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ABSTRACT 

Background:Accumulating studies have suggested that all ages people are susceptible to 

SARS-CoV-2 infection, which can result in severe and even fatal respiratory diseases. 

The present study is to evaluate the determinants of disease severity and death among 

young adults affected with COVID-19. 

Materials and Methods: This prospective study includes a cohort of 100 adult patients 

who presented to Victoria Hospital and Bowring and Lady Curzon Hospital attached to 

BMCRI, Bangalore and were diagnosed with Covid-19 between May 2021 to August 

2021. Patients were diagnosed with Covid-19 when symptomatic for Covid-like 

symptoms and had a positive SARS-CoV-2 nasopharyngeal PCR. 

Results: There was no significant association between sex and outcome. Proportions of 

comorbidities was higher among the non-survivors, however no significant association. 

This study showed that significantly higher pulse rate (95±16 vs 115±19), respiratory 

rate (22±4vs26±3), TC (11699.1±4624.2vs15053.5±7988.6), Urea (38.6±35.4vs63.2±75.7) 

and HRCT thorax (12±6vs18±5) was found among the non survivors, compared to 

survivors, p<0.05. 

Conclusion: Comparing with studies of all-age patients, a lot of clinical factors such as 

sex, comorbidities and some clinical symptoms, showed no significant difference 

between non-survivors and survivors in severely young adults, indicating that 

characters of young adults were far more different from older patients in severe 

COVID-19. We hence propose that vitals, Total counts, RFT values especially in CKD 

patients and HRCT thorax severity score should be assessed upon admission for 

patients, despite not previously documented among young adults. 

Keywords: Covid-19 mortality, Modification effect, Social determinants, Covid-19 risk 

factors 
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INTRODUCTION 

On 31
st
of December in the year 2019, WHO was informed about the pneumonia cases of 

unknown etiology detected in Wuhan city, China. Later in January novel coronavirus (SARS-

CoV-2) was isolated from pneumonia patients, and the disease was referred as COVID 19. 

WHO declared COVID 19 outbreak as pandemic in march 2020.
[1]

 Though initially thought 

to be zoonotic disease there is considerable human to human transmission of the virus with 

considerable infectivity rate.
[2]

 

The first reported case in India was on 30
th

January 2020, index case being a Wuhan return 

student. The first wave of COVID 19 in India began in the month of march with the surge of 
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cases towards end of April 2020.
[3]

 The second wave of COVID 19 began in India in the 

month of February 2021 with a surge of cases,3447133 cases as of on 4
th

May 2021.
[4]

The 

scenario in second wave is much worse than the first wave as the spread is much faster with 

exponential increase in the number of cases and the steeper curve, with increased mortality 

and morbidity. 

Accumulating studies have suggested that all ages people are susceptible to COVID 19 

infection, which can result in severe and even fatal respiratory distress. However, it is 

observed that more younger patients are being affected during second wave requiring hospital 

care requiring superior oxygen therapy, including HFNC, NPPV, IPPV.
[5] 

According to Centers for Disease Control and Prevention (CDC), age group of 20-45 years 

were labelled as ‘younger adults’ who comprised 20% of patients hospitalized with COVID-

19 and 12% of those admitted to intensive care unit.
[6-8] 

Previous studies have used data from the National Health Interview Survey (NHIS), a 

nationally representative data set and CDC’s list of medical conditions and associated factors 

that confer vulnerability to severe COVID 19 illness to address the gap in knowledge about 

young adults and severe COVID-19 illness. 

Yanjiao Lu et al,
[6]

 conducted a retrospective cohort study on 77 young adults admitted in 

Wuhan city, China to investigate the clinical characteristics and provide predictors of 

mortality for young adults with severe COVID-19. Multivariate logistic regression analysis 

showed that lymphopenia, elevated level of D- dimer, hypersensitive cardiac troponin I and 

high sensitivity CRP were independent predictors of mortality in young adults with severe 

COVID-19. 

Fei Zhou, Ting Yu et al,
[5]

 described epidemiological and clinical characteristics of patients 

with COVID-19 along with risk factors for mortality. In this retrospective, multicentre cohort 

study, they included 191 adult inpatients (>18yrs) with laboratory confirmed COVID-19 

from Jinyintan hospital and Wuhan pulmonary hospital who had been discharged or had died 

by Jan 31, 2020. They concluded that the potential risk factors of older age, high SOFA 

score, and D-Dimer greater than 1microg/mL could help clinicians to identify patients with 

poor prognosis at an early stage.  

In the retrospective study conducted by Changzhi Zhou et al,
[7]

 to predict the factors affecting 

disease severity in previously healthy young adults, 123 individuals diagnosed with COVID-

19 from January to March 2020 in a tertiary hospital in Wuhan, were classified as having 

mild or severe COVID-19 based on their RR, SpO2 and PaO2/FiO2 levels. Age, temperature, 

anorexia and white blood cell count, neutrophil percentage, platelet count, lymphocyte count, 

CRP, AST, Creatinine kinase, albumin and fibrinogen values were significantly different 

between patients with mild and severe COVID 19. Logistic regression analysis confirmed 

that lymphopenia indicated severe prognosis in previously healthy young adults.  

Sally H. Adams, Ph.D. et al,
[8]

 provided a data from the National Health Interview Survey 

about the medical vulnerability of young adults to severe COVID-19 illness, focusing on 

smoking-related behavior. Notably, lower young adult(18-25years) medical vulnerability 

within nonsmokers versus the full sample underscores the importance of smoking prevention 

and mitigation.   

Stephen. M. Ratchford et al,
[9]

 conducted a cross-sectional analysis study of young healthy 

adults who, 3-4week prior testing, had tested positive for COVID-19 infection, to investigate 

the vascular implications. The main findings from this study were a strikingly lower vascular 

function and a higher arterial stiffness compared with healthy controls. 

The present study is to evaluate the determinants of disease severity and death among young 

adults affected with COVID-19. 
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Objectives of the study: 

 To study the determinants of severity and outcome among young adults with COVID-19. 

 

MATERIALS & METHODS 

Study population 

This prospective study includes a cohort of 100 adult patients who presented to Victoria 

Hospital and Bowring and Lady Curzon Hospital attached to BMCRI, Bangalore and were 

diagnosed with Covid-19 between May 2021 to August 2021. Patients were diagnosed with 

Covid-19 when symptomatic for Covid-like symptoms and had a positive SARS-CoV-2 

nasopharyngeal PCR. 

 

Data collection 

After obtaining Institutional ethical committee clearance, cases will be selected as per the 

inclusion criteria mentioned above and written informed consent will be taken. Relevant 

blood investigations will be sent. Patient will be followed up daily for 28 days until the 

outcome(recovery/death) 

 

Inclusion criteria 

1. Patients or attenders willing to give informed consent for study. 

2. Age >18 years to <45 years. 

3. Clinically and microbiologically or radiologically confirmed cases of COVID 19 

pneumonia requiring hospital admission. 

 

Exclusion criteria 

1. Patients or attenders not willing to give informed consent. 

2. Patients with loss to follow up in case of discharge against medical advice and transfer to 

other hospitals. 

3. Age <18 years, pregnant women. 

 

 

Statistical analysis 

Kolmogorov Smirnov, Skewness kurtosis, and histogram plots were used to examine the 

distribution of numerical variables. The numerical variables that did not have a normal 

distribution were reported using the median, interquartile range, lowest and maximum values. 

Frequencies and percentages were used to report categorical variables. Chi-Square and 

Fisher's exact tests were used to assess categorical variables. The Mann-Whitney U test was 

used to compare the distribution of numerical variables among independent groups. All 

analyses were carried out using IBM SPSS version 21 software. 

 

RESULTS 

Out of 100 subjects, 81 (81%) were discharged and 19 (%) died. The mean age of the 

subjects who recovered was 33±7 and the mean age of the non survivors was 38±5 years. 

There was statistically significant difference in the mean age of the groups, p<0.05.  

There was no significant association between sex and outcome. Proportions of comorbidities 

was higher among the non-survivors, however no significant association between 

comorbidities like hypertension, Diabetes mellitus, Chronic kidney disease, IHD/cardiac 

disease, Chronic respiratory disease, Liver disease, Neurological disease, Connective tissue 

disease, and Thyroid illness, p>0.05. Out of all the symptoms, presence of cough had 

significant association with outcome. 
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Table 1: Baseline Characteristics of the subjects 
    Discharge (n=81) Death (n=19) P-Value 

    Mean SD Count Column 

N % 

Mean SD Count Column 

N % 

  

Age   33 7     38 5     0.003 

Sex F     25 30.9%     6 31.6% 0.952 

M     56 69.1%     13 68.4% 

Duration of 

Stay In Hospital 

  13 8     10 6     0.168 

Hypertension N     72 88.9%     16 84.2% 0.572 

Y     9 11.1%     3 15.8% 

Diabetes 

Mellitus 

N     69 85.2%     15 78.9% 0.504 

Y     12 14.8%     4 21.1% 

Chronic Kidney 
Disease 

N     76 93.8%     18 94.7% 0.881 

Y     5 6.2%     1 5.3% 

Ihd/Cardiac 

Disease 

N     81 100.0%     19 100.0%   

Chronic 

Respiratory 

Disease 

N     77 95.1%     19 100.0% 0.323 

Y     4 4.9%     0 0.0% 

Liver Disease N     79 97.5%     19 100.0% 0.489 

Y     2 2.5%     0 0.0% 

Neurological 

Disease 

N     80 98.8%     18 94.7% 0.259 

Y     1 1.2%     1 5.3% 

Connective 
Tissue Disease 

N     81 100.0%     19 100.0%   

Thyroid Illness N     77 95.1%     17 89.5% 0.356 

Y     4 4.9%     2 10.5% 

Fever N     38 46.9%     12 63.2% 0.202 

Y     43 53.1%     7 36.8% 

Cough N     27 33.3%     12 63.2% 0.016* 

Y     54 66.7%     7 36.8% 

Dyspnea N     33 40.7%     5 26.3% 0.244 

Y     48 59.3%     14 73.7% 

Anosmia N     67 82.7%     16 84.2% 0.876 

Y     14 17.3%     3 15.8% 

Sore Throat N     64 79.0%     15 78.9% 0.995 

Y     17 21.0%     4 21.1% 

Hemoptysis N     80 98.8%     18 94.7% 0.259 

Y     1 1.2%     1 5.3% 

Diarrhea N     73 90.1%     17 89.5% 0.932 

Y     8 9.9%     2 10.5% 

Chest Pain N     78 96.3%     17 89.5% 0.219 

Y     3 3.7%     2 10.5% 

Vomiting N     77 95.1%     17 89.5% 0.356 

Y     4 4.9%     2 10.5% 

Abdominal Pain N     75 92.6%     17 89.5% 0.652 

Y     6 7.4%     2 10.5% 

Rhinorrhea N     71 87.7%     17 89.5% 0.826 

Y     10 12.3%     2 10.5% 
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Myalgia N     54 66.7%     12 63.2% 0.771 

Y     27 33.3%     7 36.8% 

Vaccination 
Status 

N     74 91.4%     19 100.0% 0.184 

Y     7 8.6%     0 0.0% 

 

Significantly higher pulse rate (95±16 vs 115±19), respiratory rate (22±4vs26±3), TC 

(11699.1±4624.2vs15053.5±7988.6), Urea (38.6±35.4vs63.2±75.7) and HRCT thorax 

(12±6vs18±5) was found among the non survivors, compared to survivors, p<0.05. SPO2 was 

significantly lower among the non survivors. 

 

Table 2: Clinical Characteristics of the subjects 
    Discharge death P-

value 

    Mean SD Coun

t 

Colum

n N % 

Mean SD Coun

t 

Colum

n N % 

  

PR (bpm)   95 16     115 19     0.000 

SBP (mmHg)   121 12     117 21     0.309 

DBP (mmHg)   81 10     77 17     0.204 

Respiratory 

rate (cpm) 

  22 4     26 3     0.000 

SPO2 (%)   96 3     94 5     0.012 

Mode of O2 

Delivery 

FM     26 32.1%     0 0.0% 0.001 

HFNO     5 6.2%     5 26.3% 

Invasiv

e 

    0 0.0%     5 26.3% 

NIV     3 3.7%     1 5.3% 

NRBM     14 17.3%     8 42.1% 

RA     33 40.7%     0 0.0% 

HB (g/dl)   12.9 2.4     12.7 2.2     0.758 

TC (mm3)   11699.

1 

4624.

2 

    15053.

5 

7988.

6 

    0.017 

N (%)   85.5 7.1     86.9 7.2     0.444 

L (%)   8.9 5.6     8.2 5.0     0.627 

N/L (%)   17.5 15.5     18.6 17.1     0.768 

PLATELET 

COUNT 

(lakhs/ mm3) 

  2.6 1.2     3.1 2.0     0.116 

RBS (mg/dl)   173.1 104.7     219.1 182.1     0.145 

UREA (mg/dl)   38.6 35.4     63.2 75.7     0.038 

CREATININE 

(mg/dl) 

  1.3 2.0     1.5 2.8     0.730 

TB (mg/dl)   0.6 0.5     0.6 0.4     0.728 

DB (mg/dl)   0.3 0.4     0.3 0.2     0.466 

TP (g/dl)   6.4 0.9     6.5 0.5     0.809 

ALB (g/dl)   3.4 0.7     3.3 0.3     0.596 

AST (U/L)   60.7 68.4     43.8 28.4     0.294 

ALT (U/L)   55.8 58.8     38.6 24.7     0.216 

ALP (U/L)   101.3 37.5     120.8 66.6     0.087 

SODIUM 

(mmol/L) 

  137.6 3.9     135.7 4.7     0.076 

POTASSIUM 

(mmol/L) 

  4.2 0.7     4.3 0.8     0.903 

CHLORIDE 

(mmol/L) 

  99.3 6.5     97.1 5.9     0.196 

CRP (mg/L)   57.6 71.8     87.0 94.2     0.134 
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D DIMER   1.0 1.3     1.6 1.6     0.080 

S.FIBRINOGE

N (mg/dl) 

  415.8 102.7     448.5 70.6     0.192 

LDH (U/L)   537.5 281.7     649.8 256.7     0.115 

PT (sec)   11.0 1.8     10.9 1.1     0.966 

INR   1.1 0.2     1.1 0.1     0.998 

Aptt (sec)   26.3 7.7     29.9 15.8     0.146 

S.ferritin 

(ng/ml) 

  782.3 548.3     793.4 686.1     0.940 

HRCT Thorax   12 6     18 5     0.002 

 

Table 3: ? 

 Death Discharge Total  P-value 

Row Labels N % N % N %  

MILD  0.0% 33 40.7% 33 33.0% 0.001 

MODERATE  0.0% 26 32.1% 26 26.0% 

SEVERE 19 100.0% 22 27.2% 41 41.0% 

Grand Total 19 100.0% 81 100.0% 100 100.0%  

 

 
 

It was observed that all the 19 subjects that died had severe COVID-19. There was significant 

association between severity and outcome, p<0.05. 

 

DISCUSSION 

In this study, we identified baseline patient characteristics that were associated with severe 

COVID-19 or death; and presenting signs and symptoms that were associated with death.  

Comparing with studies of all-age patients, a lot of clinical factors such as sex, comorbidities 

and some clinical symptoms, showed no significant difference between non-survivors and 

survivors in severely young adults, indicating that characters of young adults were far more 

different from older patients in severe COVID-19.
[10,11]

 It has to be noted that elderly patients 

were with more comorbidities, leading to more complicated pathogenesis in COVID-19.
[12]

 In 

severely young adults, comorbidities of non-survivors were similar to that of survivors. 

Indeed, it is well-known that severe illness is more common in patients with comorbidities.
[13]

 

In a study conducted in Italy, older age, low lymphocyte count, cancer, coronary artery 

disease, and high radiographic assessment of lung edema score were found to be independent 
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factors associated with increased risk of mortality.
[14]

 According to a multiple machine 

learning-based classification algorithm developed by Yadaw et al., five variables were 

suggested as prognostic predictors: age, hydroxychloroquine use, O2 saturation, body 

temperature, and type of patient.
[15]

 In a large retrospective study of 44,000 cases in China, 

age and presence of comorbid diseases were found to be the two main determinants of 

mortality in Covid-19 cases. 

Previous studies report that presence of comorbidities specifically cardiovascular diseases, 

hypertension and diabetes are associated with increased risk of death from COVID-19.
[16-19]

 

The results of this study showed no association between these variables. Importantly, 

however, this study showed that significantly higher pulse rate (95±16 vs 115±19), 

respiratory rate (22±4vs26±3), TC (11699.1±4624.2vs15053.5±7988.6), Urea 

(38.6±35.4vs63.2±75.7) and HRCT thorax (12±6vs18±5) was found among the non 

survivors, compared to survivors, p<0.05. We hence propose that vitals, Total counts, RFT 

values especially in CKD patients and HRCT thorax severity score should be assessed upon 

admission for patients, despite not previously documented diagnosis, among young adults. 

This study results support previously reported findings 16, 20,21that the baseline laboratory 

characteristics could serve as predictors of mortality. Specifically, we concluded that elevated 

white blood cell count as well as elevated Urea are independent predictors of mortality in our 

cohort. Other laboratory findings in complete blood count, biochemical, hematological and 

inflammatory profiles that were found to be more likely abnormal in non-survivors in our 

cohort are consistent with previously reported data.
[16,20-23] 

 

CONCLUSION 

Comparing with studies of all-age patients, a lot of clinical factors such as sex, comorbidities 

and some clinical symptoms, showed no significant difference between non-survivors and 

survivors in severely young adults, indicating that characters of young adults were far more 

different from older patients in severe COVID-19. From the findings of the present study it 

can be proposed vitals, Total counts, RFT values especially in CKD patients and HRCT 

thorax severity score should be assessed upon admission for patients, despite not previously 

documented, among young adults. 

 

Limitations 

This study had limitations. First, we analyzed a subset of all patients admitted to our hospital 

during the time period of interest, and thus may have introduced selection bias. Secondly, the 

evaluation of treatment was beyond the scope of this study, and the statistical models did not 

adjust for treatment. Treatment would not be expected to significantly alter our findings of 

factors associated with severe COVID-19, but we cannot confirm this hypothesis. 
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