Journal of thrombosis and thrombolysis. 2021;51:286-92.

13. Alsagatf MY, Mulia EP, Maghtirah I, Azmi Y, Rachmi DA, Yutha A, Andira LH, Semedi
BP. Low molecular weight heparin is associated with better outcomes than unfractionated
heparin for thromboprophylaxis in hospitalized COVID-19 patients: a meta-analysis. European
Heart Journal-Quality of Care and Clinical Outcomes. 2022;8(8):909-18.

14. Wang Y, Ao G, Nasr B, Qi X. Effect of antiplatelet treatments on patients with COVID-19
infection: a systematic review and meta-analysis. The American Journal of Emergency
Medicine. 2021:43:27-30.

15Mueck W, Stampfuss J, Kubitza D, Becka M. Clinical pharmacokinetic and
pharmacodynamic profile of rivaroxaban. Clinical pharmacokinetics. 2014;53:1-6.

16 Charters MA, Frisch NB, Wessell NM, Dobson C, Les CM, Silverton CD. Rivaroxaban

versus enoxaparin for venous thromboembolism prophylaxis after hip and knee arthroplasty. The
Journal of arthroplasty. 2015;30(7):1277-80.

17. Alberts MJ, He J, Kharat A, Ashton V. Effectiveness and safety of rivaroxaban versus
warfarin among nonvalvular atrial fibrillation patients with obesity and polypharmacy. American
Journal of Cardiovascular Drugs. 2022;22(4):425-36.

18. Cohen AT, Spiro TE, Biiller HR, Haskell L, Hu D, Hull R, Mebazaa A, Merli G, Schellong
S, Spyropoulos AC, Tapson V. Rivaroxaban for thromboprophylaxis in acutely ill medical




patients. N engl j med. 2013;368:513-23.

19 Spyropoulos AC, Ageno W, Albers GW, Elliott CG, Halperin JL, Hiatt WR, Maynard GA,
Steg PG, Weitz JI, Suh E, Spiro TE. Rivaroxaban for thromboprophylaxis after hospitalization
for medical illness. New England Journal of Medicine. 2018;379(12):1118-27.

20.Bonaca MP, Bauersachs RM, Anand SS, Debus ES, Nehler MR, Patel MR, Fanelli F, Capell
WH, Diao L, Jaeger N, Hess CN. Rivaroxaban in peripheral artery disease after
revascularization. New England Journal of Medicine. 2020;382(21):1994-2004.

21.Cohoon KP, De Sanctis Y, Haskell L, McBane RD, Spiro TE. Rivaroxaban for
thromboprophylaxis among patients recently hospitalized for acute infectious diseases: a
subgroup analysis of the MAGELLAN study. Journal of Thrombosis and Haemostasis.
2018;16(7):1278-87.

22 Capell WH, Barnathan ES, Piazza G, Spyropoulos AC, Hsia J, Bull S, Lipardi C, Sugarmann
C, Suh E, Rao JP, Hiatt WR. Rationale and design for the study of rivaroxaban to reduce
thrombotic events, hospitalization and death in outpatients with COVID-19: The PREVENT-HD
study. American heart journal. 2021;235:12-23.

23.Rogulji¢ H, Arambasic¢ J, Nincevi¢ V, Kuna L, Sesto I, Tabll A, Smoli¢ R, VEev A, Primorac
D, Wu GY, Smoli¢ M. The role of direct oral anticoagulants in the era of COVID-19: are
antiviral therapy and pharmacogenetics limiting factors?. Croatian medical journal.

2022;63(3):287.

24. REMAP-CAP, ACTIV-4a, ATTACC Investigators, Zarychanski R. Therapeutic
anticoagulation in critically ill patients with Covid-19-preliminary report. MedRxiv. 2021
12:2021-03.

25. Spyropoulos AC, Levy JH, Ageno W, Connors JM, Hunt BJ, Iba T, Levi M, Samama CM,
Thachil J, Giannis D, Douketis JD. Scientific and standardization committee communication:
clinical guidance on the diagnosis, prevention, and treatment of venous thromboembolism in
hospitalized patients with COVID-19. Journal of Thrombosis and Haemostasis.
2020;18(8):1859-65.

26 Lodigiani C, lapichino G, Carenzo L, Cecconi M, Ferrazzi P, Sebastian T, Kucher N, Studt
JD, Sacco C, Bertuzzi A, Sandri MT. Venous and arterial thromboembolic complications in

COVID-19 patients admitted to an academic hospital in Milan, Italy. Thrombosis research.
2020:191:9-14.

27 Ramacciotti E, Agati LB, Calderaro D, Volpiani GG, de Oliveira CC, Aguiar VC, Rodrigues
E, Sobreira ML, Joviliano EE, Dusilek C, Itinose K. Medically ill hospitalized patients for
COVID-19 thrombosis extended prophylaxis with rivaroxaban therapy: rationale and design of
the MICHELLE trial. American heart journal. 2021;242:115-22.







The outcome of early treatment with Rivaroxaban among a
sample of COVID-19 patients: A cross-sectional study

ORIGINALITY REPORT

20y

SIMILARITY INDEX

PRIMARY SOURCES

. : 0)
W www.ncbi.nlm.nih.gov 61 words — 3 0

Internet

[

"ESICM LIVES 2023", Intensive Care Medicine 31 words — 2%
Experimental, 2023

Crossref

Ic‘:tcerangltemicworks.medicine.hofstra.edu 26 words — 1 %
Ilri]?eh.jpringer.com 24 words — | %
itte)r?e?nline.org.br 21 words — | %
H www.frontiersin.org -0 words — | 0%

Internet

[

n H _ 1 0
351Aut0|mmur1e a§SOC|ated gene clec16a rggulates 19 words — 1 /0
nlrp3 but not aim2 inflammasome pathway in

human macrophages", 'BMJ'

Internet

‘ 0
Warren H. Capell, Elliot . Barnatrlan, Gregory 15 words — 1 )0
Piazza, Alex C. Spyropoulos et al. "Rationale and
Design for the Study of Rivaroxaban to Reduce Thrombotic



Events, Hospitalization and Death in Outpatients with COVID-
19: the PREVENT-HD Study", American Heart Journal, 2021

Crossref

H . R | , k A v s V N v Ny 0
rvoje Roguljic, Je"r 0 ramba5|.c, jera Nincevic, 14 words — 1 /0
Lucija Kuna et al. "The role of direct oral

anticoagulants in the era of COVID-19: are antiviral therapy and
pharmacogenetics limiting factors?", Croatian Medical Journal,

2022

Crossref

Jean M. Connors, Jerrold H. Levy. 13 words — '] %

"Thromboinflammation and the hypercoagulability of
COVID-19", Journal of Thrombosis and Haemostasis, 2020

Crossref

| | e 0
Ifn|t|eemse.tcowd19treatmenth|deI|nes.nlh.gov 12 words — 1 /O
0)
Isn:tse.riae:nazonaws.com 12 words — 1 /0
Bao-Qiang Guo, Hong-Bin Li, Li-Qiang Yang. 10 words — 1 %

"Incidence of myopericarditis after mRNA COVID-19
vaccination: A meta-analysis with focus on adolescents aged
12-17years", Vaccine, 2023

Crossref

Kubitza, Dagmar, Elisabeth Perzborn, and Scott D. 1 %
o . . . 9 words —

Berkowitz. "The discovery of rivaroxaban: translating

preclinical assessments into clinical practice", Frontiers in

Pharmacology, 2013.

Crossref

: : 0
bmjopen.bmj.com owords 190

Internet

files.magicapp.org



Internet

8 words — < 1%

mm&.emro.who.int 8 words — < 1 0%
x\{x\éy.medrxiv.org 8 words — < 1 0%
x]\ﬂ\gl.researchsquare.com 8 words — < 1 0%
xx::gy.wjgnet.com 8 words — < 1] %

Angela Prieto-Campo, Marux:f\ Za.eaFa—Cachafelro, 3 words — < 1 %
Manuel Portela-Romero, Maria Pifieiro-Lamas et al.

"Impact of prior use of antiplatelets on COVID-19 susceptibility,
progression, and severity: a population-based study", Revista

Espafiola de Cardiologia (English Edition), 2024

Crossref

.. . ()
Ayse Sgrra Artan, Ahmet Burak Dirim, Halil | 7 words — < 1 /0
Yavuzkilic, Erol Demir et al. " Thromboembolic
complications after -19 in kidney transplant recipients ",
Nephrology, 2023

Crossref

Hossein Abolhassani, Ghazal Bashiri, Mahdi <1 0%
) 6 words —

Montazeri, Hasan Kouchakzadeh, Seyed Abbas

Shojaosadati, Seyed Ehsan Ranaei Siadat. "Chapter 2 Ongoing

Clinical Trials and the Potential Therapeutics for COVID-19

Treatment", Springer Science and Business Media LLC, 2021

Crossref



EXCLUDE QUOTES ON EXCLUDE SOURCES OFF
EXCLUDE BIBLIOGRAPHY ON EXCLUDE MATCHES OFF



