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THE EFFECTIVENESS OF ANTICOAGULANT THERAPY IN COVID-19 ASSOCIATED
ISCHEMIC STROKE

Ataniyazov Makhsudjan

Khamidov Abdulakhad
Department of neurology and medical psychology
Tashkent medical academy, Uzbekistan, Tashkent

This article analyzes the effects and efficacy of various anticoagulant agents on
hemorheological indicators used in Covid-19 associated ischemic stroke and post treatment results

in the early stages of the disease are presented.
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D-dimer, fibrinogen, prothrombin time, heparin, enoxiparin, rivaroxaban.

It is known that the SARS-CoV-2 virus
can infect the central nervous system [1-2],
and COVID-19 can cause a prothrombotic
state [3]. Since the start of the SARS-CoV-2
pandemic in 2019, there has been growing ev-
idence of neurological complications associ-
ated with COVID-19. Although SARS-Cov-2
predominantly causes acute respiratory syn-
drome, it can present with a variety of symp-
toms. Neurological symptoms, including head-
ache, dizziness, cranial nerve injury (anosmia),
cerebrovascular disease, and encephalopathy
may develop alone or in parallel with respira-
tory distress in the early stages of COVID-19
infection [4]. The association of cerebrovascu-
lar accident with severe COVID-19 was first
studied in a retrospective study conducted in
China with 214 patients with COVID-19; four
ischemic strokes (IS) were registered [5]. In a
meta-analysis of 18 groups of studies involv-
ing 67,845 patients with COVID-19 infection,
cases of ischemic stroke were registered in
1.1% of patients [3,6,8]. Increased prothrom-
bin and activated partial thromboplastin time
(APTT) in COVID-19 infection increase the
risk of IS [9]. The pathophysiology of IS in
COVID-19 is explained by the classical Vir-
chow triad [7]: 1) damage by viral interactions
with enzyme type 2 receptors that convert en-
dothelium to angiotensin 2) endocytosis of the
virus leads to the release of anti-inflammatory
cytokines - "cytokine storm", hypercoagula-
tion is observed 3) hyperfibrinogenemia leads
to an increase in the blood coagulation system.
The presence of cerebrovascular disease is a
high risk factor for poor prognosis in patients
with severe COVID-19. Preliminary research
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evidence suggests that SARS-CoV-2 infection
can induce IS through viremia, hypercoagula-
bility, endothelial dysfunction, and cardio-
genic embolism associated with local and sys-
temic immune-inflammatory processes. In this
case, anticoagulant drugs in patients with
COVID-19 are an important part of the treat-
ment process.

The purpose of the study: To study the
effect of various anticoagulant agents used in
Covid-19 associated ischemic stroke on hem-
orheological parameters, as well as to analyze
the results of treatment in the early stages of
the disease.

Research material and methods of
study: The criteria for inclusion of 62 patients
selected for the study were: positive result of
polymerase  chain reaction confirming
COVID-19 infection, the presence of signs of
interstitial pneumonia on computerized tomog-
raphy examination of lung tissue, confirmation
of infarct-specific symptoms in brain tissue by
computerized tomography examination, and
the presence of clinical signs specific to
COVID-19 infection was considered.These
patients (n = 62) were conditionally divided
into three groups. In the group A, n = 33
(53.12%) patients who received heparin as an
anticoagulant therapy at 24000-36000 ED per
day for 2 weeks, n =17 (27.4%) patients in the
group B received enoxiparin 1 mg/ kg / day for
2 weeks, and group C consisted of n = 12
(19.4%) patients received rivaroxaban 15-20
mg per day. Hemorheological parameters (D-
demir, INR, fibrinogen, prothrombin time,
APTT) were examined in all patients selected
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for the study on the day and 2 weeks after ap-
plication and monitored for 1 month.

The results of the study: When analyz-
ing the age and sex of all 62 patients in the
study, the average age was 64.2+2.1, of which
the proportion of men and women were 59.7%
(n=37); 40.3% (n=25) respectively. As a result
of anticoagulant therapy, D-dimer parameters
regression was found, in group A patients from
581.4+1.6 ng / ml to 334.842.1 ng/ml, and in
group B patients from 628.6+1.4 ng / ml to
336.7+2.3 ng/ ml, and in group C patients from
541.1£1.9 ng/ml to 496.6£1.4 ng/ml
(p<0.001). Fibrin degradation product parame-
ters regressed from 7.71+1.1 pg/ml to 3.6+1.3

pg / ml in group A patients and from 7.42+0.9
pg/ml to 3.8+1.19 pg/ml in group B patients,
from 7.52+1.2 pg/ml to 3.71+1.3 pg/ml in
group C patients (p<0.005). Prothrombin time
parameters in group A patients reduced from
15.241.1 sec to 9.4+0.8 sec, in group B patients
from 14.9+1.1 sec to 9.6+0.8 sec, and in group
C patients from 15.6+1.1 sec to 9.2+0.8 sec
(p<0.001). APTT parameters decreased from
31.51£1.29 sec to 24.16+0.8 sec in group A pa-
tients, from 28.2+1.71 sec to 26.9+1.65 sec in
group B patients, and from 29.76+1.13 sec to
25.2141.26 sec in group C patients. (p<0.001).
(Table 1).

Intergroup changes of hemorheological parameters

. Group A: Heparin Group B: Enoxiparin Group C: Rivaroxaban
Hemorheological
N ndicators el | ey | S gy | A
2 weeks 2 weeks 2 weeks
. 5814416 | ook8% | 0286% | 336.TE g 119 496.6+ 1.4
D-dimer 2.1ng/ 1.4 ng/ 2.3 ng/
1 ng / ml ng / ml ng / ml
ml ml ml
Fibrinogen 771+1.1 | 3.6£13 | 742+09 | 38+1.19 | 752+1.2 | 3.71+1.3
2 £ pg / ml ug / ml pg / ml pg / ml ug / ml ug / ml
Prothrombin 152+1.1 | 94+08 [149+1.1| 96+0.8 | 156+1.1 9.2+0.8
3 | time sec sec sec sec sec sec
APTT 31.51+ 24.16 £ 282+ 269+ 29.76 25.21+1.26
4 1.29 sec 0.8 sec 1.71 sec 1.65sec | +1.13 sec sec
The table shows that when we compared fibrin degradation products 53.3%; 48.8%;

with pre-treatment hemorheological parame-
ters after 2 weeks, the following percentages
decreased in groups A, B, and C: D-dimer
42.4%; 46.4%; 8.2%; respectively (p<0.001),

50.7%; respectively (p<0.001), prothrombin
time 38.1%; 35.6%; 41.1%;

(p<0.001), APTT 23.3%;
respectively (p<0.001). (Table 2).

respectively
4.6%;

15.3%;

Percentage changes in hemorheological indicators in groups
e Herporheological Group A Groqp B': Group C: Riva-
indicators Heparin Enoxiparin roxaban
1 D-dimer 42.40% 46.40% 8.20%
2 Fibrinogen 53.30% 48.80% 50.70%
3 Prothrombin time 38.10% 35.60% 41.10%
4 APTT 23.30% 4.60% 15.30%

The results of our study showed that among all patients (n = 62) mortality was observed in
22.5% (n = 14) due to acute respiratory distress syndrome (ARDS), the incidence of disability was
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45.2% (n = 28) and 32.3% (n = 20) patients were discharged from the hospital with positive results

(Table 3).
Early catamnestic outcomes of treatment
Ne Number percentage
1 Deaths (ARDS) 14 22.5%
2 Disability status 28 45.2%
3 Positive indicators 20 32.3%

Conclusion: Among the hemorheologi-
cal indicators, all anticoagulants have a signif-
icant positive effect on fibrinogen and pro-
thrombin time, heparin and enoxyparin are ef-
fective against D-dimer, heparin and riboraxa-
ban are effective against APTT. However, ri-
boraxaban has almost no positive effect on D-
dimer while enoxiparin has almost no positive
effect on APTT. Heparin in the treatment of
acute thromboembolic complications in sepsis-
induced hypercoagulability in the acute period
of COVID-19 infection, enoxiparin in the
treatment of any acute thromboembolic com-
plications against the background of hyperco-
agulability but sepsis is not observed, and
rivaraxoban in the treatment of hypercoagula-
bility without thromboembolic complications
in COVID-19 infection.

REFERENCES

I. Vremennye rekomendatsii  po
vedeniyu patsientov, infitsirovannyx COVID-
19 (pyataya versiya). Ministry of Health of the
Republic of Uzbekistan, National Chamber of
Innovative Health of the Republic of Uzbeki-
stan. 2020. Available po link:https://dis-
eases.medelement.com/disease/ vremennye -
rekomendatsii - po - vedeniyu patsientov - in-
fitsirovannyx -covid -19- pyataya — versiya kp
- uzbekistan -2020/16535 [Temporary recom-
mendations for the management of patients in-
fected with COVID-19 (fifth version). Minis-
try of Health of the Republic of Uzbekistan,
National Chamber of Innovative Healthcare of
the Republic of Uzbekistan. 2020. Available
from: https://diseas-
es.medelement.com/disease/ vremennye - rek-
omendatsii - po - vedeniyu patsientov infitsiro-

103

vannyx -covid -19- pyataya - versiya - kp - uz-
bekistan -2020/16535 (In Russ.)]

2. Pizova NV, Pizov NA, Skachkova
OA and dr. Acute violation of cerebral hemor-
rhage and coronavirus disease. Meditsinskiy
Sovet. 2020; (8): 18-25. doi : 10.21518 / 2079-
701 X -2020-8-18-25 [ Pizova NV , Pizov NA
, Skachkova OA , et al . Acute cerebral circu-
latory disorders and coronavirus disease. Med-
itsinskiy sovet = Medical Council. 2020; (8):
18-25. doi: 10.21518 /2079-701X-2020-8-18-
25 (In Russ.)].

3. Mao L, Jin H, Wang M, et al. Neu-
rologic Manifestations of Hospitalized Patients
With Coronavirus Disease 2019 in Wuhan,
China. JAMA Neurol. 2020 Jun 1; 77 (6): 683-
90. doi: 10.1001 / jamaneurol.2020.1127

4. Benussi A, Pilotto A, Premi E, et al.
Clinical characteristics and outcomes of inpa-
tients with neurologic disease and COVID-19
in Brescia, Lombardy, Italy. Neurology . 2020
Aug 18; 95 (7): €910-920. doi: 10.1212 /
WNL.0000000000009848. Epub 2020 May
22.

5. Yaghi S, Ishida K, Torres J, et al.
SARS2- CoV-2 and Stroke in a New York
Healthcare System Stroke. 2020 Jul; 51 (7):
2002-11. doi: 10.1161 /
STROKEAHA.120.030335. Epub 2020 May
20

6. Helms J, Kremer S, Merdji H, et al.
Neurologic Features in Severe SARS-CoV-2
Infection. Engl J Med. 2020 Jun 4; 382 (23):
2268-70. doi: 10.1056 / NEJMc2008597. Epub
2020 Apr 15.

7. Mehta JL, Calcaterra G, Bassareo
PP. COVID-19, thromboembolic risk, and Vir-
chow's triad: Lesson from the past. Clin Car-




Tashkent Medical Academy - Medical Journal of Young Scientists

diol. 2020 Dec; 43 (12): 1362-7. doi: 10.1002
/ ¢lc.23460. Epub 2020 Nov 11

8. Baldini T, Asioli GM, Romoli M, et
al. Cerebral venous thrombosis and severe
acute respiratory syndrome coronavirus-2 in-
fection: A systematic review and meta-analy-
sis. Eur J Neurol. 2021 Jan 11; 10.1111 /
ene.14727. doi: 10.1111 / ene.14727. Online
ahead of print.

9. LiY,WangM, Zhou Y, et al. Acute
cerebrovascular disease following COVID-19:
A single center, retrospective, observational
study. Stroke Vasc Neurol. 2020 Sep; 5 (3):
279-84. doi: 10.1136 / svn 2020-000431. Epub
2020 Jul 2.

10. Andreev VV, Podunov AYu, Lapin
DS and others. Clinical and pathogenetic fea-
tures of cerebral stroke in patients with new
coronavirus infection (COVID-19). Regionar-
noe krovoobrashchenie and microcirculation.
2020; 19 (3): 46-56. doi : 10.24884 /1682 6655
2020-19-3-46-56 [ Andreev VV , Podunov
AYu, Lapin DS, et al . Clinical and pathoge-
netic features of cerebral stroke in patients with
new cor o navirus infection (COVID-19). Re-
gionarnoye krovoobrashcheniye 1 mikrotsir-
kulyatsiya = Regional Blood Circulation and
Microcirculation. 2020; 19 (3): 46-56. doi:
10.24884 / 1682-6655 2020-19-3-46-56 (In
Russ.)].

11. Katsanos AH, Palaiodimou L, Zand
R, et al. The Impact of SARS-CoV-2 on Stroke
Epidemiology and Care: A Meta-Analysis.
Ann Neurol. 2021 Feb; 89 (2): 380-8.doi:
10.1002 / ana.25967. Epub 2020 Dec 9 .

12. Abootalebi S, Aertker BM, Andalibi
MS, et al. Call to Action: SARS-CoV-2 and
CerebrovAscularDisordErs (CASCADE). J
Stroke Cerebrovasc Dis. 2020 Sep; 29 (9):
104938. doi:10.1016 / j.jstrokecerebro-
vasdis.2020.104938. Epub 2020 May 8§ .

13. Beyrouti R, Adams ME, Benjamin
L, et al. Characteristics of ischaemic stroke as-
sociated with COVID-19. J Neurol Neurosurg
Psychiatry. 2020 Aug; 91 (8): 889-91. doi:

104

10.1136 / jnnp 2020 323586. Epub 2020 Apr
30.

14. Qureshi AI, Abd-Allah F, Al-Senani
F, et al.Management of acute ischemic stroke
in patients with COVID-19 infection: report of
an international panel. Int J Stroke. 2020 Jul;
15 (5): 540-54. doi:10.1177 /
1747493020923234. Epub 2020 May 3.

15. AHA / ASA Stroke Council Leader-
ship. Temporary Emergency Guidance to US
Stroke Centers During the Coronavirus Dis-
ease 2019 (COVID-19) Pandemic: On Behalf
of the American Heart Association / American
Stroke Association Stroke Council Leadership.

Stroke. 2020 Jun; 51 (6):1910-
2.doi:10.1161/STROKEAHA.120.030023.Ep
ub2020Aprl.

16. Ghannam M, Alshaer Q, Al-Chalabi
M, et al. Neurological involvement of corona-
virus disease 2019: a systematic review. J Neu-
rol. 2020 Nov; 267 (11): 3135-53.doi: 10.1007
/'800415-020-09990-2. Epub 2020 Jun 19.

17. Avula A, Nalleballe K, Narula N, et
al. COVID-19 presenting as stroke. Brain Be-
hav Immun. 2020 Jul; 87: 115-9.doi: 10.1016 /
j.bb1.2020.04.077. Epub 2020 Apr 28

18. Aghayari Sheikh Neshin S, Shah-
jouei S, Koza E, et al. Stroke in SARS-CoV-2
Infection: A Pictorial Overview of the
Pathoetiology. Front Cardiovasc Med. 2021
Mar 29; 8: 649922. doi: 10.3389 /
fcvm.2021.649922. eCollection 2021.

19. Azimov A.T., Raximbaeva G.S.,
Azimov F.Z. et al Anticoagulant therapy in the
prevention of stroke in patients with severe
form of COVID-

19. Neurology,
psychosomatics. 2021.tom 13.Ne5.

20. Yavelov I. S., Drapkina O. M.
COVID-19: formation of hemostasis systems
and features of antithrombotic therapy. Cardi-
ovascular therapy and prophylaxis. 2020; 19
(3): 2571. doi: 10.15829 / 1728-8800-2020-
2571

psychiatry,




