
Volume: 3.1Open Access Journal

J Neurosci Neurosurg Volume: 3.1 1

ISSN 2517-7400
Journal of Neuroscience and Neurosurgery

The Use of VACS Nomogram to Predict Atrial Fibrillation in Chinese Patients with Acute 
Ischemic Stroke 

Linda Nyame1,2

Enoch Kwaw-Nimeson3

Yang Zou4

Emmanuel Delali Kofi Fiagbey5

Yu-Kai Liu6

Xiang-Liang Chen6

Mako Ibrahim1,2

Xiang Li1,2

Zheng Zhao2,1

Chao Sun1,2

Jun-Shan Zhou6

Chun-LianJiang 7*

Jian-Jun Zou2,1* 

1School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Nanjing, China;
2Department of Clinical Pharmacology, Nanjing First Hospital, Nanjing Medical University, Nanjing, 
China; 
3Business School, Hohai University, Nanjing, China; 
4Faculty of Science, Melbourne University, Melbourne, VIC, Australia;
5Department of Herbal Medicine, Kwame Nkrumah University of Science and Technology, Kumasi, 
Ghana;
6Department of Neurology, Nanjing First Hospital, Nanjing Medical University, Nanjing, China; 
7Department of Pathology, Nanjing First Hospital, Nanjing Medical University, Nanjing, China.

Article Information

DOI:		  10.31021/jnn.20203142
Article Type: 	 Research
Journal Type: 	 Open Access 
Volume: 	 3 Issue: 1 
Manuscript ID: 	 JNN-3-142

Publisher: 	 Boffin Access Limited 
Received Date:	 10 January 2020 
Accepted Date: 	 21 January 2020
Published Date: 	 24 January 2020

*Corresponding author:
Jian-Jun Zou
Department of Clinical Pharmacology 
Nanjing First Hospital, Nanjing Medical 
University, Nanjing, China 
Tel: +86-15380998951 
E-mail: zoujianjun100@126.com
Chun-Lian Jiang 
Department of Pathology  
Nanjing First Hospital 
Nanjing Medical University, China 
Tel: +86-18625188095  
E-mail: 675236684@qq.com

Citation: Nyame L, Kwaw-Nimeson E, Zou 
Y, Fiagbey EDK, Liu YK, et al. The Use of VACS 
Nomogram to Predict Atrial Fibrillation in 
Chinese Patients with Acute Ischemic Stroke. J 
Neurosci Neurosurg. 2020 Jan;3(1);142

Copyright: © 2020 Zou JJ, et al. This is an 
open-access article distributed under the 
terms of the Creative Commons Attribution 
4.0 international License, which permits 
unrestricted use, distribution and reproduction 
in any medium, provided the original author 
and source are credited.

Keywords
Atrial fibrillation; Acute ischemic stroke; Nomogram; Prediction

Introduction
Atrial fibrillation (AF) is the most common arrhythmia and confers a substantial risk of 

mortality and morbidity from stroke and thromboembolism. Of all the aetiologies of stroke, 
AF is actually the most ubiquitous, accounting for about 20% to 30% of all ischemic stroke 
patients [1-3]. AF has substantial population health consequences, including impaired 
quality of life, increased hospitalization rates, stroke occurrence, and increased medical 
costs. Knowledge of developing AF in an acute ischemic stroke (AIS) patient is prudent to 
the adaptation of an appropriate scheme and achievement of an optimum outcome in the 
management of the patient [4], owing to the fact that AIS patients with AF require a tailored 
treatment strategy as early as possible. 

Tools for the prediction of AF could help identify high-risk individuals and serve as a 
standard to test possible novel risk factors. A couple of studies have reported the development 
of several scores [5-10], such as CHADS2 (congestive heart failure, hypertension, age ≥75 
years, diabetes mellitus, stroke [2P]), extended CHA2DS2-VASc (vascular disease, age 65-
74 years, and (female) sex category), Score for the Targeting of Atrial Fibrillation (STAF) 
and The LADS (left atrial diameter, age and diagnosis of stroke) scoring system, for the 
prognostication of AF in patients with AIS. However, the performance of these scores for 
individualized prediction of AF after AIS is limited by using dichotomization of continuous 
variables. Again, adaptability and ease of these scores in routine clinical care for predicting 
the risk of AF after stroke are limited by a moderate predictive performance. 

Abstract
Tools for the detection of atrial fibrillation (AF) in patients with acute ischemic stroke 

(AIS) are of great importance for identifying high-risk individuals. We aimed to develop 
and validate an easy-to-use model for predicting the risk of atrial fibrillation in acute 
ischemic stroke patients. We retrospectively collected patients who were diagnosed with 
AIS at the Stroke Center of the Nanjing First Hospital (China) between May 2013 and May 
2019. Multivariable logistic regression analysis was used to develop the predicting model, 
and stepwise logistic regression with the Akaike information criterion was utilized to 
find the best-fit nomogram model. We assessed the discriminative performance by using 
the area under curve (AUC) of receiver-operating characteristic (ROC) and calibration of 
risk prediction model by using the Hosmer-Lemeshow test. The final study population 
consisted of 3,320 patients for generating the nomogram, 573 patients had AF. Four 
predictors, including Valvular heart disease, Age, Coronary heart disease and Sex (VACS) 
were incorporated to construct the nomogram model. The nomogram demonstrated good 
predictive performance in ROC analysis (AUC-ROC 0.767, 95% CI 0.745-0.788). Calibration 
was good (p = 0.357 for the Hosmer-Lemeshow test). Our nomogram may provide clinicians 
with a simple and reliable tool for predicting the risk of AF in acute ischemic stroke patients. 
It may be a valuable perspective to provide a reasonable approach in the prevention, 
increased monitoring and allocation of relevant medical resources.

https://doi.org/10.31021/jnn.20181114
https://www.sciencedirect.com/topics/medicine-and-dentistry/cardiac-dysrhythmia
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A number of studies have demonstrated that nomograms 
offer better performance relative to scores that are based on risk 
grouping [11-16]. A nomogram is a graphical statistical instrument 
that incorporates variables to develop a continuous scoring system, 
which reflects the individual and precise risk probability. In contrast 
to risk groups, a nomogram offers an individualized prediction, 
which is entirely based on the individual’s characteristics potentially 
increasing its practicality in both clinical trial and routine care 
settings. Nomograms could prove more preferable to previous 
prognostic models that fundamentally employ archaic risk-grouping 
categorization which tends to reduce the predictive accuracy. 

Despite previous research reported in literature, there is 
currently no reported study that has focused on the use of nomogram 
to predict the likelihood of AF in Chinese patients with AIS. This 
study was therefore purposed at the development and validation of a 
simple and clinically useful nomogram for predicting the risk of AF in 
Chinese patients with AIS. 

Methods

Study design and participants
The data of Chinese patients diagnosed with AIS were 

retrospectively collected from the Registry database of the Nanjing 
First Hospital (NFHSR) in China. A cohort study was then carried out 
on the gathered data. From the period of May 2013 to May 2019, all 
patients diagnosed with AIS were included in the study. As required, 
all patients included in the study duly granted their written informed 
consent. Additionally, the scientific use of the data obtained from 
NFHSR was approved by the Ethics Committees of Nanjing First 
Hospital in accordance with the Helsinki declaration and internal 
protocol. Multivariate parameters including baseline characteristics, 
demographics, comorbidities, and National Institutes of Health Stroke 
Scale (NIHSS) score on admission and laboratory characteristics 
during hospitalization were recorded.

Inclusion and exclusion criteria
The study solely included AIS patients with related exhaustive 

clinical, demographic and laboratory data. Patients without AF history 
by self-report on admission were included in the study. Principally, 
all patients had to be 18 years or more to be due for inclusion. The 
exclusion criteria included patients with a known history of AF, no 
prestroke modified Rankin scale (mRS) score, unexhausted data, as 
well as patients treated with endovascular procedure. Among the 
candidate variables that were assessed in this research study were 
demography which included age and gender; medical history which 
included hypertension, diabetes mellitus, hyperlipidaemia, coronary 
heart disease(CHD), valvular heart disease(VHD), transient ischemic 
attack, smoking, drinking; Baseline data which included NIHSS 
score, Platelet count, Urea, Uric acid, Total cholesterol, Triglyceride, 
Glycosylated haemoglobin, and early antiplatelet therapy.The 
diagnosis of AF was based on electrocardiogram (ECG) and included 
AF episodes of over 30 seconds [17]. The maximum monitoring 
duration in the study was six days. Guidelines suggest that the 
diagnosis of persistent or permanent AF is based on at least seven 
days of ECG. The ECGs were read and coded at the stroke unit using 
central monitoring system (TLC6000, TaiKang, China).

Clinical Outcome: Newly detected AF was defined as episodes of 
ECG-documented AF without a known history of AF.

The primary outcome was incident of AF, identified at follow-up 
by either electrocardiogram or a diagnosis of AF by two neurologists 
blinded to the data of this study.

Statistical Analysis 
Normality was evaluated using the One-sample Kolmogorov-

Smirnov test. The description of continuous variables was presented 
median value and interquartile range. By mathematically dividing the 
number of events by the total number with the exception of unknown 

cases, ratios were rightly obtained for dichotomized variables. Using 
the Mann-Whitney U-test for continuous variables, various categorized 
sets were assessed for differences. Fisher’s exact test or the χ2 test 
was also used to evaluate differences between classified variables. 
The nomogram was generated for individual prognostication of 
AF in Chinese patients with AIS. The generation of the nomogram 
entailed the inputting of predetermined prognosticators into a 
logistic regression model. Upon the multivariate analysis, variables 
that were observed to have demonstrated a significant relationship 
with the primary endpoint of the analysis had OR and it’s 95 % CI 
calculated. SPSS version 22.0 (IBM Corporation, Armonk, NY, USA), 
Stata version 13.0 (Stata Corporation, College Station, TX, USA) 
statistical software, and the statistical software package R, version 
3.3.3 (R Development Core Team, Auckland, New Zealand), were 
used to perform the statistical assessment. In order to develop the 
nomogram, multivariate logistic regression analysis was performed 
for predicting the risk of AF using a forward stepwise method that 
includedVHD, age, CHD and sex as pre-established variables and all 
variables with a probability value < 0.2 in the univariate analysis. The 
best model was selected based on Akaike’s information criterion. 
Collinearity of variables that entered the multivariate logistic 
regression analysis was assessed by the variation inflation factors (< 
2 being considered non-significant) and condition index (< 30 being 
considered non-significant.

The prognosticative precision of the developed nomogram 
model was evaluated by calculating the area under curve (AUC) of 
the receiver-operating characteristic. Using a calibration plot of 
the prognosticated likelihood against the frequency of the noted 
unfavorable result, the calibration of the nomogram model was 
conducted. The prediction of a well-calibrated model should be 
mirrored by a 45° diagonal line. Subsequently, bootstrap sampling 
was employed in the validation of the model, having taken into 
consideration that all equations of prediction are inclined to be-fit 
the original sample beyond measure. All tests were two-sided and p < 
0.05 was considered statistically significant. 

Results 
A sum of 4,184 patients with AIS was identified from the NFHSR 

database over the period of May 2013 to May 2019. Among the 4,184 
patients registered in the NFHSR cohort, 124 (2.96%) patients lack 
information on atrial fibrillation on discharge. Additional patients 
were excluded for NIHSS unknown (n = 429; 10.3%) and lack of clinical 
information (n = 311; 7.4%). Therefore, the final study population 
consisted of 3,320 patients (median age 68 years; IQR 60-77 years). 
Table 1 details the clinical and demographic characteristics of the 
2,747 patients in the No AF cohort and 573 patients in the AF cohort.  
Valvular heart disease (OR: 16.984; 95% CI: 8.982 -32.113P<0.0001), 
Age (OR: 1.075; CI: 1.065-1.086; p < 0.0001), Coronary heart disease 
(OR 2.219; 95% CI:1.747-2.819; p<0.0001) and  Sex (OR: 0.695; 
95% CI: 0.569-0.848; p<0.0001), (Table 2,  Figure 1) (VACS) were 
the four pre-established prognosticators that were inputted into 
a logistic regression model in the multivariate analysis to develop 
the  nomogram for the prediction of AF in patients with AIS. For 
any of the four pre-established predictors that were inputted into 
the multivariate logistic regression evaluation model, no significant 
statistical co-linearity was noted. The resultant logistic regression 
model was mathematically expressed as: Log (p[x]/1–p[x]) = -4.514 
+ (0.023 ×age) + (0.170  × NIHSS score) + (0.356 ×previous mRS 
score) + (0.936 ×atrial fibrillation); where p(x) was the probability 
of risk of AF after AIS.

In the development of the nomogram, an initial score was 
graphically ascribed to each of the 4 independent predictive markers 
with a point limit from 0 to 100. This was thereafter totalled to yield 
a summed score and was expressed as a percentage with a point 
limit from 0 to 100 after it was converted into an independent or 
individual risk of AF secondary to AIS. The nomogram’s higher total 
score was prognosticated to be related to an increased tendency of 
AF. Meanwhile, the decreased probability of AF secondary to AIS was 
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prognosticated to be related to the lower total score.

The AUC-receiver operating characteristic value of the VACS 
nomogram was 0.767 (95% CI 0.745-0.788) in the NFHSR cohort 
(Figure 2). The age values exhibited a modest diagnostic accuracy 
for identifying patients with AF after AIS, displaying an AUC of 
0.730 (95% CI 0.708–0.752; p < 0.0001). Valvular exhibited a good 
diagnostic accuracy for identifying patients with risk of developing 
AF, displaying an AUC of 0.526 (95% CI 0.499–0.553; p < 0.0001). 
The total number of patients with a risk probability < 10% was 
1,341/3320 (40.4%), and only 74 of these had AF (0.95 sensitivity, 
0.25 specificity, 0.87 negative predictive value and 0.46 positive 

predictive value). The total number of patients with a risk probability 
< 40% was 3,055/3,320 (92%), 437 of whom had AF (0.86 sensitivity, 
0.51 specificity, 0.24 negative predictive value and 0.95 positive 
predictive value). Finally, the total number of patients with a high-
risk probability (i.e., > 80%) was 13/3,320 (0.4%), the vast majority 
of whom (9/13; 62.2%) had a poor prognosis (0.83 sensitivity, 0.70 
specificity, 0.01 negative predictive value and 0.99 positive predictive 
value). The model was internally validated using 2,000 bootstrap 
samples to calculate the discrimination with accuracy, and the good 

Figure 1:  The VACS nomogram used for predicting AF in patients 
with AIS. The final score (i.e., total points) is calculated as the sum 
of the individual score of each of the 4 variables included in the 
nomogram. AF: atrial fibrillation; AIS: acute ischemic stroke, CHD: 
coronary heart disease VHD: valvular heart disease.

Figure 2: Receiver operating characteristic (ROC) curve of the 
VACS nomogram used for predicting AF in patients with AIS. AF: 
atrial fibrillation; AIS: acute ischemic stroke.

Without AF     With AF P-value

Patients, n 2747          573

Age, years, median 
(IQR) 67(59-75) 77(70-83) <0.0001†*

Sex, n (%) <0.0001*

Male 1905(69.3) 301(52.5)

Female 842(30.7) 272(47.5)
Medical history, 
n (%)
Diabetes Mellitus 806(29.3) 140(24.4) 0.018

Hyperlipidemia 87(3.2) 9(1.6) 0.383
Coronary Heart 
disease 276(10) 156(27.2) <0.0001*

Valvular heart 
disease 20(0.7) 34(5.9) <0.0001*

Transient ischemic 
attack 10(0.4) 6(1) 0.032

Drinking, n (%)                                                          <0.0001*

Never drinker 1596(58.1) 411(71.7)

Former drinker 308(11.2) 64(11.2)

Current drinker 843(30.7) 98(17.1)

Smoking, n (%) <0.0001*

Never smoker 1272(46.3) 366(63.9)

Former smoker 382(13.9) 89(15.5)

Current smoker 1093(39.8) 118(20.6)

Baseline data
NIHSS score, 
median (IQR) 4(2-10) 11(4-17) <0.0001*

Platelet count, 
109/L, median 
(IQR)

197(163-240) 173(141-218) <0.0001

Urea 5.5(4.5-6.76) 6(4.66-7.75) <0.0001*

Uric acid 324(257-418) 339(247-429) 0.834
TC, mmol/L, 
median (IQR) 4.4(3.69-5.27) 4.08(3.46-4.86) <0.0001*†

TG, mmol/L, 
median (IQR) 1.36(0.98-2.05) 1.03(0.75-1.44) <0.0001†*

Glycosylated 
hemoglobin (IQR) 6.1(5.6-7.7) 6.1(5.7-6.9) 0.545†

Early antiplatelet 
therapy 445(16.2) 126(22) <0.0001*

NIHSS: National Institutes of Health Stroke Scale; TC: Total cholesterol; 
TG: Triglyceride; 
* included in the multiple logistic regression models. 
† Calculated using Mann-Whitney U test.
Table 1: Clinical, demographic and laboratory data of the study 
population stratified according to risk of Atrial Fibrillation after acute 
ischemic stroke in Chinese patients.
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predictive performance of the nomogram was confirmed, yielding 
a notable AUC of 0.767 (95% CI 0.745- 0.788; p < 0.0001; Figure2). 
The bias-corrected calibration plot for the nomogram model showed 
adequate agreement between predictors calculated with the VACS 
nomogram and actual unfavorable outcomes at the end of the follow-
up period (Figure 3). Calibration graphic revealed adequate fit of the 
model predicting the risk of AF. The Hosmer-Lemeshow goodness-of-
fit test showed good calibration of the nomogram (p = 0.357). 

Discussion
Many strokes which are initially diagnosed as cryptogenic may 

actually be due to underlying paroxysmal atrial fibrillation that was 
not detected during hospitalization. Currently, antiplatelet drugs [18] 
are employed in the treatment of cryptogenic strokes. However, in 
instances where cryptogenic stroke results from unidentified AF, the 
use of oral anticoagulation is employed to ensure improved protection. 
Hence, early identification of patients that have been diagnosed with 
AIS and consequently have increased risk of AF following stroke 
could be a valuable perspective to provide a reasonable approach 
in the prevention, raised monitoring and apportioning of necessary 
medical resources.

There has been the development of various prognostic scores [5-
10] to prognosticate the development of AF in stroke patients. CHADS2 
(congestive heart failure, hypertension, age ≥ 75 years, diabetes 
mellitus, stroke [2P]) and the extended CHA2DS2-VASc (vascular 
disease, age 65-74 years, and (female) sex category) scores have been 
used to predict the presence of AF in patients with ischemic stroke 
[5,6]. Nonetheless, clinical outcomes are not consistent. Also, extra 
effort and cost may be required in identifying at-risk patients on the 
account that a lot of the markers and risk scores need more diagnostic 
workup such as serum testing [10,20] as well as imaging analysis 
[10,21]. According to a study by Douen et al. [22], 70% of outpatients 
with AIS and transit ischemic attack (TIA) undergo  transthoracic 
echocardiography and Holter monitoring and thereby attributed to 
an estimated 94% of total cardiovascular expenditure.

The VACS nomogram offers an individualized prediction of AF 
which is solely founded on the individual’s characteristics latently 
increasing its ability to be practically applied in the undertaking 

of clinical trials and also in the dispensary of regular procedural 
care. Furthermore,  the VACS nomograms provide a more improved 
prognosticative efficiency for AF as compared to models based on risk 
grouping owing to its ability to integrate all essential and informative 
prognosticators of a patient. Simultaneously, the discriminative 
performance of the VACS nomogram was excellent. 

The tendency of developing AF is widely known to rise with age 
[23,24]. In the proposed predictive model, we found that advancement 
in age was related to an increased likelihood of developing AF. Age 
was the strongest, significant, independent predictor for AF and 
it maintained a significant impact following alteration of other 
demographic and clinical factors. This finding is consistent with 
previous reports [23,25-27]. In the Framingham Study [26], the 
incidence of AF increases by twice with each advancing decade of age > 
50 yr and reaches almost 10% in octogenarians. This relationship has 
been explained to be attributable to age-related structural changes 
in the atrium such as dilation, stiffness of the left atrium, muscle 
atrophy, decreased conduction tissue, but also electro anatomical 
changes and fibrosis [28-30]. Again, old age is associated with one 
or more cardiovascular diseases such as coronary artery disease, 
high blood pressure, high cholesterol, heart failure, peripheral artery 
disease, and cerebral amyloid angiopathy.

The established cardiac conditions associated with AF are 
various types of VHD (especially  mitral regurgitation),  acute 
myocardial infarction, cardiomyopathy (all forms), congenital heart 
disease, hypertensive cardiovascular disease, and CHD.VHD and CHD 
were associated with the risk of incident of AF in our study. Similar 
findings have been reported for both VHD and CHD in previous 
studies [31,32]. In the Framingham Study [31], VHD was associated 
with an increased risk of developing AF (odds ratio of 1.8 in men and 
3.4 in women). A study by Muscari et al. [32] found mild to moderate 
mitral and tricuspid regurgitation to be significantly associated with 
first diagnosed AF in ischemic stroke patients. AF prevalence was 
9.1% in patients with mild-to-moderate aortic stenosis and 33.7% as 
observed for those with severe stenosis [33,34].

CHD was associated with an increased risk of atrial fibrillation in 
previous studies as well as in the present one [32]. Having both CHD 
and AF was found in the Framingham study to adversely influence 
prognosis regarding total mortality and stroke [35]. CHD manifests 
as angina, silent ischemia, unstable angina, myocardial infarction, 
arrhythmias, heart failure, and sudden death. Possibly, the notion that 
coronary artery disease is a ubiquitous cause of atrial fibrillation is 
rooted in the fact that many congestive cardiomyopathies are related 
to AF. Reports from the coronary care units that acute myocardial 
infarctions complicated by congestive heart failure are frequently 
associated with AF strengthens the notion of CHDresulting in atrial 
fibrillation.

The prevalence of AF differs with age and sex. In our study sex was 
also related to the detection of AF, which is consistent with previous 
studies [31,36,37]. In addition, AF is known to occur more frequently 
in men. In spite of  the high prevalence in men, women  represent 
the bulk of patients with AF owing to their longer survival [37-39]. 
Interestingly, in our study, the incidence of AF was observed in both 
men and women.

In the present study, a > 80% risk limit was deduced from the 

Figure 3: The calibration plot for the VACS nomogram used 
for predicting AF in patients with AIS. Dashed line is reference 
line where an ideal nomogram would lie. Dotted line is the 
performance of the nomogram, while the solid line corrects 
for any bias in the nomogram. AF: atrial fibrillation; AIS: acute 
ischemic stroke.

OR Error Wald P 95% CI

Valvular 
heart disease 16.984 5.519 8.982 P<0.0001 8.982 -32.113

Age 1.075 0.005 14.390 P<0.0001 1.065-1.086
Coronary 
heart disease 2.219 0.271 6.530 P<0.0001 1.747-2.819

Sex 0.695 0.706 -3.580 P<0.0001 0.569-0.848

CI: confidence intervals
Table 2: Significant predictors of Atrial Fibrillation in patients with 
acute ischemic stroke

https://synapse.koreamed.org/search.php?where=aview&id=10.3346/jkms.2005.20.1.26&code=0063JKMS&vmode=FULL#B4
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nomogram. This risk limit was related to a positive predictive value 
of 0.99. This positive predictive value thereby allowed a more 
precise prognostication of risk of AF after AIS. Contrary to the 
nomogram-derived >80% risk limit, risk cut-off of <10% significantly 
demonstrated a negative prognostic value of 0.87. This negative 
prognostic value enabled the precise exclusion of the likelihood of 
developing AF after AIS. The use of a VACS nomogram could aid the 
notification of physicians to adopt preventive measures in patients 
with raised suspicious, follow-up counseling and patient counseling. 
Also, early intervention and distribution of medical resources may 
decrease the likelihood of AF and improve prognosis after AIS. More 
so, the VACS nomogram is a readily interpretable and widely available 
tool that can be easily used at patient-level to enhance improvements 
in these risk factors.

The current study has a number of strengths. First, our study is 
novel. In that, the VACS nomogram is the foremost graphic prognostic 
model developed with the purpose of particularly predicting 
individualized risk of AF in patients with AIS. By integrating relevant 
clinical variables, the VACS nomogram has the capability to generate 
an individual risk of developing AF in patients with AIS. Additionally, 
the nomogram prognostications are customized to suit the probable 
adverse effects posed by the characteristics of an individual’s stroke. 
Comparatively, this is more significant against the results of the 
general group peers. 

We acknowledge that this study has limitations. First, our data 
are retrospectively collected in a single-center, causing much data 
lost which might have influenced the final outcomes.Second, the 
diagnosis of AF was based on just a six-day ECG monitoring period; 
a longer monitoring period might have identified more cases of AF 
and the results might be different. Finally, external validation in an 
entirely different cohort of patients is vehemently recommended. 

Conclusion
In conclusion, the VACS nomogram is a promising tool that 

provides a new and improved model of predicting AF in AIS patients.
Additionally, the VACS nomogram is an easily interpretable and 
widely available tool that can be easily applied at the patient-level to 
encourage improvements in these risk factors.
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