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ABSTRACT 

Hospitalised COVID-19 patients frequently experience thromboembolic (TE) 
complications resulting in life-threatening outcomes like multiorgan failure and death. 
A prognostic mortality scoring tool is a novel clinical instrument that integrates relevant 
demographic, clinical and laboratory parameters to predict the risk of mortality in the 
subgroup of COVID-19 patients with TE complications. This study aimed to 1) 
determine the prevalence of mortality associated with TE complications in hospitalised 
COVID-19 patients, 2) develop a prognostic scoring tool for mortality among 
hospitalised COVID-19 patients with TE complication and 3) perform internal 
validation of the prognostic mortality scoring tool. This retrospective study was 
conducted in multicentre hospitals: Hospital Sungai Buloh, Hospital Melaka, Hospital 
Queen Elizabeth and Hospital Wanita dan Kanak-Kanak Sabah. Data was collected 
based on the hospital admission from March 2020 to August 2022. A Prog-M COVID-
19 scoring tool was developed based on a development cohort study of 247 COVID-19 
patients with TE complications. The prevalence of all-cause mortality among 
hospitalised COVID-19 patients reported with TE complications was 26.2% (95% CI: 
21.9–30.4) (n=107/409). Univariate risk prediction algorithm was performed and 
examined variables significantly associated with mortality in the development cohort 
(p≤0.25). These variables were age ≥ 58 years old (p<0.001), hypertension (p<0.001), 
type II diabetes (p=0.018), kidney disease (p<0.001), ischemic heart disease (p=0.005), 
heart failure (p=0.075), abnormal APTT (p=0.025), abnormal D-dimer result during 
admission (p=0.200), antihypertensive medication (p=0.24), enoxaparin prophylaxis 
(p=0.133), and enoxaparin treatment (p<0.001). We developed a final model of the 
Prog-M COVID-19 scoring tool, which included four variables: age ≥ 58 years old 
(p=0.003), kidney disease (p=0.004), abnormal APTT result (p=0.091), and enoxaparin 
treatment during hospitalisation (p=0.036) and it is able to stratify patients at low (score 
<0), intermediate (score:1-10), and high risk (score>10) of mortality associated with TE 
complications with an AUROC: 0.726, 95% CI: 0.656-0.797). The Prog-M model was 
internally validated (n=162) with an AUROC of 0.646 (95% CI: 0.513-0.779) and the 
nonsignificant Hosmer–Lemeshow goodness of fit test (p=0.773) was achieved by the 
internal validation cohort. In summary, this scoring tool may help to improve 
management of TE complications in COVID-19 population by stratifying patients' risks 
hence indirectly influencing their treatment strategies. Furthermore, this study provides 
evidence-based data that has potential to assist policymakers in optimising healthcare 
delivery and protecting public health. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

This chapter introduced the research background for the study and provided 

overview of the research problem, rationale of study, justification of study, research 

hypothesis, research objectives and significance of the study. 

1.1.1 Research Background 

The COVID-19 outbreak was first identified in Wuhan, China and was initially 

thought to be caused by a novel virus, referred as the coronavirus named Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) and later became widely known 

as coronavirus disease (COVID-19). On 30th January 2020, the World Health 

Organisation (WHO) declared a Public Health Emergency of International Concern 

(PHEIC) as the virus spread rapidly worldwide with accumulated cases of 

approximately 15,000 cases (Jee, 2020). COVID-19 cases had surged to more than 

900,000 cases in three months duration which forced the WHO to declare pandemic on 

11th March 2020 (Khan et al., 2020). Until Feb 2024, there were over 704 million 

reported cases, along with more than 6.8 million mortality cases recorded worldwide 

(Worldometers.info, 2022).  

During the early phase of the outbreak, the clinical manifestation was mainly 

focused on the effect of the respiratory system whereby those with severe disease 

experienced alveolar damage causing respiratory failure, leading to death (Adhikari et 

al., 2020). A significant clinical presentation has been widely observed in hospitalised 

COVID-19 patients involved thromboembolic (TE) complications, including both 

arterial and venous thrombosis (Ribes et al., 2020). Arterial thrombosis is commonly 

manifested as myocardial infarction (MI), stroke or peripheral artery embolism, while 

venous thrombosis includes deep vein thrombosis (DVT) and pulmonary embolism 

(PE) (Avila et al., 2021; Thomas et al., 2020). 

 




