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            Abstract

            
               
COVID-19 caused by a novel agent SARS-CoV-2 progressed to a pandemic condition and resulted in a major public health concern
                  worldwide, leading to social and economic issues at the same time. Vaccinated people getting infected with SARS-COV2 brings
                  a dilemma among the population whether to get vaccinated or not. The primary objective of this study is to evaluate the impact
                  of vaccination by comparing the lung involvement in vaccinated and un vaccinated Covid – 19 patients. Retrospective anonymised
                  data of COVID-19 inpatients who underwent HRCT scan during the second wave of pandemic were collected through a validated
                  data collection form, from the medical records of tertiary care private medical college hospital. Vaccinated and non-vaccinated
                  COVID-19 positive participants of 33 each were included in the study. CT severity score (CTS), D-dimer, IL-6 level, oxygen
                  requirement and duration of hospital stay were statistically analysed using appropriate methods.  The mean age of the study participants were 56.93 ± 16.01 years. There was no statistical significance between both the groups
                  with respect to gender distribution in vaccinated and unvaccinated groups. There was a statistically significant difference
                  in mean CTS score(p<0.001) and oxygen requirement(p<0.05) among vaccinated and unvaccinated patients. There was no statistical
                  significance between CORADS, IL-6, D – Dimer and duration of hospital stay. In COVID-19 patients, vaccination reduces the extent of lung involvement and the need for oxygen. The COVID-19 vaccination
                  conundrum is somehow resolved by this study, which also gives us a clear picture of the vaccine's efficacy.
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               Introduction

            COVID -19 caused by a novel agent SARS-CoV-2 progressed to a pandemic condition and resulted in a major public health concern
               worldwide, leading to social and economic issues at the same time. After its initial outbreak in Wuhan in 2019, the coronavirus
               disease (COVID-19) pandemic is still raging, with fresh infection waves continuing to emerge with various mutations that continue
               to challenge the efficacy of established vaccines and diagnostic tests 1. Worldwide immunization campaigns that are extensive helped to contain the outbreak, but the population coverage varied greatly
               between countries, depending on vaccine availability, changing its vaccination guidelines and administering a different vaccine
               to its populace 2. The pathogenesis of COVID - 19 starts with the bonding of the virus to ACE2 receptors. It is expressed mainly in human airway
               epithelia as well as in lung parenchyma. The sites of infections, correlate with the ACE expression and localization. The
               symptoms of COVID-19 can range in intensity from mild to severe, and some people may experience more serious symptoms like
               shortness of breath with pneumonia. The angiotensin-converting enzyme 2 (ACE2) receptor is the entry point for the corona
               virus 2 (SARS-CoV-2) 3. Despite the fact that several organs, primarily lung parenchyma and airway epithelia, have already been found to contain
               it, by using ACE2 immunohistochemistry analysis, it was discovered that some tissues, like the sinuses, vocal cords, salivary
               glands, and oral cavity epithelial cells, have enriched with ACE2 receptor expression. This explains why the oropharyngeal
               and nasal sample was used for the RT- PCR analysis 4. Early diagnosis, containment measures, and other preventive efforts are crucial for the control of this disease. The early
               detection and treatment of COVID-19 patients depend greatly on radiological evaluation as a standard imaging tool. The early
               diagnosing process is greatly aided by thin section CT. As a result, it might be considered a primary diagnostic procedure,
               particularly during pandemic. It is more capable of identifying these subtle changes than simple chest radiography. It also
               has a decreased rate of COVID-19 missed diagnoses. The most frequent CT findings were air bronchograms, ground glass opacities,
               consolidation, interlobular septal thickening and surrounding pleura thickening. Only HRCT (High resolution Computed Tomography)
               of the lung can be used to determine the extent of pulmonary involvement in COVID-19 5. It is the best approach for determining the disease stage and is helpful in circumstances when Covid - 19 RT- PCR results
               were negative to confirm the diagnosis. Of the four stages of COVID-19 evolution (early, progressive, peak and absorption),
               imaging was done on the days 5 to 14 (stage 2 & 3 i.e. progressive & peak stage) for the majority of patients to determine
               their severity. Stage 2 and 3 are considered the most important stage to know the extent of lung involvement that corelate
               with HRCT score and included in the study. Because include the scans from earlier stages could potentially confuse interpretation,
               we have only included the scans from this stage in our analysis 6.
            

            Time interval between the initial onset of symptoms and CT changes is 4.6 ± 2.9 days. According to a study done in Israel,
               hospital admissions, cases of severe illness, and deaths were significantly decreased after receiving the two doses of the
               SARS – CoV-2 vaccine. This was especially true for patients 65 years of age and older. Covishield and covaxin, two vaccinations
               that were both licensed in India at the time of the study, two doses were needed for the complete immunization 7. The effectiveness of vaccines against developing variations of concern may be severely diminished, according to new data,
               including indications of breakthrough infections. As a result, secondary vaccines may need to be created in order to sustain
               population-level protective immunity 8. The use of a booster dose following a complete vaccination series is being introduced by several countries to lessen the
               severity of symptoms and serious outcomes for hospitalized patients due to increasing the most important evidence 9. Uncertainty persists regarding the effectiveness of the SARS - CoV-2 immunity in preventing further infections or lessening
               the severity of the sickness, particularly when it comes to patients who had additional vaccinations after contracting the
               infection.
            

            Hence, in this study we have assessed the severity of the disease among vaccinated and unvaccinated COVID-19 patients by comparing
               their lung involvement through HRCT scores (Stage 3 is considered the most important stage to know the extent of lung involvement
               that corelate with HRCT score) and various other parameters (oxygen need, and length of hospital stay).
            

         

         
               Materials and methods

            The study was conducted in KMCH Institute of Health Sciences & Research, Coimbatore, a tertiary care private medical college
               hospital. Retrospective anonymized data of COVID-19 inpatients who underwent HRCT scans during the second wave of the pandemic
               were collected after permission from the institutional human ethics committee. The information was gathered using a verified
               data collection form.
            

            The study comprised 66 patients with COVID-19 positive status who were both vaccinated and unvaccinated. The CT severity score,
               D-dimer, IL - 6 level, oxygen need, and length of hospital stay were examined. The CT severity (CTS) score for lung involvement
               was divided into three categories: mild (8), moderate (9–15), and severe (>15). 
            

            
                  
                  Statistical analysis
                  
               

               Statistical analysis was performed using SPSS software version 27. Categorical variables were presented as frequency and percentages,
                  Continuous variables were presented as Mean ± Standard deviation. Independent sample T- test were used to measure the association
                  between the continuous variables between vaccinated and non-vaccinated. Association between the categorical variables were
                  measured using Chi-square/Fischer Exact test. P<0.05 was considered as statistically significant.
               

            

         

         
               Results

            This cross- sectional study was done among 66 participants (33 vaccinated and 33 unvaccinated). Study participants were distributed
               between 23 - 82 years. The mean age of the study participants were 56.93 ± 16.01 yrs. Nearly 3/4th (75.8%) were above 40 years and nearly half (45%) were above 60 years. The age distribution and mean age was more or less
               similar in both the groups (P<0.05). 37.9% were females and 62.1% were males. There was no statistical significance between
               both the groups with respect to gender distribution in vaccinated and unvaccinated groups. Among vaccinated 36.36% had covaxin
               (live attenuated vaccine) and the rest 63.64% had covishield (viral Vector Vaccine). Among those who got vaccinated, 39.39%
               had single dose while the rest 60.4% had two doses of vaccine. 33.3% of the study population were diabetics. 27.3% of the
               study population were hypertensives. The mean CTS score, Corads score, IL6, D-dimer among the study participants were 3.38
               ± 3.91, 5.91 ± 0.63, 61.01 ± 82.36, 1.03 ± 1.7 respectively. 
            

            The association between vaccinated and unvaccinated was sort for difference in Gender, corads score, presence of diabetes,
               hypertension and outcome. There was no significant association between any of the parameter measured (Table  1) .
            

            
                  
                  Table 1

                  
                     Association between groups and parameters
                     
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Parameters

                           
                        
                        	
                              
                           
                            Vaccinated

                           
                        
                        	
                              
                           
                            Unvaccinated  
                           

                           
                        
                        	
                              
                           
                            CSV 

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                            F

                           
                        
                        	
                              
                           
                            %

                           
                        
                        	
                              
                           
                            F

                           
                        
                        	
                              
                           
                            %

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            42

                           
                        
                        	
                              
                           
                            36.4

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            39.4

                           
                        
                        	
                              
                           
                            0.064

                           
                        
                        	
                              
                           
                            1.000

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            63.6

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            60.6

                           
                        
                     

                     
                           	
                              
                           
                            CORADS

                           
                        
                        	
                              
                           
                            1.0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            3.0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0.0

                           
                        
                        	
                              
                           
                            2.063

                           
                        
                        	
                              
                           
                            0.492

                           
                        
                     

                     
                           	
                              
                           
                            5.0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            3.0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0.0

                           
                        
                     

                     
                           	
                              
                           
                            6.0

                           
                        
                        	
                              
                           
                            31

                           
                        
                        	
                              
                           
                            93.9

                           
                        
                        	
                              
                           
                            33

                           
                        
                        	
                              
                           
                            100.0

                           
                        
                     

                     
                           	
                              
                           
                            Diabetes

                           
                        
                        	
                              
                           
                            Absent

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            63.3

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            69.7

                           
                        
                        	
                              
                           
                            0.273

                           
                        
                        	
                              
                           
                            0.794

                           
                        
                     

                     
                           	
                              
                           
                            Present

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            36.4

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            30.3

                           
                        
                     

                     
                           	
                              
                           
                            Hypertension

                           
                        
                        	
                              
                           
                            Absent

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            60.6

                           
                        
                        	
                              
                           
                            28

                           
                        
                        	
                              
                           
                            84.8

                           
                        
                        	
                              
                           
                            4.889

                           
                        
                        	
                              
                           
                            0.051

                           
                        
                     

                     
                           	
                              
                           
                            Present

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            39.4

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            15.2

                           
                        
                     

                     
                           	
                              
                           
                            Patient outcome

                           
                        
                        	
                              
                           
                            Cured

                           
                        
                        	
                              
                           
                            33

                           
                        
                        	
                              
                           
                            100.0

                           
                        
                        	
                              
                           
                            29

                           
                        
                        	
                              
                           
                            87.9

                           
                        
                        	
                              
                           
                            4.285

                           
                        
                        	
                              
                           
                            0.114

                           
                        
                     

                     
                           	
                              
                           
                            Referred

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0.0

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            12.1

                           
                        
                     

                  
               

               

            

            Mean score of measured parameters was compared between both the groups. The mean CTS score among vaccinated individuals were
               1.63 ± 2.36 compared to 5.12 ± 4.39 among unvaccinated. Also, the need for oxygen among the vaccinated group was 0.3 ± 1.42
               L/min compared to 1.93 ± 3 litres among unvaccinated. The results were statistically significant. There was no statistically
               significant association. The mean score for CORADS score, D dimer and number of days in the hospital were more or less similar
               in both the groups. The IL-6 was 44.69 ± 38.76 among vaccinated compared to 77.33 ± 108.28 among unvaccinated. There was no
               statistical significance between CORADS, IL-6, D – Dimer and duration of hospital stay (Table  2). Non parametric test done for the above-mentioned parameters also revealed the same results.  

            
                  
                  Table 2

                  
                     Comparison of mean parameters between both groups using T test
                     
                  

               

               
                     
                        
                           	
                              
                           
                             Parameter

                           
                        
                        	
                              
                           
                            Vaccinated

                           
                        
                        	
                              
                           
                            Unvaccinated  
                           

                           
                        
                        	
                              
                           
                             MD

                           
                        
                        	
                              
                           
                             t Value

                           
                        
                        	
                              
                           
                             P Value

                           
                        
                     

                     
                           	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            SD

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            SD

                           
                        
                     

                     
                           	
                              
                           
                            CTSS (/20)

                           
                        
                        	
                              
                           
                            1.63±2.36

                           
                        
                        	
                              
                           
                            5.12±4.39

                           
                        
                        	
                              
                           
                            3.484

                           
                        
                        	
                              
                           
                            -4.011

                           
                        
                        	
                              
                           
                            0.000**

                           
                        
                     

                     
                           	
                              
                           
                            CORADS

                           
                        
                        	
                              
                           
                            5.81±0.88

                           
                        
                        	
                              
                           
                            6.00±0.00

                           
                        
                        	
                              
                           
                            0.181

                           
                        
                        	
                              
                           
                            -1.184

                           
                        
                        	
                              
                           
                            0.241

                           
                        
                     

                     
                           	
                              
                           
                            IL-6

                           
                        
                        	
                              
                           
                            44.69±38.76

                           
                        
                        	
                              
                           
                            77.33±108.28

                           
                        
                        	
                              
                           
                            32.636

                           
                        
                        	
                              
                           
                            -1.630

                           
                        
                        	
                              
                           
                            0.108

                           
                        
                     

                     
                           	
                              
                           
                            D-DIMER

                           
                        
                        	
                              
                           
                            0.92±1.31

                           
                        
                        	
                              
                           
                            1.13±2.03

                           
                        
                        	
                              
                           
                            0.210

                           
                        
                        	
                              
                           
                            -0.500

                           
                        
                        	
                              
                           
                            0.619

                           
                        
                     

                     
                           	
                              
                           
                            Duration of Hospital stay

                           
                        
                        	
                              
                           
                            6.06±1.93

                           
                        
                        	
                              
                           
                            6.87±3.05

                           
                        
                        	
                              
                           
                            0.818

                           
                        
                        	
                              
                           
                            -1.298

                           
                        
                        	
                              
                           
                            0.199

                           
                        
                     

                     
                           	
                              
                           
                            Oxygen requirement (L/min)

                           
                        
                        	
                              
                           
                            0.30±1.42

                           
                        
                        	
                              
                           
                            1.93±3.00

                           
                        
                        	
                              
                           
                            1.536

                           
                        
                        	
                              
                           
                            -2.823

                           
                        
                        	
                              
                           
                            0.006*

                           
                        
                     

                  
               

               

            

            

         

         
               Discussion

            This study was conducted to observe the impact of the vaccine on the severity in COVID -19 patients. The gold standard test
               for COVID-19 pneumonia diagnosis is still the RT-PCR. However, viral burden, novel COVID-19 altered strains, insufficient
               sampling methods, and standby time for viral detection with RT-PCR testing can postpone the diagnosis. Many patients have
               negative results from the first test; however, it has been noted that positivity can appear in the second, third, or even
               later testing. Quantifying parenchymal involvement, identifying consequences (such as pulmonary embolism or superinfection),
               and even dividing up COVID-19 patients based on priority in the event of scarce medical resources are all made possible by
               the CT scan. As a result, CT has become a popular diagnostic and therapeutic method for individuals with confirmed or suspected
               COVID-19 10, 11.
            

            CT scan of the chest - The sum of the individual lobar scores, or the total CT score, is a semi-quantitative scoring system
               that ranges from 0 (no involvement) to 25 (highest involvement). Maximum lung involvement peaked at around 10 days after the
               onset of symptoms. Age >55 years, numerous comorbidities, hypoxia, certain CT findings indicative of substantial lung involvement,
               various lab abnormalities, and indicators of end organ damage are factors that are linked to greater disease severity/mortality
               12, 13. 
            

            Covishield, Covaxin, Sputnik, Moderna, and other vaccines are frequently used to prevent COVID -19 infection. In India, Covaxin
               & Covishield are two of them that are frequently utilized. The Oxford-AstraZeneca COVID-19 vaccine is a viral vector vaccine
               that is used to prevent COVID-19. It is marketed under the name Covishield. The vaccine is produced using a repurposed chimpanzee
               adenovirus termed ChAdOx1, which carries spike glycoprotein — a protein found in SARS-CoV-2 coronavirus. The adenovirus inserts
               its DNA into the nucleus of the host cell once it has been vaccinated. The coronavirus spike protein gene may be read by the
               cell and transcribed into a molecule known as messenger RNA, or mRNA, but the adenovirus is designed to prevent it from replicating
               itself. When the mRNA exits the nucleus, the cells begin to make spike proteins. The immune system recognizes the spike proteins
               and responds strongly to merely a single dosage. The immunization is administered intramuscularly. It has been demonstrated
               to be safe and well tolerated, despite the possibility of brief adverse effects like fever, flu-like symptoms, headaches,
               or sore arms 14.
            

            A complete inactivated virus-based COVID-19 vaccine called Covaxin (development name, BBV152) was created by Bharat Biotech
               in association with the National Institute of Virology of the Indian Council of Medical Research.
            

            In India, 2.2 billion doses of the COVID-19 vaccine have been given out as of September 2023, while 110.6 million doses of
               the vaccine had been delivered as of October 2021. The vaccine was approved for use in emergencies by the World Health Organization
               (WHO) on November 3, 2021. Thirteen nations had approved the use of Covaxin for emergency use as of January 31, 2022 15.
            

            According to earlier research, immunization over 300 days decreased the overall infection rate from 9.0% to 4.6 The highest
               relative reduction (54 – 62%) was observed among individuals aged 65 and older. Vaccination significantly decreased negative
               outcomes, including decreases in non - ICU hospitalizations, ICU hospitalizations, and fatalities of 63.5%, 65.6%, and 69.3%
               over the same time period. Numerous research that evaluated the effectiveness and safety of vaccinations came to the conclusion
               that immunization decreases lung involvement in COVID-19 and also affects the systemic inflammatory and coagulopathic reactions
               to this disease 16, 17.
            

            One of the most significant risk factors for death in COVID-19 patients is age. Complete immunization reduces the need for
               hospital stay and prevents death. However, SARS-CoV-2 infection was associated with a significant mortality rate in these
               fully immunized patients, which was most likely due to their older age and greater number of comorbidities. This hypothesis
               matches those put out in earlier papers 18, 19. But in this study there is no significant difference in hospital stay among vaccinated and unvaccinated patients In a hospital-based
               cross-sectional study on vaccination status and COVID-19-related mortality, Muthukrishnan et al. discovered that fully vaccinated
               patients who had a significantly lower COVID-19 mortality rate 20.
            

            Our study's primary drawback was its retrospective methodology. Additionally, it was carried out before the Omicron strain
               of SARS-CoV-2 disseminated widely. The Delta strain predominated in during the study period. Another drawback was that the
               anti-spike antibody titres in the patients who had received the vaccination were not assessed. Maybe the patients who received
               the vaccinations did not have serious illnesses that produced a positive serology.
            

            In this study there was no significant association between any of the parameter measured and there was a significant result
               in oxygen requirement and mean CTS score. Additionally, it was evident that full immunization was linked to less severe disease
               manifestations among patients hospitalized with COVID-19 (even in the presence of comorbidities). 
            

            The COVID-19 second wave affected younger people and severely taxed India's healthcare system. With the advent of novel COVID-19
               variations such the B1617 (delta) or B117 (alpha) mutants, which seem to have higher transmissibility and case fatality than
               the older version of the virus, surveys of vaccine effectiveness have been conducted. Numerous investigations on the effectiveness
               of vaccinations during the pandemic have revealed that vaccinations are successful in reducing severe sickness by protecting
               against variations. Numerous research have examined the effectiveness of COVID-19 vaccination and highlighting their part
               in averting serious illness, which lowers hospital admissions and mortality. Research conducted in the United Kingdom Pritchard
               E. et al.'s demonstrated that 21 days following a single dosage rates of the Pfizer or AstraZeneca vaccines, the rates of
               all new Infection with SARS-CoV-2 had decreased by 65%, and infections with symptoms by 72%, and infections without symptoms
               by 57% (p<0.0001). Amid infections were found in those who received a second dose of the Pfizer vaccination. 70%, p < 0.0001)
               90% (p<0.0001) of lower and symptomatic infections reduced 21 .
            

            Further research conducted in the UK by Wei J et al. revealed that the type of vaccination, the number of doses administered,
               age, Gender, and past infection status all affect postvaccine anti-spike Immunoglobulin G responses. Following their initial
               immunization, individuals of all ages who had previously been infected showed substantial antibody responses. After receiving
               a single dose of the vaccine, older participants showed less reaction than younger participants in those without evidence
               of past infection; the effects were particularly noticeable in those over 60. High responses were obtained with two doses
               in all age groups, with the elderly experiencing the greatest increase in seroconversion, reaching levels comparable to those
               following a single dosage after a previous infection. A single dose of the Covishield (ChAdOx1-S) vaccine was found to be
               roughly 60–75% effective against symptomatic sickness and to have an extra protective effect against hospital admission, according
               to a study by Lopez Bernal J et al. on the elderly population of England 22, 23.
            

            The COVID-19 vaccine has decreased hospital expenses and mortality, however older patients who were not vaccinated as well
               as unvaccinated people still need to be admitted to the hospital. The causes are yet unknown because patients with the same
               age, vaccination status, and risk factors experience various outcomes (not hospitalized, hospitalized, and deaths).
            

            
                  Limitations

               This study does not evaluate the effectiveness of immunization at the individual dose level. Dose level analysis would have
                  given a clearer picture of the vaccine's efficacy. This study's assessment of lung involvement at each dose level could be
                  investigated further.
               

            

         

         
               Conclusion

            In COVID-19 patients, vaccination reduces the extent of lung involvement and the need for oxygen, The COVID-19 vaccination
               conundrum is resolved by this study, which also gives us a clear picture of the vaccine's efficacy.
            

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Öztürk, R, Taşova, Yeşim & Ayaz, Akif,   (2020). COVID-19: pathogenesis, genetic polymorphism, clinical features and laboratory findings. Turkish journal of medical
                        sciences.   50, 638–657 
                     

                  

                  
                     
                        2 
                              

                     

                     Jin, Yuefei, Yang, Haiyan, Ji, Wangquan, Wu, Weidong W, Chen, Shuaiyin, Zhang, Weiguo & Duan, Guangcai,   (2020). Virology, Epidemiology, Pathogenesis, and Control of COVID-19. Viruses, 12(4), 372.
                     

                  

                  
                     
                        3 
                              

                     

                     Jia, Hong Peng, Look, Dwight C, Shi, Lei, Hickey, Melissa, Pewe, Lecia, Netland, Jason, Farzan, Michael, Wohlford-Lenane,
                        Christine, Perlman, Stanley & Mccray, Paul B,   (2005). ACE2 Receptor Expression and Severe Acute Respiratory Syndrome Coronavirus Infection Depend on Differentiation of
                        Human Airway Epithelia. Journal of Virology, 79(23), 14614–14621.
                     

                  

                  
                     
                        4 
                              

                     

                     Yu, Nan, Shen, Cong, Yu, Yong, Dang, Minghai, Cai, Shubo & Guo, Youmin,   (2020). Lung involvement in patients with coronavirus disease-19 (COVID-19): a retrospective study based on quantitative
                        CT findings. Chinese Journal of Academic Radiology, 3(2), 102–107.
                     

                  

                  
                     
                        5 
                              

                     

                     Marin, Benjamin Gallo, Aghagoli, Ghazal, Lavine, Katya, Yang, Lanbo, Siff, Emily J, Chiang, Silvia S, Salazar‐mather, Thais
                        P, Dumenco, Luba, Savaria, Michael C, Aung, Su N, Flanigan, Timothy & Michelow, Ian C,   (2021). Predictors of COVID‐19 severity: A literature review. Reviews in Medical Virology, 31(1), 1–10.
                     

                  

                  
                     
                        6 
                              

                     

                     Pan, Feng, Ye, Tianhe, Sun, Peng, Gui, Shan, Liang, Bo, Li, Lingli, Zheng, Dandan, Wang, Jiazheng, Hesketh, Richard L, Yang,
                        Lian & Zheng, Chuansheng,   (2020). Time Course of Lung Changes at Chest CT during Recovery from Coronavirus Disease 2019 (COVID-19) Radiology, 295(3), 715–721.
                     

                  

                  
                     
                        7 
                              

                     

                     Haas, Eric J, Angulo, Frederick J, Mclaughlin, John M, Anis, Emilia, Singer, Shepherd R, Khan, Farid, Brooks, Nati, Smaja,
                        Meir, Mircus, Gabriel, Pan, Kaijie, Southern, Jo, Swerdlow, David L, Jodar, Luis, Levy, Yeheskel & Alroy-Preis, Sharon,   (2021). Impact and effectiveness of mRNA BNT162b2 vaccine against SARS-CoV-2 infections and COVID-19 cases, hospitalisations,
                        and deaths following a nationwide vaccination campaign in Israel: an observational study using national surveillance data.
                        The Lancet, 397(10287), 1819–1829.
                     

                  

                  
                     
                        8 
                              

                     

                     Bahçe, Y Genç, Acer, O & Özüdoğru, Ö,   (2023). Effectiveness of Inactivated and mRNA COVID-19 Vaccines Against SARS-CoV-2 Infection, Severe Disease and Mortality
                        in the Geriatric Population. Current Microbiology, 80(6), 1–9.
                     

                  

                  
                     
                        9 
                              

                     

                     Chi, Wei-Yu Y, Li, Yen-Der D, Huang, Hsin-Che C, Chan, Timothy En Haw, Chow, Sih-Yao Y, Su, Jun-Han H, Ferrall, Louise, Hung,
                        Chien-Fu F & Wu, T-C C,   (2022). COVID-19 vaccine update: vaccine effectiveness, SARS-CoV-2 variants, boosters, adverse effects, and immune correlates
                        of protection. Journal of Biomedical Science, 29(1), 1–27.
                     

                  

                  
                     
                        10 
                              

                     

                     Hui, D S & Zumla, A,   (2019). Severe acute respiratory syndrome: historical, epidemiologic, and clinical features.  Infectious Disease Clinics.
                        33, 869–889 
                     

                  

                  
                     
                        11 
                              

                     

                     Bao, Cuiping, Liu, Xuehuan, Zhang, Han, Li, Yiming & Liu, Jun,   (2020). Coronavirus Disease 2019 (COVID-19) CT Findings: A Systematic Review and Meta-analysis. Journal of the American College of Radiology, 17(6), 701–709.
                     

                  

                  
                     
                        12 
                              

                     

                     Pan, Feng, Ye, Tianhe, Sun, Peng, Gui, Shan, Liang, Bo, Li, Lingli, Zheng, Dandan, Wang, Jiazheng, Hesketh, Richard L, Yang,
                        Lian & Zheng, Chuansheng,   (2020). Time Course of Lung Changes at Chest CT during Recovery from Coronavirus Disease 2019 (COVID-19) Radiology, 295(3), 715–721.
                     

                  

                  
                     
                        13 
                              

                     

                     Wong, K T, Antonio, Gregory E, Hui, David S C, Lee, Nelson, Yuen, Edmund H Y, Wu, Alan, Leung, C B, Rainer, T H, Cameron,
                        Peter, Chung, Sydney S C, Sung, Joseph J Y & Ahuja, Anil T,   (2003). Thin-Section CT of Severe Acute Respiratory Syndrome: Evaluation of 73 Patients Exposed to or with the Disease.
                        Radiology, 228(2), 395–400.
                     

                  

                  
                     
                        14 
                              

                     

                     Voysey, Merryn, Clemens, Sue Ann Costa, Madhi, Shabir A, Weckx, Lily Y, Folegatti, Pedro M, Aley, Parvinder K, Angus, Brian,
                        Baillie, Vicky L, Barnabas, Shaun L, Bhorat, Qasim E, Bibi, Sagida, Briner, Carmen, Cicconi, Paola, Collins, Andrea M, Colin-Jones,
                        Rachel, Cutland, Clare L, Darton, Thomas C, Dheda, Keertan, Duncan, Christopher J A, Emary, Katherine R W, Ewer, Katie J,
                        Fairlie, Lee, Faust, Saul N, Feng, Shuo, Ferreira, Daniela M, Finn, Adam, Goodman, Anna L, Green, Catherine M, Green, Christopher
                        A, Heath, Paul T, Hill, Catherine, Hill, Helen, Hirsch, Ian, Hodgson, Susanne H C, Izu, Alane, Jackson, Susan, Jenkin, Daniel,
                        Joe, Carina C D, Kerridge, Simon, Koen, Anthonet, Kwatra, Gaurav, Lazarus, Rajeka, Lawrie, Alison M, Lelliott, Alice, Libri,
                        Vincenzo, Lillie, Patrick J, Mallory, Raburn, Mendes, Ana V A, Milan, Eveline P, Minassian, Angela M, Mcgregor, Alastair,
                        Morrison, Hazel, Mujadidi, Yama F, Nana, Anusha, O’reilly, Peter J, Padayachee, Sherman D, Pittella, Ana, Plested, Emma, Pollock,
                        Katrina M, Ramasamy, Maheshi N, Rhead, Sarah, Schwarzbold, Alexandre V, Singh, Nisha, Smith, Andrew, Song, Rinn, Snape, Matthew
                        D, Sprinz, Eduardo, Sutherland, Rebecca K, Tarrant, Richard, Thomson, Emma C, Török, M Estée, Toshner, Mark, Turner, David
                        P J, Vekemans, Johan, Villafana, Tonya L, Watson, Marion E E, Williams, Christopher J, Douglas, Alexander D, Hill, Adrian
                        V S, Lambe, Teresa, Gilbert, Sarah C, Pollard, Andrew J, Aban, Marites, Abayomi, Fatola, Abeyskera, Kushala, Aboagye, Jeremy,
                        Adam, Matthew, Adams, Kirsty, Adamson, James, Adelaja, Yemi A, Adewetan, Gbadebo, Adlou, Syed, Ahmed, Khatija, Akhalwaya,
                        Yasmeen, Akhalwaya, Saajida, Alcock, Andrew, Ali, Aabidah, Allen, Elizabeth R, Allen, Lauren, Almeida, Thamires C D S C, Alves,
                        Mariana P S, Amorim, Fabio, Andritsou, Foteini, Anslow, Rachel, Appleby, Matthew, Arbe-Barnes, Edward H, Ariaans, Mark P,
                        Arns, Beatriz, Arruda, Laiana, Azi, Paula, Azi, Lorena, Babbage, Gavin, Bailey, Catherine, Baker, Kenneth F, Baker, Megan,
                        Baker, Natalie, Baker, Philip, Baldwin, Lisa, Baleanu, Ioana, Bandeira, Danieli, Bara, Anna, Barbosa, Marcella A S, Barker,
                        Debbie, Barlow, Gavin D, Barnes, Eleanor, Barr, Andrew S, Barrett, Jordan R, Barrett, Jessica, Bates, Louise, Batten, Alexander,
                        Beadon, Kirsten, Beales, Emily, Beckley, Rebecca, Belij-Rammerstorfer, Sandra, Bell, Jonathan, Bellamy, Duncan, Bellei, Nancy,
                        Belton, Sue, Berg, Adam, Bermejo, Laura, Berrie, Eleanor, Berry, Lisa, Berzenyi, Daniella, Beveridge, Amy, Bewley, Kevin R,
                        Bexhell, Helen, Bhikha, Sutika, Bhorat, Asad E, Bhorat, Zaheda E, Bijker, Else, Birch, Geeta, Birch, Sarah, Bird, Adam, Bird,
                        Olivia, Bisnauthsing, Karen, Bittaye, Mustapha, Blackstone, Katherine, Blackwell, Luke, Bletchly, Heather, Blundell, Caitlin
                        L, Blundell, Susannah R, Bodalia, Pritesh, Boettger, Bruno C, Bolam, Emma, Boland, Elena, Bormans, Daan, Borthwick, Nicola,
                        Bowring, Francesca, Boyd, Amy, Bradley, Penny, Brenner, Tanja, Brown, Phillip, Brown, Claire, Brown-O&apos;sullivan, Charlie,
                        Bruce, Scott, Brunt, Emily, Buchan, Ruaridh, Budd, William, Bulbulia, Yusuf A, Bull, Melanie, Burbage, Jamie, Burhan, Hassan,
                        Burn, Aileen, Buttigieg, Karen R, Byard, Nicholas, Puig, Ingrid Cabera, Calderon, Gloria, Calvert, Anna, Camara, Susana, Cao,
                        Michelangelo, Cappuccini, Federica, Cardoso, João R, Carr, Melanie, Carroll, Miles W, Carson-Stevens, Andrew, Carvalho, Yasmin
                        De M, Carvalho, José A M, Casey, Helen R, Cashen, Paul, Castro, Thais, Castro, Lucia Carratala, Cathie, Katrina, Cavey, Ana,
                        Cerbino-Neto, José, Chadwick, Jim, Chapman, David, Charlton, Sue, Chelysheva, Irina, Chester, Oliver, Chita, Sunder, Cho,
                        Jee-Sun, Cifuentes, Liliana, Clark, Elizabeth, Clark, Matthew, Clarke, Andrea, Clutterbuck, Elizabeth A, Collins, Sarah L
                        K, Conlon, Christopher P, Connarty, Sean, Coombes, Naomi, Cooper, Cushla, Cooper, Rachel, Cornelissen, Lynne, Corrah, Tumena,
                        Cosgrove, Catherine, Cox, Tony, Crocker, Wendy E M, Crosbie, Sarah, Cullen, Lorraine, Cullen, Dan, Cunha, Debora R M F, Cunningham,
                        Christina, Cuthbertson, Fiona C, Guarda, Suzete N Farias Da, Silva, Larissa P Da, Damratoski, Brad E, Danos, Zsofia, Dantas,
                        Maria T D C, Darroch, Paula, Datoo, Mehreen S, Datta, Chandrabali, Davids, Malika, Davies, Sarah L, Davies, Hannah, Davis,
                        Elizabeth, Davis, Judith, Davis, John, Nobrega, Maristela M D De, Kalid, Lis Moreno De Oliveira, Dearlove, David, Demissie,
                        Tesfaye, Desai, Amisha, Marco, Stefania Di, Maso, Claudio Di, Dinelli, Maria I S, Dinesh, Tanya, Docksey, Claire, Dold, Christina,
                        Dong, Tao, Donnellan, Francesca R, Santos, Tannyth Dos, Santos, Thainá G Dos, Santos, Erika Pachecho Dos, Douglas, Naomi,
                        Downing, Charlotte, Drake, Jonathan, Drake-Brockman, Rachael, Driver, Kimberley, Drury, Ruth, Dunachie, Susanna J, Durham,
                        Benjamin S, Dutra, Lidiana, Easom, Nicholas J W, Eck, Samual Van, Edwards, Mandy, Edwards, Nick J, Muhanna, Omar M El, Elias,
                        Sean C, Elmore, Mike, English, Marcus, Esmail, Alisgair, Essack, Yakub Moosa, Farmer, Eoghan, Farooq, Mutjaba, Farrar, Madi,
                        Farrugia, Leonard, Faulkner, Beverley, Fedosyuk, Sofiya, Felle, Sally, Feng, Shuo, Silva, Carla Ferreira Da, Field, Samantha,
                        Fisher, Richard, Flaxman, Amy, Fletcher, James, Fofie, Hazel, Fok, Henry, Ford, Karen J, Fowler, Jamie, Fraiman, Pedro H A,
                        Francis, Emma, Franco, Marilia M, Frater, John, Freire, Marilúcia S M, Fry, Samantha H, Fudge, Sabrina, Furze, Julie, Fuskova,
                        Michelle, Galian-Rubio, Pablo, Galiza, Eva, Garlant, Harriet, Gavrila, Madita, Geddes, Ailsa, Gibbons, Karyna A, Gilbride,
                        Ciaran, Gill, Hardeep, Glynn, Sharon, Godwin, Kerry, Gokani, Karishma, Goldoni, Ursula Carvalho, Goncalves, Maria, Gonzalez,
                        Isabela G S, Goodwin, Jayne, Goondiwala, Amina, Gordon-Quayle, Katherine, Gorini, Giacomo, Grab, Janet, Gracie, Lara, Greenland,
                        Melanie, Greenwood, Nicola, Greffrath, Johann, Groenewald, Marisa M, Grossi, Leonardo, Gupta, Gaurav, Hackett, Mark, Hallis,
                        Bassam, Hamaluba, Mainga, Hamilton, Elizabeth, Hamlyn, Joseph, Hammersley, Daniel, Hanrath, Aidan T, Hanumunthadu, Brama,
                        Harris, Stephanie A, Harris, Clair, Harris, Tara, Harrison, Thomas D, Harrison, Daisy, Hart, Thomas C, Hartnell, Birgit, Hassan,
                        Shadin, Haughney, John, Hawkins, Sophia, Hay, Jodie, Head, Ian, Henry, John, Herrera, Macarena Hermosin, Hettle, David B,
                        Hill, Jennifer, Hodges, Gina, Horne, Elizea, Hou, Mimi M, Houlihan, Catherine, Howe, Elizabeth, Howell, Nicola, Humphreys,
                        Jonathan, Humphries, Holly E, Hurley, Katrina, Huson, Claire, Hyder-Wright, Angela, Hyams, Catherine, Ikram, Sabina, Ishwarbhai,
                        Alka, Ivan, Monica, Iveson, Poppy, Iyer, Vidyashankara, Jackson, Frederic, Jager, Jeanne De, Jaumdally, Shameem, Jeffers,
                        Helen, Jesudason, Natasha, Jones, Bryony, Jones, Kathryn, Jones, Elizabeth, Jones, Christopher, Jorge, Marianna Rocha, Jose,
                        Aylin, Joshi, Amar, Júnior, Eduardo A M S, Kadziola, Joanne, Kailath, Reshma, Kana, Faeeza, Karampatsas, Konstantinos, Kasanyinga,
                        Mwila, Keen, Jade, Kelly, Elizabeth J, Kelly, Dearbhla M, Kelly, Debbie, Kelly, Sarah, Kerr, David, Kfouri, Renato De Ávila,
                        Khan, Liaquat, Khozoee, Baktash, Kidd, Sarah, Killen, Annabel, Kinch, Jasmin, Kinch, Patrick, King, Lloyd D W, King, Thomas
                        B, Kingham, Lucy, Klenerman, Paul, Knapper, Francesca, Knight, Julian C, Knott, Daniel, Koleva, Stanislava, Lang, Matilda,
                        Lang, Gail, Larkworthy, Colin W, Larwood, Jessica P J, Law, Rebecca, Lazarus, Erica M, Leach, Amanda, Lees, Emily A, Lemm,
                        Nana-Marie, Lessa, Alvaro, Leung, Stephanie, Li, Yuanyuan, Lias, Amelia M, Liatsikos, Kostas, Linder, Aline, Lipworth, Samuel,
                        Liu, Shuchang, Liu, Xinxue, Lloyd, Adam, Lloyd, Stephanie, Loew, Lisa, Ramon, Raquel Lopez, Lora, Leandro, Lowthorpe, Vicki,
                        Luz, Kleber, Macdonald, Jonathan C, Macgregor, Gordon, Madhavan, Meera, Mainwaring, David O, Makambwa, Edson, Makinson, Rebecca,
                        Malahleha, Mookho, Malamatsho, Ross, Mallett, Garry, Mansatta, Kushal, Maoko, Takalani, Mapetla, Katlego, Marchevsky, Natalie
                        G, Marinou, Spyridoula, Marlow, Emma, Marques, Gabriela N, Marriott, Paula, Marshall, Richard P, Marshall, Julia L, Martins,
                        Flávia J, Masenya, Masebole, Masilela, Mduduzi, Masters, Shauna K, Mathew, Moncy, Matlebjane, Hosea, Matshidiso, Kedidimetse,
                        Mazur, Olga, Mazzella, Andrea, Mccaughan, Hugh, Mcewan, Joanne, Mcglashan, Joanna, Mcinroy, Lorna, Mcintyre, Zoe, Mclenaghan,
                        Daniela, Mcrobert, Nicky, Mcswiggan, Steve, Megson, Clare, Mehdipour, Savviz, Meijs, Wilma, Mendonça, Renata N Á, Mentzer,
                        Alexander J, Mirtorabi, Neginsadat, Mitton, Celia, Mnyakeni, Sibusiso, Moghaddas, Fiona, Molapo, Kgaogelo, Moloi, Mapule,
                        Moore, Maria, Moraes-Pinto, M Isabel, Moran, Marni, Morey, Ella, Morgans, Róisín, Morris, Susan, Morris, Sheila, Morris, Helen
                        C, Morselli, Franca, Morshead, Gertraud, Morter, Richard, Mottal, Lynelle, Moultrie, Andrew, Moya, Nathifa, Mpelembue, Mushiya,
                        Msomi, Sibekezelo, Mugodi, Yvonne, Mukhopadhyay, Ekta, Muller, Jilly, Munro, Alasdair, Munro, Claire, Murphy, Sarah, Mweu,
                        Philomena, Myasaki, Celia Hatsuko, Naik, Gurudutt, Naker, Kush, Nastouli, Eleni, Nazir, Abida, Ndlovu, Bongani, Neffa, Fabio,
                        Njenga, Cecilia, Noal, Helena, Noé, Andrés, Novaes, Gabrielle, Nugent, Fay L, Nunes, Géssika, O&apos;brien, Katie, O&apos;connor,
                        Daniel, Odam, Miranda, Oelofse, Suzette, Oguti, Blanche, Olchawski, Victoria, Oldfield, Neil J, Oliveira, Marianne G, Oliveira,
                        Catarina, Oosthuizen, Angela, O&apos;reilly, Paula, Osborne, Piper, Owen, David R J, Owen, Lydia, Owens, Daniel, Owino, Nelly,
                        Pacurar, Mihaela, Paiva, Brenda V B, Palhares, Edna M F, Palmer, Susan, Parkinson, Sivapriyai, Parracho, Helena M R T, Parsons,
                        Karen, Patel, Dipak, Patel, Bhumika, Patel, Faeezah, Patel, Kelly, Patrick-Smith, Maia, Payne, Ruth O, Peng, Yanchun, Penn,
                        Elizabeth J, Pennington, Anna, Alvarez, Marco Polo Peralta, Perring, James, Perry, Nicola, Perumal, Rubeshan, Petkar, Sahir,
                        Philip, Tricia, Phillips, Daniel J, Phillips, Jennifer, Phohu, Mary Kgomotso, Pickup, Lorinda, Pieterse, Sonja, Piper, Jo,
                        Pipini, Dimitra, Plank, Mary, Plessis, Joan Du, Pollard, Samuel, Pooley, Jennifer, Pooran, Anil, Poulton, Ian, Powers, Claire,
                        Presa, Fernando B, Price, David A, Price, Vivien, Primeira, Marcelo, Proud, Pamela C, Provstgaard-Morys, Samuel, Pueschel,
                        Sophie, Pulido, David, Quaid, Sheena, Rabara, Ria, Radford, Alexandra, Radia, Kajal, Rajapaska, Durga, Rajeswaran, Thurkka,
                        Ramos, Alberto San Francisco, Lopez, Fernando Ramos, Rampling, Tommy, Rand, Jade, Ratcliffe, Helen, Rawlinson, Tom, Rea, David,
                        Rees, Byron, Reiné, Jesús, Resuello-Dauti, Mila, Pabon, Emilia Reyes, Ribiero, Carla M, Ricamara, Marivic, Richter, Alex,
                        Ritchie, Neil, Ritchie, Adam J, Robbins, Alexander J, Roberts, Hannah, Robinson, Ryan E, Robinson, Hannah, Rocchetti, Talita
                        T, Rocha, Beatriz Pinho, Roche, Sophie, Rollier, Christine, Rose, Louisa, Russell, Amy L Ross, Rossouw, Lindie, Royal, Simon,
                        Rudiansyah, Indra, Ruiz, Sarah, Saich, Stephen, Sala, Claudia, Sale, Jessica, Salman, Ahmed M, Salvador, Natalia, Salvador,
                        Stephannie, Sampaio, Milla, Samson, Annette D, Sanchez-Gonzalez, Amada, Sanders, Helen, Sanders, Katherine, Santos, Erika,
                        Guerra, Mayara F S Santos, Satti, Iman, Saunders, Jack E, Saunders, Caroline, Sayed, Aakifah, Loeff, Ina Schim Van Der, Schmid,
                        Annina B, Schofield, Ella, Screaton, Gavin, Seddiqi, Samiullah, Segireddy, Rameswara R, Senger, Roberta, Serrano, Sonia, Shah,
                        Rajiv, Shaik, Imam, Sharpe, Hannah E, Sharrocks, Katherine, Shaw, Robert, Shea, Adam, Shepherd, Amy, Shepherd, James G, Shiham,
                        Farah, Sidhom, Emad, Silk, Sarah E, Moraes, Antonio Carlos Da Silva, Silva-Junior, Gilberto, Silva-Reyes, Laura, Silveira,
                        Anderson D, Silveira, Mariana B V, Sinha, Jaisi, Skelly, Donal T, Smith, Daniel C, Smith, Nick, Smith, Holly E, Smith, David
                        J, Smith, Catherine C, Soares, Airanuédida, Soares, Tiago, Solórzano, Carla, Sorio, Guilherme L, Sorley, Kim, Sosa-Rodriguez,
                        Tiffany, Souza, Cinthia M C D L, Souza, Bruno S D F, Souza, Alessandra R, Spencer, Alexandra J, Spina, Fernanda, Spoors, Louise,
                        Stafford, Lizzie, Stamford, Imogen, Starinskij, Igor, Stein, Ricardo, Steven, Jill, Stockdale, Lisa, Stockwell, Lisa V, Strickland,
                        Louise H, Stuart, Arabella C, Sturdy, Ann, Sutton, Natalina, Szigeti, Anna, Tahiri-Alaoui, Abdessamad, Tanner, Rachel, Taoushanis,
                        Carol, Tarr, Alexander W, Taylor, Keja, Taylor, Ursula, Taylor, Iona Jennifer, Taylor, Justin, Naude, Rebecca Te Water, Themistocleous,
                        Yrene, Themistocleous, Andreas, Thomas, Merin, Thomas, Kelly, Thomas, Tonia M, Thombrayil, Asha, Thompson, Fawziyah, Thompson,
                        Amber, Thompson, Kevin, Thompson, Ameeka, Thomson, Julia, Thornton-Jones, Viv, Tighe, Patrick J, Tinoco, Lygia Accioly, Tiongson,
                        Gerlynn, Tladinyane, Bonolo, Tomasicchio, Michele, Tomic, Adriana, Tonks, Susan, Towner, James, Tran, Nguyen, Tree, Julia,
                        Trillana, Gerry, Trinham, Charlotte, Trivett, Rose, Truby, Adam, Tsheko, Betty Lebogang, Turabi, Aadil, Turner, Richard, Turner,
                        Cheryl, Ulaszewska, Marta, Underwood, Benjamin R, Varughese, Rachel, Verbart, Dennis, Verheul, Marije, Vichos, Iason, Vieira,
                        Taiane, Waddington, Claire S, Walker, Laura, Wallis, Erica, Wand, Matthew, Warbick, Deborah, Wardell, Theresa, Warimwe, George,
                        Warren, Sarah C, Watkins, Bridget, Watson, Ekaterina, Webb, Stewart, Webb-Bridges, Alice, Webster, Angela, Welch, Jessica,
                        Wells, Jeanette, West, Alison, White, Caroline, White, Rachel, Williams, Paul, Williams, Rachel L, Winslow, Rebecca, Woodyer,
                        Mark, Worth, Andrew T, Wright, Danny, Wroblewska, Marzena, Yao, Andy, Zimmer, Rafael, Zizi, Dalila & Zuidewind, Peter,   (2021). Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim analysis of four randomised
                        controlled trials in Brazil, South Africa, and the UK. The Lancet, 397(10269), 99–111.
                     

                  

                  
                     
                        15 
                              

                     

                     Rawat, Kajal, Kumari, Puja & Saha, Lekha,   (2021). COVID-19 vaccine: A recent update in pipeline vaccines, their design and development strategies. European Journal of Pharmacology, 892, 173751.
                     

                  

                  
                     
                        16 
                              

                     

                     Moghadas, Seyed M, Vilches, Thomas N, Zhang, Kevin, Wells, Chad R, Shoukat, Affan, Singer, Burton H, Meyers, Lauren Ancel,
                        Neuzil, Kathleen M, Langley, Joanne M, Fitzpatrick, Meagan C & Galvani, Alison P,   (2021). The Impact of Vaccination on Coronavirus Disease 2019 (COVID-19) Outbreaks in the United States. Clinical Infectious Diseases, 73(12), 2257–2264.
                     

                  

                  
                     
                        17 
                              

                     

                       (2019). Moderna’s COVID-19 Vaccine Candidate Meets its Primary Efficacy Endpoint in the First Interim Analysis of the Phase
                        3 COVE Study.   19 
                     

                  

                  
                     
                        18 
                              

                     

                     Zhang, M Q, Wang, X H, Chen, Y L, Zhao, K L, Cai, Y Q, An, C L, Lin, M G & Mu, X D,   (2020). Clinical features of 2019 novel coronavirus pneumonia in the early stage from a fever clinic in Beijing. Zhonghua
                        Jie He He Hu Xi Za Zhi .   43, 215–223 
                     

                  

                  
                     
                        19 
                              

                     

                     Chen, Nanshan, Zhou, Min, Dong, Xuan, Qu, Jieming, Gong, Fengyun, Han, Yang, Qiu, Yang, Wang, Jingli, Liu, Ying, Wei, Yuan,
                        Xia, Jia&apos;an, Yu, Ting, Zhang, Xinxin & Zhang, Li,   (2020). Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a
                        descriptive study. The Lancet, 395(10223), 507–513.
                     

                  

                  
                     
                        20 
                              

                     

                     Muthukrishnan, J, Vardhan, Vasu, Mangalesh, Sridhar, Koley, Mrinalini, Shankar, Subramanian, Yadav, Arun Kumar & Khera, Anurag,
                          (2021). Vaccination status and COVID-19 related mortality: A hospital based cross sectional study. Medical Journal Armed Forces India, 77, S278–S282.
                     

                  

                  
                     
                        21 
                              

                     

                     Pritchard, Emma, Matthews, Philippa C, Stoesser, Nicole, Eyre, David W, Gethings, Owen, Vihta, Karina-Doris D, Jones, Joel,
                        House, Thomas, Vansteenhouse, Harper, Bell, Iain, Bell, John I, Newton, John N, Farrar, Jeremy, Diamond, Ian, Rourke, Emma,
                        Studley, Ruth, Crook, Derrick, Peto, Tim E A, Walker, A Sarah & Pouwels, Koen B,   (2021). Impact of vaccination on new SARS-CoV-2 infections in the United Kingdom. Nature Medicine, 27(8), 1370–1378.
                     

                  

                  
                     
                        22 
                              

                     

                     Wei, Jia, Stoesser, Nicole, Matthews, Philippa C, Ayoubkhani, Daniel, Studley, Ruth, Bell, Iain, Bell, John I, Newton, John
                        N, Farrar, Jeremy, Diamond, Ian, Rourke, Emma, Howarth, Alison, Marsden, Brian D, Hoosdally, Sarah, Jones, E Yvonne, Stuart,
                        David I, Crook, Derrick W, Peto, Tim E A, Pouwels, Koen B, Eyre, David W, Walker, A Sarah, Lambert, Alex, Thomas, Tina, Black,
                        Russell, Felton, Antonio, Crees, Megan, Jones, Joel, Lloyd, Lina, Sutherland, Esther, Pritchard, Emma, Vihta, Karina-Doris,
                        Doherty, George, Kavanagh, James, Chau, Kevin K, Hatch, Stephanie B, Ebner, Daniel, Ferreira, Lucas Martins, Christott, Thomas,
                        Dejnirattisai, Wanwisa, Mongkolsapaya, Juthathip, Cameron, Sarah, Tamblin-Hopper, Phoebe, Wolna, Magda, Brown, Rachael, Cornall,
                        Richard, Screaton, Gavin, Lythgoe, Katrina, Bonsall, David, Golubchik, Tanya, Fryer, Helen, Cox, Stuart, Paddon, Kevin, James,
                        Tim, House, Thomas, Robotham, Julie, Birrell, Paul, Jordan, Helena, Sheppard, Tim, Athey, Graham, Moody, Dan, Curry, Leigh,
                        Brereton, Pamela, Jarvis, Ian, Godsmark, Anna, Morris, George, Mallick, Bobby, Eeles, Phil, Hay, Jodie, Vansteenhouse, Harper
                        & Lee, Jessica,   (2021). Antibody responses to SARS-CoV-2 vaccines in 45,965 adults from the general population of the United Kingdom. Nature Microbiology, 6(9), 1140–1149.
                     

                  

                  
                     
                        23 
                              

                     

                     Bernal, Jamie Lopez, Andrews, Nick, Gower, Charlotte, Stowe, Julia, Robertson, Chris, Tessier, Elise, Simmons, Ruth, Cottrell,
                        Simon, Roberts, Richard, O’doherty, Mark, Brown, Kevin, Cameron, Claire, Stockton, Diane, Mcmenamin, Jim & Ramsay, Mary,   (2021). Early effectiveness of COVID-19 vaccination with BNT162b2 mRNA vaccine and ChAdOx1 adenovirus vector vaccine on
                        symptomatic disease, hospitalisations and mortality in older adults in England. MedRxiv, 2021–2024.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

