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ABSTRACT Objective: The CHA,DS,-VASc is a risk score used to de-
termine the embolic risk in patients with atrial fibrillation. Also, its efficacy
for prognosis has been demonstrated in other clinical situations. The coro-
navirus disease-2019 (COVID-19) disease is characterized by pneumonia,
respiratory failure, venous and arterial thrombosis leading to multiorgan fail-
ure and mortality. Therefore, in this study, we aimed to show the predictive
value of the CHA,DS,-VASc score to determine the need for intensive care
unite admission in COVID-19 patients and its correlation with serum D-
dimer levels. Material and Methods: Patients admitted to the hospital due
to COVID-19 disease confirmed with a polymerase chain reaction test were
evaluated, and those over 18 years of age were included in the study
prospectively. Each patients' CHA,DS,-VASc score was calculated, also D-
dimer and other laboratory parameters were recorded. Factors related to in-
tensive care unit admission were evaluated. Results: Overall, 110 patients
were included in the study. Among these, 16 patients needed intensive care
unite admission. The CHA,DS,-VASc score was found to be an independent
predictor of intensive care unite admission [Odds ratio: 1.94 (1.32-2.85 95%
confidence interval), p=0.001]. Receiver operating characteristic analysis
revealed that the 1.5 cut-off value predicted intensive care unit admission
with a 75% sensitivity and specificity. There was also a significant correla-
tion between the CHA,DS,-VASc risk score and serum D-dimer levels
(p<0.001, r=0.34). Conclusion: The CHA,DS,-VASc risk score can be used
to predict intensive care unit admission in COVID-19 patients, and it is cor-
related with serum D-dimer levels.

Keywords: COVID-19; CHA,DS,-VASc; D-dimer;
thromboembolism, intensive care

OZET Amacg: CHA,DS,-VASc, atriyal fibrilasyon hastalarinda embolik
riskin belirlenmesi i¢in kullanilan bir skordur. Ek olarak bagska klinik olay-
larda da prognostik agidan degerli oldugu galismalarla gosterilmistir. Koro-
naviriis hastalig1-2019 [coronavirus disease-2019 (COVID-19)], ¢oklu organ
yetersizligi ve 6liime yol agabilen, pndmoni, solunum yetersizligi, arteriyel
ve vendz trombozlar ile karakterize bir hastaliktir. Bu nedenle, bu ¢alismada,
CHA,DS,-VASc skorunun, COVID-19 hastalarinda yogun bakim ihtiya-
cini ongdrmedeki yerini ve serum D-dimer diizeyleri ile arasindaki iligkiyi
ortaya koymay1 amagladik. Gereg¢ ve Yontemler: Bu retrospektif ¢alismaya,
COVID-19 nedeniyle hastaneye basvuran ve polimeraz zincir reaksiyonu
testi ile tanist dogrulanan, 18 yas ve iizeri hastalar dahil edildi. Tiim hasta-
larin CHA,DS,-VASc skorlart hesaplandi; D-dimer ve diger laboratuvar tet-
kikleri kayit edildi. Yogun bakim ihtiyaci ile iliskili olabilecek faktorler
kaydedildi. Bulgular: Calismaya toplam 110 hasta dahil edildi. Bu hastala-
rin 16’sinda yogun bakim ihtiyaci gelisti. CHA,DS,-VASc skorunun, yogun
bakim ihtiyacinin bagimsiz bir 6ngériiciisii oldugu sonucu bulundu [Odds
ratio: 1,94 (1,32-2,85 %95 giiven aralig1), p=0,001]. Alict isletim karakte-
ristigi analizi, 1,5 smir deger ve tizerinde, bu skorun %75 duyarlilik ve 6z-
giilliik ile yogun bakim ihtiyacini 6ngorebildigini ortaya koydu. Ayrica
CHA,DS,-VASc skoru ile D-dimer diizeyleri arasinda anlaml1 korelasyon
saptand1 (p<0,001; 1=0,34). Sonu¢: CHA,DS,-VASc risk skoru, COVID-19
hastalarinda yogun bakim ihtiyacin1 dngérmede kullanilabilir ve D-dimer
diizeyleri ile de koreledir.

Anahtar Kelimeler: COVID-19; CHA,DS,-VASc; D-dimer;
tromboembolizm, yogun bakim

The novel coronavirus is responsible for a
worldwide outbreak of serious infection, termed
coronavirus disease-2019 (COVID-19).! COVID-19
is often complicated with coagulation dysfunction.

Cytokines regulate the effect of COVID-19 on coag-
ulopathy.> COVID-19 is associated with venous and
arterial thrombosis, and a recent study showed that
venous thrombosis with pulmonary embolism is com-
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mon. Incidences of arterial thrombosis, including is-
chemic stroke and acute coronary syndrome, have
also been noted.’ Due to these inflammatory reac-
tions, the entire microvascular system is affected,
leading to abnormal coagulation, which pathologi-
cally manifests as vasculitis and micro thrombosis.**

The CHA,DS,-VASc score (C: Congestive heart
failure, H: Hypertension, A: Age of >75, D: Diabetes
mellitus, S: Prior stroke, V: Vascular disease, A: Age
65-74, Sc: Female) shows the embolic risk in atrial
fibrillation (AF) patients with no valvulopathy, and
thereby guide the anticoagulant treatment (A: Age of
>75: 2 points, S: Previous stroke: 2 points, all others
1 point).® The CHA,DS,-VASc score is a better tool
for determining low and intermediate-risk AF patients
for cerebrovascular events. The CHA,DS,-VASc
score is, therefore, well-validated in assessing the risk
of thromboembolism associated with AF. The
CHA,DS,-VASc score was also related to outcomes
in patients with AF with pulmonary embolism, a
chronic obstructive pulmonary disease (COPD), pul-
monary embolism with right ventricle strain, de-
creased left ventricular ejection fraction, non-AF
ischemic stroke, cardiovascular disease.”"!

The risk factors and pathways for thromboem-
bolism and stroke associated with AF are described in
various studies. As both conditions have a similar
pathophysiologic basis of clot formation, one could
infer that the risk factors for thrombosis occurrence
could be similar.!” In COVID-19 patients, the same
thromboembolic pathway provoked by cytokines and
procoagulants may cause vascular complications. An
increased D-dimer is one of the most common labora-
tory findings noted in hospitalized COVID-19 patients.
A previous study showed an elevated D-dimer level
predicts the prognosis and death in COVID-19."?

A critical COVID-19 patient could be defined as
respiratory failure due to lung infection and dysfunc-
tion of the kidney, liver, or peripheral blood compo-
nents, increasing the risk of multiple organ failure.
Respiration >30, saturation <92% in ambient air,
Pa0,/Fi0,<300, pneumonic infiltration in computed
tomography >50%, multiorgan failure, and shock ac-
cepted as the criteria of intensive care unit (ICU) re-
quirement in patients with COVID-19.'
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Remarkably, thrombotic complications have
been described in severe COVID-19 patients. Pre-
diction of thrombotic complications, determination
of anticoagulant therapy initiation, and appropriate
doses are critical for groups with very high throm-
botic risk, such as ICU patients.’ Therefore, the ef-
fective use of risk determinants in patients is crucial.

Our study aimed to show the predictive value of
CHA,DS,-VASc score for ICU requirement in
COVID-19 patients and its correlation to serum D-
dimer levels to provide a fast and reliable scoring sys-
tem that will guide therapy decisions.

I MATERIAL AND METHODS

This retrospective study included 110 hospitalized
COVID-19 patients consecutively who were 18 years
or older and were diagnosed with a positive poly-
merase chain reaction (PCR) test between March 14,
2020, and May 20, 2020. Ethical approvals were ob-
tained from the Bakirkdy Dr. Sadi Konuk Training
and Research Hospital Clinical Research Ethics
Committee (Date: 4.5.2020, No: 2020-10-19) and the
Ministry of Health Ethics Committee. All partici-
pants’ rights were protected according to the Helsinki
Declaration (2013).

Patients with coagulation dysfunction, malig-
nancy, chronic kidney disease (estimated glomerular
filtration rate <60 mL/min), liver or lung disease,
prosthetic valves, oral anticoagulant use and, haema-
tological disease were excluded.

ICU REQUIREMENT CRITERIA

Respiratory rate >30/minute, oxygen saturation
<92% despite oxygen support, partial oxygen pres-
sure <60 mmHg, PaO,/Fi0,<300, bilateral or multi-
lobar infiltration on chest radiograph or computed
tomography, and clinical deterioration. Sign of hy-
poperfusion in the skin, sequential organ failure as-
sessment score >2 or lactate >2, blood pH<7.25
(arterial blood gas analysis), signs of shock (systolic
pressure <90, or decrease >40, mean pressure <65
mmHg and vasopressor requirement), elevated car-
diac enzymes, arrhythmia, kidney or liver enzyme el-
evation, acute bleeding diathesis, thrombocytopenia
and development of macrophage activating syn-
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drome, confusion or Glasgow Coma Scale <12, lac-
tate dehydrogenase >389 U/L.'* An attending physi-
cian observed the daily progress of all patients’
physical findings and laboratory parameters. When
there is any deterioration, the need for ICU was de-
termined by making a bedside assessment with a con-
sultant team consisting of an intensive care specialist,
cardiologist, and neurologist. Any of the following
criteria was deemed as an ICU admission require-
ment. Critical patients were also evaluated according
to the benefits of extracorporeal membrane oxygena-
tion support in ICU.'S

Demographic data, medical history, and treat-
ments of all patients were obtained from the database.
The initial (admission) D-dimer, C-reactive protein
(CRP), troponin, N-terminal brain natriuretic peptide
(NT-pro BNP), procalcitonin values, and neutrophil-
lymphocyte ratio (NLR) indicators of poor progno-
sis in COVID-19 patients were recorded. The
CHA,DS,-VASc score of patients was calculated
manually.

STATISTICAL ANALYSIS

SPSS 25.0 program was used in the analysis of vari-
ables. Normal distribution was tested using the
Shapiro-Wilk. Continuous variables were given as
mean+standard deviation, and categorical variables
were presented as frequency (percent). The Mann-
Whitney U tested comparison of two independent
groups according to quantitative data. Spearman’s rho
tested the correlations of variables. Chi-square and
Fisher’s exact tests compared nominal variables. Sen-
sitivity, specificity, and diagnostic accuracy rates for
the CHA,DS,-VASc and D-dimer were analyzed and
expressed by receiver operating characteristic (ROC)
analysis. Logistic regression analysis examined the
CHA,DS,-VASc score and D-dimer values in pre-
dicting clinical outcomes. Variables found significant
in univariate analysis or with clinical relevance were
added to the multivariate analysis. For all analyses,
the statistical significance was set at two-tailed
p<0.05.

I RESULTS

Two hundred forty-one patients were diagnosed with
COVID-19, according to the PCR result in our hos-
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pital. Among these, 107 opted for 14 days of home
isolation, medical treatment, and PCR retesting after
14 days. They were discharged from the emergency
department the same day. The remaining 134 patients
were hospitalized, among whom 24 (10 with COPD,
7 with chronic renal failure, 2 with chronic liver dis-
ease, 4 with malignancy, and 1 with Factor V Leiden
mutation) were not enrolled. Study cohort classified
as ICU requiring and non-requiring group.

In total, 110 patients (ICU requiring: 16; non-re-
quiring: 94) were included .The median age was 53,
and 61.8% of patients were male. Baseline charac-
teristics, clinical features, medications, laboratory
findings, CHA,DS,-VASc score, and smoking are
shown in Table 1.

Hypertension, diabetes, vascular diseases, heart
failure, cerebrovascular events were recorded in 23
(20.9%), 12 (10.9%), 9 (8.2%), 5 (4.5%) and 2
(1.8%) patients, respectively. Sixteen (14.5%) pa-
tients required ICU admission of whom 6 (5.5%)
died during the ICU stay. Twelve (10.9%) patients
were using angiotensin converting enzyme in-
hibitors, 6 (5.45%) were taking angiotensin recep-
tor blockers, 9 (8.18%) were taking calcium
channel blockers and 2 (1.81%) were using alpha-
blockers. Fourteen (12.7%) patients were using
acetyl salicylic acid 100 mg. Six (5.45%) patients
were using insulin and 12 (10.9%) patients were
using oral antidiabetic drugs.

Hydroxychloroquine 200 mg twice/day and
favipiravir 1,600 mg twice/day loading dose, and 600
mg twice/daily maintenance dose were administered
to all 110 hospitalized patients. Enoxaparin 1 mg/kg
twice/day subcutaneous was administered to 16
(14.5%) ICU patients and 0.4 mg/kg enoxaparin was
administered to 94 (85.5%) non-ICU patients. A nor-
adrenaline infusion was administered to 9 ICU pa-
tients and intravenous hydrocortisone to 13.

The mean D-dimer, CRP, troponin, procalci-
tonin, NT-pro BNP and NLR were 1.0+2.6 mg/L,
5.1#6.2 mg/dL, 0.1+0.4 ng/mL, 0.6+0.8 ng/mL
3.88+11.29 pg/mL and 4.443.3 respectively.

The median CHA,DS,-VASc score in ICU re-
quiring and non-requiring patients was 1 (0-2) and 3
(1.25-3) respectively. The CHA,DS,-VASc score was
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TABLE 1: Baseline clinical characteristics of the study patients.
Total n=110 No ICU need (n=94, 85.5%) ICU need (n=16, 14.5%) p value
Age (years) mean (SD) 53 (17) 52 (17) 63 (13) 0.004
Gender (male) n (%) 68 (61.8) 59 (62.8) 9(56.3) 0.62
Diabetes mellitus n (%) 12(10.9) 8(8.5) 4 (25) 0.051
Hypertension n (%) 23(20.9) 15 (16.0) 8 (50.0) 0.002
CHF n (%) 5(4.5) 3(3.2) 2(12.5) 0.15
Stroke n (%) 2(18) 0 2(12.5) 0.02
Vascular disease n (%) 9(8.2) 5(5.3) 4(25.0) 0.008
Smoking n (%) 11 (10.0) 10(10.6) 1(6.3) 0.58
D-dimer, mg/L median (IQR) 0.54 (0.27-0.96) 0.48 (0.23-0.91) 0.92 (0.69-1.49) 0.001
C-reactive protein (mg/dL) median (IQR) 2.59 (0.78-7.79) 2.25(0.58-6.86) 8.09 (1.91-12.89) 0.01
CHA,DS,-VASc median (IQR) 1.0 (0-2.0) 1.0 (0-2.0) 3.0 (1.25-3.0) 0.001
Troponin mean (ng/mL) 0.1+0.4 0.04+0,2 0.4+1.5 0.03
BNP mean (pg/mL) 3.88+11.29 0.71+10.8 22.5+14.1 <0.01
NLR mean 4.4+3.3 3.94%3.01 71453 <0.01
Procalcitonin mean (ng/mL) 0.6+0.8 0.59+0.84 0.65+0.85 0.79
Mortality mean n (%) 6(5.5) 0 6 (37.5) <0.01

ICU: Intensive care unit; SD: Standard deviation; CHF: Congestive heart failure; IQR: Interquartile range; BNP: Brain natriuretic peptide; NLR: Neutrophil-lymphocyte ratio.

higher in ICU requiring group (p=0.001) (Table 1).
D-dimer was found to be significantly higher in ICU-
requiring patients (p=0.001). Age, hypertension,
stroke and vascular disease, troponin, BNP, NLR and
CRP were higher in ICU patients (p=0.004, p=0.002,
p=0.02, p=0.008, p=0.03, p<0.01, p<0.01 and p=0.01,
respectively) (Table 1).

A statistically significant correlation was found
between the CHA,DS,-VASc score and D-dimer lev-
els (p<0.001, r=0.35) (Table 2). A statistically signif-
icant correlation was also found between the
CHA,DS,-VASc risk score and CRP level (p<0.044,
r=0.19), troponin level (p=0.004, r=0.446), NT-pro
BNP level (p=0.003, r=0.59), and the NLR (p=0.016,
=0.37). No correlation was found with procalcitonin
levels (p<0.4) (Table 2).

In ROC analyses, area under the ROC curve for
CHA,DS,-VASc score and D-dimer level was found
0.75 [95% confidence interval (CI), 0.61-0.89]
p=0.001, 0.75 (95% CI 0.65-0.85) p=0.001 respec-
tively (Figure 1, Figure 2). CHA,DS,-VASc score to
predict ICU requirement with 75% sensitivity and
75% specificity at 1.5 points cut-off.

Logistic regression analysis was performed. On
univariate analyses, CHA,DS,-VASc score, age and
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TABLE 2: Correlation between CHA,DS,-VASc score and
biochemical parameters.

r value p value
D-dimer 0.35 <0.001¢
CRP 0.19 0.044¢
Troponin 0.44 0.004s
NT-pro BNP 0.59 0.003¢
Procalcitonin 0.15 0.406°
NLR 0.37 0.016°

sSpearman's rho test; r: Correlation; CRP: C-reactive protein; NT-pro BNP: N terminal
brain natriuretic peptide; NLR: neutrophil-lymphocyte ratio.

hypertension were found to be predictors of ICU re-
quirement [Odds ratio (OR): 1.94 (1.32-2.85, 95%
CI), p=0.001, 1.04 (1.00-1.076, 95% CI) p=0.01
and 5.26 (1.71-16.21, 95% CI) p=0.004 respec-
tively].

The univariate and multivariate analyses were
presented in Table 3. The CHA,DS,-VASc score was
found to maintain its predictive ability even when ad-
justed for age and sex. To prevent over fitting, no fur-
ther adjustments were attempted (OR: 2.19, 95% CI
1.16-4.13, p=0.01).
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FIGURE 1: In receiver operating characteristic (ROC) analysis, area under the
ROC curve for CHA,DS,-VASc score was found 0.75 (95% confidence interval,
0.61-0.89) p=0.001, 0.75 (95% confidence interval 0.61-0.89) p=0.001. ROC: Re-
ceiver operating characteristic; AUC: Area under the ROC curve; Cl: Confidence
interval.
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FIGURE 2: In receiver operating characteristic (ROC) analysis, area under the
ROC curve for D-dimer was found 0.75 (95% confidence interval, 0.61-0.89)
p=0.001, 0.75 (95% confidence interval 0.65-0.85) p=0.001. AUC: Area under the
receiver operating characteristic curve; Cl: Confidence interval.

I DISCUSSION

In this study, the CHA,DS,-VASc risk score was found
to be a predictor of ICU requirement in COVID-19 pa-
tients, also significantly correlated with D-dimer. The
higher proportion of men with COVID-19 was similar
to that seen in previous studies.'®!” Hypertension was
the most common chronic disease, as seen in previous
studies. ICU requirement and mortality were also sim-
ilar to the outcomes seen in some previous studies.!”
The CHA,DS,-VASc is a well-validated scoring that
can be applied at the bedside on admission. It is shown
that this score can be used for predicting mortality in
patients with ST-segment elevation myocardial infarc-
tion (STEMI) who have performed primary revascu-
larization and also no-reflow in non-STEMI.'*? The
CHA,DS,-VASc score was found to have a significant
correlation with patient outcomes in AF with pul-
monary embolism, COPD with or without AF, right
ventricle dysfunction with acute pulmonary embolism,
decreased left ventricular ejection fraction, non-AF is-
chemic stroke, and cardiovascular disease.” !

Previous trials revealed that the CHA,DS,-VASc
has a close relationship with the risk of venous throm-
boembolism.?! Onuk et al. examined the predictive
ability of this score in acute pulmonary embolism,
and the CHA,DS,-VASc score was found to be a pre-
dictor of mortality.?

The number of studies investigating the relation
between the CHA,DS,-VASc and the need for ICU
admission or the outcomes of ICU patients is limited.
Karamchandani et al. investigated the CHA,DS,-
VASc score’s predictive value for mortality in ICU,

TABLE 3: Logistic regression analysis for intensive care unit requirement.

Univariate

Odds ratio (95% confidence interval)

CHA2DS2-VASC score 1.94 (1.32-2.85)
Gender 0.76 (0.26-2.22)
Age 1,04 (1.008-1.076)

Diabetes mellitus 3.58 (0.93-13.73)
5.26 (1.71-16.21)
5.93 (1.39-25.20)

1.02 (0.86-1.22)

Hypertension
Vascular disease

D-dimer

Multivariate
p value Odds ratio (95% confidence interval) p value

0.001 2.19(1.16-4.13) 0.01
0.62 1.42 (0.43-4.70) 0.56
0.01 0.98 (0.93-1.04) 0.68
0.06

0.004

0.01

0.76
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and there was no correlation between the score and
mortality. Different inclusion and exclusion criteria
of study patients could partly explain these findings.*
Contrarily, Gunduz et al. showed that CHA,DS,-
VASc score and modified CHA,DS,-VASc score can
predict mortality and ICU hospitalization in COVID-
19 patients.?* Our study finding is compatible with
this study.

Shariff et al. reported in a review that the patho-
physiology of AF-related embolism and venous
thromboembolism were similar. The risk factors that
make up CHA,DS,-VASc are also associated with
venous thromboembolism development. This scoring
system can, therefore, also be used to predict prog-
nosis in venous thromboembolism.'?

A recent study demonstrated that D-dimer pre-
dicts in-hospital mortality in COVID-19.* Huang et
al. showed that the patients who needed critical care
had higher D-dimer than those who did not require
intensive care.! These results are compatible with
those of our study. In a study with 1,099 patients,
Guan et al. showed a significant relationship between
a D-dimer level above 0.5 and ICU requirement, ven-
tilation support requirement, and mortality.'®

There was a mild to a moderate but significant
relationship between the CHA,DS,-VASc score and
D-dimer levels in our study. In You and Tang’s study,
D-dimer levels were also correlated with the
CHA,DS,-VASc in stroke patients.?°

Zhang et al. demonstrated that patients with a D-
dimer 2 microns/mL were found to be higher in-hos-
pital mortality.”® An unexpected result in our study
was that the D-dimer level was not found to be an in-
dependent predictor for ICU requirement with logis-
tic regression analysis, although the ROC analysis
being significant.

The onset of anticoagulant therapy and the drug
and dose selection in COVID-19 patients is still a
subject to be discussed and should be investigated
further. Tang et al. found that heparinized patients had
a lower mortality rate than that of non-users whose
D-dimer values are high. As a result of this data, they
suggested that anticoagulant treatment is beneficial
for only selected patients, such as sepsis-induced co-
agulopathy or elevated D-dimer levels.”’
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This study may be novel to investigate whether
the CHA,DS,-VASc score can predict intensive care
requirements. A recent study with a large patient pop-
ulation showed that M (Modified)-CHA,DS,-VASc
score (merely changing the gender female to male)
predicted ICU admission and death in COVID-19.%
Also, Quisi et al. showed that CHA,DS,-VASc score
of >3 is an independent predictor of mortality in
COVID-19 patients.”” These two findings may sup-
port our results because most in-hospital mortality oc-
curred in patients with COVID-19 and required ICU.
Therefore, multi-center and extended studies are
needed to demonstrate that this CHA,DS,-VASc
score is valuable in predicting the need for ICU.

LIMITATIONS

The study’s main limitations can be listed as its
single-center, retrospective design, and small study
population.

I CONCLUSION

The CHA,DS,-VASc risk score predicts the ICU re-
quirement in COVID-19 patients; the D-dimer level
is also found to be correlated. We believe that this
cost-free, quickly applied scoring system can be im-
mediately applied to patient admission and provides
additional benefits for predicting the prognosis and
management strategies in patients with COVID-19.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family members
of the scientific and medical committee members or members of the
potential conflicts of interest, counseling, expertise, working condi-

tions, share holding and similar situations in any firm.

Authorship Contributions
Idea/Concept: Umut Karabulut; Design: Umut Karabulut;, Con-

trol/Supervision: Umut Karabulut; Data Collection and/or Pro-
cessing: Dilay Karabulut; Analysis and/or Interpretation: Dilay
Karabulut; Literature Review: Dilay Karabulut; Writing the Ar-
ticle: Umut Karabulut; Critical Review: Dilay Karabulut.



Umut KARABULUT et al.

Turkiye Klinikleri ] Med Sci. 2021;41(4):424-30

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y,
et al. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China.
Lancet. 2020;395(10223):497-506. Erratum
in: Lancet. 2020. [Crossref] [PubMed] [PMC]

Yin S, Huang M, Li D, Tang N. Difference of
coagulation features between severe pneu-
monia induced by SARS-CoV2 and non-
SARS-CoV2. J Thromb Thrombolysis. 2021;
51(4):1107-10. [Crossref] [PubMed] [PMC]

Klok FA, Kruip MJHA, van der Meer NJM, Ar-
bous MS, Gommers DAMPJ, Kant KM, et al.
Incidence of thrombotic complications in criti-
cally ill ICU patients with COVID-19. Thromb
Res. 2020;191:145-7. [Crossref] [PubMed]
[PMC]

Tian S, Hu W, Niu L, Liu H, Xu H, Xiao SY. Pul-
monary pathology of early-phase 2019 novel
coronavirus (COVID-19) pneumonia in two pa-
tients with lung cancer. J Thorac Oncol.
2020;15(5):700-4. [Crossref] [PubMed] [PMC]

Ding YQ, Bian XW. [Analysis of coronavirus
disease-19 (COVID-19) based on SARS
autopsy]. Zhonghua Bing Li Xue Za Zhi.
2020;49(4):291-3. Chinese. [PubMed]

Lip GY, Nieuwlaat R, Pisters R, Lane DA, Cri-
jns HJ. Refining clinical risk stratification for
predicting stroke and thromboembolism in
atrial fibrillation using a novel risk factor-based
approach: the euro heart survey on atrial fib-
rillation. Chest. 2010;137(2):263-72. [Cross-
ref] [PubMed]

Gok M, Kurtul A, Harman M, Kara M,
Sileymanoglu M, Ornek E. Relationship
between CHA2DS2-VASc score and right
ventricular dysfunction in patients with acute
pulmonary thromboembolism. Clin  Appl
Thromb Hemost. 2018;24(9_suppl):56S-62S.
[Crossref] [PubMed] [PMC]

Kurtul A, Acikgoz SK. Validation of the
CHA2DS2-VASc score in predicting coronary
atherosclerotic burden and in-hospital mortal-
ity in patients with acute coronary syndrome.
Am J Cardiol. 2017;120(1):8-14. [Crossref]
[PubMed]

Saliba W, Rennert G. CHA2DS2-VASc score
is directly associated with the risk of pul-
monary embolism in patients with atrial
fibrillation. Am J Med. 2014;127(1):45-52.
[Crossref] [PubMed]

. Kurtul A. Usefulness of the CHA2DS2-VASc

score in predicting in-stent restenosis among
patients undergoing revascularization with
bare-metal stents. Clin Appl Thromb Hemost.
2018;24(4):589-95. [Crossref] [PubMed] [PMC]

. Potpara TS, Polovina MM, Djikic D, Marinkovic

JM, Kocev N, Lip GY. The association of

12.

13.

14.

15.

16.

17.

18.

19.

20.

I REFERENCES

CHA2DS2-VASc score and blood biomarkers
with ischemic stroke outcomes: the Belgrade
stroke study. PLoS One. 2014;9(9):e106439.
[Crossref] [PubMed] [PMC]

Shariff N, Aleem A, Singh M, Z Li Y, J Smith
S. AF and venous thromboembolism - patho-
physiology, risk assessment and CHADS-
VASc score. J Atr Fibrillation. 2012;5(3):649.
[PubMed] [PMC]

Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et
al. Risk factors associated with acute respira-
tory distress syndrome and death in patients
with coronavirus disease 2019 pneumonia in
Wuhan, China. JAMA Intern Med. 2020;
180(7):934-43. Erratum in: JAMA Intern Med.
2020;180(7):1031. [Crossref] [PubMed] [PMC]

Wu Z, McGoogan JM. Characteristics of and
important lessons from the coronavirus dis-
ease 2019 (COVID-19) outbreak in China:
summary of a report of 72 314 cases from the
Chinese Center for Disease Control and Pre-
vention. JA MA. 2020;323(13):1239-42.
[Crossref] [PubMed]

Akar AR, Ertugay S, Kervan U, inan MB,
Sargin M, Engin G, et al. Turkish Society of
Cardiovascular Surgery (TSCVS) Proposal for
use of ECMO in respiratory and circulatory fail-
ure in COVID-19 pandemic era. Turk Gogus
Kalp Damar Cerrahisi Derg. 2020;28(2):229-
35. [Crossref] [PubMed] [PMC]

Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR.
Severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2) and coronavirus dis-
ease-2019 (COVID-19): The epidemic and the
challenges. Int J Antimicrob Agents. 2020;
55(3):105924. [Crossref] [PubMed] [PMC]

Jiang F, Deng L, Zhang L, Cai Y, Cheung CW,
Xia Z. Review of the clinical characteristics of
coronavirus disease 2019 (COVID-19). J Gen
Intern Med. 2020;35(5):1545-9. [Crossref]
[PubMed] [PMC]

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He
JX, et al; China Medical Treatment Expert
Group for Covid-19. Clinical characteristics
of coronavirus disease 2019 in China. N Engl
J Med. 2020;382(18):1708-20. [PubMed]
[PMC]

Keskin K, Sezai Yildiz S, Getinkal G, Aksan
G, Kilci H, Cetin S, et al. The value of
CHA2DS2VASC score in predicting all-cause
mortality in patients with ST-segment eleva-
tion myocardial infarction who have under-
gone primary percutaneous  coronary
intervention. Acta Cardiol Sin. 2017;33(6):598-
604. [PubMed] [PMC]

Barman HA, Kahyaoglu S, Durmaz E, Atici A,
Gulsen K, Tugrul S, et al. The CHADS-VASc

430

21.

22.

23.

24.

25.

26.

27.

28.

29.

score is a predictor of no-reflow in patients
with non-ST-segment elevation myocardial in-
farction. Coron Artery Dis. 2020;31(1):7-12.
[Crossref] [PubMed]

Huerta C, Johansson S, Wallander MA, Gar-
cia Rodriguez LA. Risk factors and short-term
mortality of venous thromboembolism diag-
nosed in the primary care setting in the United
Kingdom. Arch Intern Med. 2007;167(9):935-
43. [Crossref] [PubMed]

Onuk T, Karatas MB, Ipek G, Giingér B,
Akyuz S, Canga Y, et al. Higher CHA2DS2-
VASc score is associated with increased mor-
tality in acute pulmonary embolism. Clin Appl
Thromb Hemost. 2017;23(6):631-7. [Crossref]
[PubMed]

Karamchandani K, Schoaps RS, Abendroth T,
Carr ZJ, King TS, Bonavia A. CHA2DS2-VASc
score and in-hospital mortality in critically ill
patients with new-onset atrial fibrillation. J Car-
diothorac Vasc Anesth. 2020;34(5):1165-71.
[Crossref] [PubMed]

Gunduz R, Yildiz BS, Ozdemir IH, Cetin N,
Ozen MB, Bakir EO, et al. CHA2DS2-VASc
score and modified CHA2DS2-VASc score
can predict mortality and intensive care unit
hospitalization in COVID-19 patients. J
Thromb Thrombolysis. 2021:1-11. [Crossref]
[PubMed] [PMC]

Zhang L, Yan X, Fan Q, Liu H, Liu X, Liu Z, et
al. D-dimer levels on admission to predict in-
hospital mortality in patients with Covid-19. J
Thromb Haemost. 2020;18(6):1324-9. [Cross-
ref] [PubMed] [PMC]

You LR, Tang M. The association of high D-
dimer level with high risk of ischemic stroke in
nonvalvular atrial fibrillation patients: A retro-
spective study. Medicine (Baltimore). 2018;
97(43):e12622. [Crossref] [PubMed] [PMC]

Tang N, Bai H, Chen X, Gong J, Li D, Sun Z.
Anticoagulant treatment is associated with de-
creased mortality in severe coronavirus dis-
ease 2019 patients with coagulopathy. J
Thromb Haemost. 2020;18(5):1094-9. [Cross-
ref] [PubMed]

Cetinkal G, Kocas BB, Ser OS, Kilci H, Keskin
K, Ozcan SN, et al. Assessment of the modi-
fied CHA2DS2VASc risk score in predicting
mortality in patients hospitalized with COVID-
19. Am J Cardiol. 2020;135:143-9. [Crossref]
[PubMed] [PMC]

Quisi A, Alici G, Harbalioglu H, Geng O, ErF,
Allahverdiyev S, et al. The CHA2DS2-VASc
score and in-hospital mortality in patients with
COVID-19: A multicenter retrospective cohort
study. Turk Kardiyol Dern Ars. 2020;48(7):656-
63. English. [Crossref] [PubMed]


https://www.sciencedirect.com/science/article/pii/S0140673620301835?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159299/
https://link.springer.com/article/10.1007%2Fs11239-020-02105-8
https://pubmed.ncbi.nlm.nih.gov/32246317/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7124128/
https://www.sciencedirect.com/science/article/pii/S0049384820301201?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32291094/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7146714/
https://www.sciencedirect.com/science/article/pii/S1556086420301325?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32114094/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7128866/
https://pubmed.ncbi.nlm.nih.gov/32268662/
https://www.sciencedirect.com/science/article/abs/pii/S0012369210600670?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0012369210600670?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/19762550/
https://journals.sagepub.com/doi/10.1177/1076029618785771
https://pubmed.ncbi.nlm.nih.gov/29996663/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6714857/
https://www.sciencedirect.com/science/article/abs/pii/S0002914917306379?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28479165/
https://www.sciencedirect.com/science/article/abs/pii/S0002934313008711?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24384101/
https://journals.sagepub.com/doi/10.1177/1076029617716769
https://pubmed.ncbi.nlm.nih.gov/28675046/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6714711/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0106439
https://pubmed.ncbi.nlm.nih.gov/25184809/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4153640/
https://pubmed.ncbi.nlm.nih.gov/28496776/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5153216/
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184
https://pubmed.ncbi.nlm.nih.gov/32167524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7070509/
https://jamanetwork.com/journals/jama/fullarticle/2762130
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://tgkdc.dergisi.org/uploads/pdf/pdf_TGKDC_3365.pdf
https://pubmed.ncbi.nlm.nih.gov/32551150/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7298378/
https://www.sciencedirect.com/science/article/pii/S0924857920300674?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32081636/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7127800/
https://link.springer.com/article/10.1007%2Fs11606-020-05762-w
https://pubmed.ncbi.nlm.nih.gov/32133578/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7088708/
https://pubmed.ncbi.nlm.nih.gov/32109013/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7092819/
https://pubmed.ncbi.nlm.nih.gov/29167612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5694923/
https://doi.org/10.1097/MCA.0000000000000781
https://pubmed.ncbi.nlm.nih.gov/31524671/
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/412423
https://pubmed.ncbi.nlm.nih.gov/17502535/
https://journals.sagepub.com/doi/10.1177/1076029615627341
https://pubmed.ncbi.nlm.nih.gov/26759374/
https://www.sciencedirect.com/science/article/abs/pii/S1053077019312170?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31899140/
https://link.springer.com/article/10.1007%2Fs11239-021-02427-1
https://pubmed.ncbi.nlm.nih.gov/33730303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7970772/
https://onlinelibrary.wiley.com/doi/10.1111/jth.14859
https://onlinelibrary.wiley.com/doi/10.1111/jth.14859
https://pubmed.ncbi.nlm.nih.gov/32306492/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7264730/
https://journals.lww.com/md-journal/Fulltext/2018/10260/The_association_of_high_D_dimer_level_with_high.5.aspx
https://pubmed.ncbi.nlm.nih.gov/30412062/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6221672/
https://onlinelibrary.wiley.com/doi/10.1111/jth.14817
https://onlinelibrary.wiley.com/doi/10.1111/jth.14817
https://pubmed.ncbi.nlm.nih.gov/32220112/
https://www.sciencedirect.com/science/article/abs/pii/S0002914920308973?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32861734/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7453224/
https://archivestsc.com/jvi.aspx?un=TKDA-03488&volume=
https://pubmed.ncbi.nlm.nih.gov/33034573/

