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Abstract

Introduction: Coronavirus Disease-19 (COVID-19) caused by the severe acute respiratory syndrome coronavirus-2
(SARSCoV-2) was declared a worldwide pandemic on March 11, 2020 and globally, on April 29, 2022, there were
510,270,667 confirmed COVID-19 cases, including 6,233,526 deaths, reported to WHO. As of April 2022, the
Government of the Republic of Indonesia has reported 4,249,323 confirmed cases of COVID-19. There have been
143,592 COVID-19-related deaths reported and 4,096,194 patients have recovered from the disease. COVID-19
is associated with a high risk of venous thromboembolism (VTE), however, to date, optimal prophylactic
anticoagulant therapy remains uncertain and may depend on the severity of COVID-19.

Objective: The aim of this study was to determine the difference in efficacy and safety in administering prophylactic
doses with intermediate/ therapeutic doses in confirmed COVID-19 patients.

Results: This study used 6 studies that met the inclusion of differences in efficacy and safety in administering
prophylactic doses with intermediate/therapeutic doses in confirmed COVID-19 patients.

Conclusion: From 6 studies, there were 2 studies comparing anticoagulant prophylactic doses with intermediate
doses and 4 studies comparing anticoagualnt prophylactic doses with therapeutic doses. In all studies, there were
no significant differences in thromboembolic events or all-cause mortality in COVID-19 patients. The incidence of
bleeding at the intermediate and therapeutic doses increased compared to the prophylactic dose, but the difference
was not significant.
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Introduction one of which is venous thromboembolism (VTE).
The overall frequency of VTE in all patients, ICU
and non-ICU, was 12.8% (95% confidence interval
[CI]: 11.103-14,605), 24.1% (95% CI: 20,070-28,280),

SARS-CoV-2 not only causes viral pneumonia,
but also affects the cardiovascular system. Many
cardiovascular complications from COVID-19,
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and 7.7.% (95%). CL: 5,956-9,700), respectively.
PE occurred in 8.5% (95% CI: 6,911-10,208), and
proximal DVT occurred in 8.2% (95% CI: 6,675-9,874)
of all hospitalized patients. The relative risk for VTE
associated with ICU admission was 2.99 (95% CI:
2.301-3.887, p < 0.001).!

In a systematic review conducted by Kollias
et al. mentioned that the overall prevalence of PE/
DVT in hospitalized patients with COVID-19 tested
was approximately 30%, while heterogeneity was
observed.? The prevalence of VTE is high, even
in patients receiving thrombosis prophylaxis and
appears to be higher in studies with <50% of patients
receiving anticoagulants.? The risk of death is higher
in patients with COVID-19 with VTE compared to
patients without VTE.2

Anticoagulantsin prophylacticdosesareroutinely
used in hospitalized patients with COVID-19 without
contraindications according to guidelines, because
they are associated with a survivability benefit.3
The combined incidence of VTE was approximately
50% lower in patients receiving standard-dose
pharmacologic thrombosis prophylaxis than in
patients not receiving pharmacologic thrombosis
prophylaxis. However, the optimum dose of
anticoagulant that should be given is still unclear,
the question arises whether a higher dose should
be given. Aspects of efficacy and safety in terms
of bleeding rate are important to be taken into
consideration in selecting anticoagulant doses in
COVID-19 patients. Compared with standard dose
prophylaxis, intermediate and therapeutic doses of
anticoagulation were associated with lower VTE rates
and higher bleeding rates, although the differences

did not reach statistical significance.*

From theresults of observational studies that have
been carried out, the results show that, patients with
acute respiratory failure requiring intubation due to
SARS-CoV-2 infection did not show a difference in
all-cause mortality up to 28 days when empirically
treated with therapeutic doses of anticoagulants
compared with prophylactic doses. among those
with D-dimer levels greater than 2 g/mL.>

To determine the optimum dose, further research
using randomized controlled trials was conducted.
Many randomized controlled trials were in progress

at the time of the observational studies, and those
studies were completed at the time of this review.
Therefore, the investigators conducted a systematic
review of randomized controlled trials of studies
comparing high-intensity (medium or therapeutic
doses) versus standard doses (prophylactic doses)
with respect to outcomes in hospitalized patients
with COVID-19.

Materials and Methods
Search Strategy

A systematic search of PubMed and Science
Direct databases was performed until October
4th, 2021 using the following search algorithm:
COVID-19 AND (anticoagulant OR prophylaxis OR
thromboprophylaxis) AND (thrombosis OR coagulopathy
OR thrombus OR “venous thromboembolism™) until
October 4t 2021.

Study Selection

The study  selection  was

independently by two investigators (D.R. Kand A.S.).

performed

Eligible studies were randomized controlled trial
study with a population of adults (aged 18 years)
hospitalized with SARS-CoV-2 infection, confirmed
by standardized tests or clinical criteria, in English
language including >10 patients. Studies must be
reporting  pharmacological thromboprophylaxis
strategies and thrombotic and/or bleeding events
at each dose level. Secondary research (comments,
letters, and reviews) and/or observational research

and case report were excluded.
Data Extraction

Two investigators (D.RK. and A.S.) extracted
and tabulated, independently, data concerning study
design, main characteristics of included populations,
and that regarding the primary (thrombotic events,
all-cause mortality, and bleeding) and secondary
outcomes.

Risk of Bias Assesment

The risk of bias was assessed in terms of selection
of patients, exposure measurement, confounding
factors identification, outcome measurement,
methodology, and analysis, independently, by

two investigators (D.R.K. and A.S). Checklists for



99 Indian Journal of Forensic Medicine and Toxicology / Volume 17 No. 1 January-March 2023

randomized controlled trials from cochrane.® RCTs
that scores as low at bias at all domains, included as
low bias.

Statistical Analysis

In this study, data related to the risk ratio of the
dependent variable outcomes were also collected
including the value of the 95% confidence level
interval and the significance value of p. If the data has
not been included in the study under study and there
is data that allows the calculation of the risk ratio
to be carried out, the MedCalc electronic calculator
(MedCalc Software Ltd, Belgium) is used.

Result

From the two databases, 3893 articles were
obtained in the initial search with details of PubMed

NCBI 1886 articles, and Science Direct as many as 2207
articles. Then from the 3893 articles, after eliminating
duplicated articles, 3400 articles were left. Then the
Search Back article by reading the title and abstract,
obtained as many as 3288 articles whose titles and
abstracts did not match so that there were 112 articles
left. After the articles were based on the inclusion and
exclusion criteria, the final results obtained 6 study
articles that met the inclusion criteria and could be
included in this systematic study”#9101112 A diagram
of the data management process can be seenin Chapter
IV on Research Materials and Methods, which uses
the Preffered Reporting Items for Systematic Review
and MetaAnalysis (PRISMA) method to select the
studies in this research. The result of this systematic
review is presented in table 1.

Table 1. Main characteristics of included studies that compared intermediate or therapeutic versus
prophylactic dose of thromboprophylaxis in terms of outcomes in hospitalized COVID-19 patients and their

relative risk [95% CI] and p value.

Study N I/P Or T/P Type Of Thrombosis Event | Overall Mortality | Bleeding (RR [95% CI], p value)
Anticoagulation (RR [95% CT1], (RR [95% CT], Major Minor Bleeding
p value) p value) Bleeding
Bikdeli 562 276/286 LMWH 9v10 (0,93 0,38 - 127 v 123 (1,07 19v 10 (1,97 17 v 10 (1,76
2,26] p=0,88) [0,89-1,29], [0,93 - 4,16], [0,82-3,78],
p=0/47) p=10,08) p=0,15)
Perepu 173 87/86 LMWH 7v6(1,15[040- | 13v18(0,71[0,37 [2v2(0,99[0,14 | 6 v 6(0,99[0,33 -
3,29], p=0,79) -1,37], p=0,31) | -6,86], p=0,99) | 2,95], p=0,98)
Lopes 615 311/304 | LMWH/DOAC |23 v 30 (0,75[0,45 - | 35 v 23 (1,49 [0,90 26 v 7 (3,64 36 v9 (3,92
1,26], p=0,32) - 2,46], p=0,13) [1,61-8,27], [1,92 - 8,00],
p=0,001) p=<0,0001)
ATTACC 2226 | 530/559 LMWH 13v 22 (0,52 86 v 86 (0,89 22v9 (217 -
Investigators; [0,27 - 1,03], [0,67 -1,18], [1,00 - 4,69],
ACTIV-4a p=0,063) p=0,41) p=0,045)
Investigators;
REMAP-CAP
Investigators
REMAP-CAP 1089 | 1180/1046 LMWH 34 v 58 (0,62 199 v 200 (1,05 20v 13 (1,63 -
Investigators; [0,41-0,93], [0,90 - 1,23], [0,82 - 3,25],
ACTIV-4a p=0,0204) p=0,53) p=0,16)
Investigators;
ATTACC
Investigators
Lemos 20 10//10 LMWH/UFH 2v2(1,00[0,17- | 1v3(0,33[0,04- - 2v0(5,00[0,27 -
5,77], p=1) 2,69], p=0,3) 92,67], p=0,28)
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Discussion

The use of prophylactic doses is recommended
in the guidelines to be given to all patients without
contraindications.? However, the use of higher doses,
empirically in selected patients is given to patients
at high risk of coagulopathy such as in severe
COVID-19 patients admitted to the ICU. The use of
higher doses (intermediates-therapeutic) is expected
in these patients to improve clinical conditions and
increase life expectancy. This systematic review
was conducted to provide a summary of several
randomized controlled trials in comparative studies
of prophylactic doses with intermediate-therapeutic
doses in confirmed COVID-19 hospitalized patients.

The mechanism of coagulopathy in COVID-19
patients is still unclear. However, several mechanisms
can explain which include RAAS dysregulation and
immune system dysregulation that can occur in
several pathways as described in Chapter 2. The use
of LMWH anticoagulants was found to be good for
improving coagulation in COVID-19 patients. As in
other sepsis the risk of bleeding in COVID-19 patients
is low!3, so bleeding can be observed as a side effect
of the anticoagulants given.

The therapeutic-intermediate dose was found not
to reduce the occurrence of thrombosis in COVID-19
patients, but to increase the risk of bleeding, although
both were not significant. However, therapeutic-
intermediate doses can improve the patient’s clinical
condition such as gas exchange.

Conclusion

Intermediate and  therapeutic ~doses  of
anticoagulants were no more effective in reducing
the incidence of thrombosis in COVID-19 patients
compared to prophylactic doses. The incidence
of bleeding in the administration of intermediate
and therapeutic doses of anticoagulant increased

compared to the prophylactic dose.

Acknowedgement: We thank the authors of
the included studies that provided us with useful
additional information.

Source of funding: Self-funding

Conflict of Interest: There is no conflict of interest

Ethical Clearance: Ethical clearance is not

required in conducting systematic review

Reference

1. Mansory E, Srigunapalan S, Lazo-Langner A. Venous
Thromboembolism in Hospitalized Critical and
Noncritical COVID-19 Patients: A Systematic Review

and Meta-analysis. TH Open. 2021;05(03):e286-e294.

2. Kollias A, Kyriakoulis K, Lagou S, Kontopantelis E,
Stergiou G, Syrigos K. Venous thromboembolism in
COVID-19: A systematic review and meta-analysis.
Vascular Medicine. 2021;26(4):415-425.

3. Cuker A, Tseng E, Nieuwlaat R, Angchaisuksiri P,
Blair C, Dane K et al. American Society of Hematology
2021 guidelines on the use of anticoagulation for
thromboprophylaxis in patients with COVID-19.
Blood Advances. 2021;5(3):872-888.

4. PatellR, Chiasakul T, Bauer E, Zwicker J. Pharmacologic
Thromboprophylaxis and Thrombosis in Hospitalized
Patients with COVID-19: A Pooled Analysis.
Thrombosis and Haemostasis. 2020;121(01):076-085.

5. Ferguson ], Volk S, Vondracek T, Flanigan J, Chernaik

A. Empiric Therapeutic ~Anticoagulation and
Mortality in Critically Ill Patients With Respiratory
Failure From SARS-CoV-2: A Retrospective Cohort
Study. The Journal

2020;60(11):1411-1415.

6. Higgins J, Altman D, Gotzsche P, Juni P, Moher D,
Oxman A et al. The Cochrane Collaboration’s tool

of Clinical Pharmacology.

for assessing risk of bias in randomised trials. BM]J.
2011;343(oct18 2):d5928-d5928.

7. Bikdeli B, Talasaz A, Rashidi F, Bakhshandeh H,
Rafiee F, Rezaeifar P et al. Intermediate-Dose versus
Standard-Dose  Prophylactic ~Anticoagulation in
Patients with COVID-19 Admitted to the Intensive
Care Unit: 90-Day Results from the INSPIRATION
Randomized Trial. Thrombosis and Haemostasis.
2021;122(01):131-141.

8. Perepu U, Chambers I, Wahab A, Ten Eyck P, Wu
C, Dayal S et al. Standard prophylactic versus
intermediate dose enoxaparin in adults with severe
COVID-19: A multi-center, open-label, randomized
controlled trial. Journal of Thrombosis and

Haemostasis. 2021;19(9):2225-2234.

9. Lopes R, de Barros e Silva P, Furtado R, Macedo
A, Bronhara B, Damiani L et al. Therapeutic
versus prophylactic anticoagulation for patients
admitted to hospital with COVID-19 and elevated



101

Indian Journal of Forensic Medicine and Toxicology / Volume 17 No. 1 January-March 2023

10.

11.

D-dimer concentration (ACTION): an open-label,
multicentre, randomised, controlled trial. The Lancet.
2021;397(10291):2253-2263.

The REMAP-CAP, ACTIV-4a,
Investigators. Therapeutic

and ATTACC
Anticoagulation ~with
Heparin in Critically Ill Patients with Covid-19. New
England Journal of Medicine. 2021;385(9):777-789.

The REMAP-CAP, ACTIV-4a, and ATTACC
Investigators, 10. Therapeutic Anticoagulation with

Heparin in Noncritically Il Patients with Covid-19.
New England Journal of Medicine. 2021;385(9):790-802.

12.

13.

Lemos A, do Espirito Santo D, Salvetti M, Gilio R, Agra
L, Pazin-Filho A et al. Therapeutic versus prophylactic
anticoagulation for severe COVID-19: A randomized
phase II clinical trial (HESACOVID). Thrombosis
Research. 2020;196:359-366.

Iba T, Levy ], Levi M, Thachil ]J. Coagulopathy in
COVID-19. Journal of Thrombosis and Haemostasis.
2020;18(9):2103-2109.





