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Abstract: Severe acute respiratory syndrome (SARS-CoV-2) is the causative agent of infectious 

disease COVID-19. In India, since the first case reported in Kerala, on January 30, 2020, the outbreak 

has gradually spread nationwide. The epidemic effect of COVID-19 infection was carried out from 

January 30 to April 28, 2020 (90 days) across the state. Among the districts studied, Kasaragod and 

Kannur district exhibit the highest COVID-19 cases, whereas Alapuzha and Wyanad districts have the 

least number of positive cases. The new positive COVID-19 cases were reported exponentially after 45 

days to 75 days. There was a decline in the number across the state. As of April 28, 2020, the number 

of positive cases was 485, recovered cases were 356, active cases were 123, and the fatal cases were 3. 

Among gender, male individuals are more susceptible to COVID-19 infection than female individuals. 

The number of newly diagnosed patients has been declining, and the epidemic is gradually being 

controlled. 
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1. Introduction 

A novel virus causing severe acute respiratory syndrome (SARS-CoV-2) was identified 

as the causative agent of pneumonia cases, named coronavirus disease 2019 (COVID-19). It 

was initially perceived in Wuhan City, China, during December 2019. The disease had spread 

to more than 200 countries by April 2020 (WHO, 2020) [1]. The primary origin of SARS-CoV-

2 is a bat and transmitted to humans through an intermediate host, Pangolin. SARS-CoV-2 has 

>95% homology with bat coronaviruses [2]. After Severe Acute Respiratory Syndrome 

(SARS) in 2003 [3] and the Middle East Respiratory Syndrome (MERS) in 2012 [4], SARS-

CoV-2 characterize the third coronavirus associated epidemic emerging from zoonotic to 

humans [5]. The phylogenetic data of coronavirus 2 implicate a zoonotic origin [6] but the 

rapid spread of infection from one person to another by direct or indirect means [7]. The 

occurrence of the COVID-19 epidemic follows a nonlinear process quite similar to the 

epidemic of SARS that occurred in Hong Kong in 2003 [8], the Ebola in West Africa during 

2013 – 2016 [9], and the pandemic of H1N1 in 2009 [10]. Hence, vigorous efforts have been 
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initiated by the state government to treat infected patients separately in state government 

hospitals.  

In India, the first case of SARS-CoV-2 infection was reported in Kerala on January 30, 

2020, through a medical student who traveled from China. Then the COVID 19 epidemic 

slowly increased from January 30, 2020, to March 15, 2020, across Kerala. Immediately, 

massive actions were taken for a national lockdown. It applied to all business sectors and 

educational institutions. This case report describes the outbreak, prevalence, and mortality of 

COVID-19 infection for 90 days in Kerala, India. 

Coronavirus is an RNA virus with size ranging from 0.06 to 0.14 microns in diameter 

and spike-like protein projections on its surface, giving it a “crown” like appearance under an 

electron microscope. As per the phylogenetic analysis, the SARS-CoV-2 belongs to the SARS-

CoV strain. The evidence-based on genomic analysis suggests that SARS-CoV-2 shares with 

SARS-CoV. Both strains have the same human cell receptor angiotensin-converting enzyme 2 

(ACE2) to enter host cells. The analysis of receptor affinity shows that the 2019 strain of 

SARS-CoV-2 is more efficient in binding with ACE2 than the 2003 strain [11]. ACE2 is an 

anchored surface protein present on the plasma membrane of cells of the lower respiratory tract 

[12]. The higher receptor affinity for ACE2 of SARS-CoV-2 may be responsible for its lung 

involvement in COVID-19 infection. In vitro inoculation of the strain of SARS-CoV2 on the 

human airway surface, epithelial cells cause cessation of the cilia movements and cytopathic 

effects [13]. 

2. Materials and Methods 

 The study is made on the outbreak, prevalence, and mortality rate of COVID-19 

positive cases reported in Kerala between January 30 and April 28, 2020 (90 days). This study 

is based on the data obtained from the Directorate of Health Services (DHS), Government of 

Kerala, and various news outlets. 

Researchers and investigators were not permitted to collect information directly from 

Covid-19 patients, health workers, or health care institutions. Information was collected from 

health workers through an informal interview. Data was secured from the ‘Daily Bulletin’ 

published by the Directorate of Health Services, Kerala, various newspapers, the website 

maintained by the Volunteers at CODD-K Team, supported by Government College, 

Kasaragod [14]. Information was also collected from health workers through an informal 

interview. 

3. Results and Discussion 

A respiratory disorder characterizes COVID-19 with a varying degree of severity, 

varied from a mild upper respiratory tract illness to acute respiratory distress syndrome (ARDS) 

[15]. Estimates of the case fatality ratio might vary slightly from country to country due to 

differences in prevention and control measures implemented by the government and health care 

departments.  

3.1. District wise prevalence of COVID-19. 

Kerala is the southernmost state of India, located in the Indian peninsula between the 

Lakshadweep Sea in the west, the Indian Ocean in the south, Tamil Nadu on the eastern side 

Karnataka in the north side, spread over 38,863 km2. Kerala's total population is 33.4 million, 
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and the density of the population is 860, with a total area of 130,058 sq km. In India, the first 

COVID-19 epidemic was identified in Kerala from Thrissur district on January 30, 2020, 

through a medical student who traveled from China. Table 1 portrays the district wise report of 

Covid-19 positive cases in Kerala from January 30 to April 28, 2020 (90 days).  

Table 1. Epidemic effect of COVID-19 positive cases in Kerala during the study period. 

 

S.No. 

 

Districts 

No of positive cases 

15 days 30 days 45 days 60 days 75 days 90 days 

1 Kasargode 1 1 0 90 166 176 

2 Kannur 0 0 1 32 73 114 

3 Idukki 0 0 0 3 10 24 

4 Ernakulam 0 0 3 20 24 24 

5 Kozhikode 0 0 0 6 13 24 

6 Malappuram 0 0 0 10 20 23 

7 Kottayam 0 0 2 3 3 20 

8 Pathanamthitta 0 0 9 12 17 17 

9 Thiruvananthapuram 0 0 3 8 14 15 

10 Kollam 0 0 0 2 9 14 

11 Thrissur 1 1 2 7 13 13 

12 Palakkad 0 0 0 5 8 13 

13 Alapuzha 1 1 1 2 5 5 

14 Wyanad 0 0 0 1 3 3 

Total 3 3 21 201 378 485 

Among the districts studied, Kasargode and Kannur district exhibit the highest COVID-

19 cases of 176 and 114, respectively, whereas Alapuzha and Wyanad district has reported the 

least number of positive cases during the study period. The state has reported 485 COVID 19 

positive cases for 90 days due to travel history like return migrants from other states and other 

countries, intrafamily transmission, etc. Figure 1 displays district wise comparison of positive 

cases for 90days. Two districts, namely Kasargode and Kannur, remain the maximum number 

of positive reported from 60 days onwards. The other districts have recorded a comparatively 

lesser number of cases throughout the study period. 

 
Figure 1. District-wise report of COVID-19 positive cases for 90days. 

The number of infected cases increased rapidly in the state. Fig. 2 explains the trends 

of COVID-19 positive cases reported in Kerala between January 30 and April 28, 2020. 

Initially, the epidemic effect of disease spread was significantly less. The cases reported are 

generally the people who have had travel history from foreign countries and other states. After 

45 days, there is a local transmission of the disease from the infected people to their families 

and those who contact them. Therefore, there is a steady rise in the cases reported, as seen in 

the chart from 45 days to 60 days. After that, an exponential hike in the number of positive 

cases was reported. The infection became extremely contagious from 60 days to 90 days. 
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Figure 2. Prevalence of positive COVID -19 cases reported in Kerala during the study period. 

The overall percentage increase/decrease of COVID-19 positive cases of the state 

during the study period is displayed in Fig. 3. The maximum percentage of disease incidence 

was observed during 45 days to 60 days due to intra family transmission and local transmission. 

During this period, the incidence of disease was 857 percent more than 30 days due to social 

and other contact. There is a gradual decline in disease occurrence after 60 days - 88 percent 

during 61 to 75 days and 28 percent from 76 days to 90 days. The infected individuals were 

isolated and social distance was maintained. The number of new positive COVID -19 cases 

reported in Kerala during the study period is presented in Fig. 4. Initially, for 15 days, only 3 

cases were reported due to travel history from abroad and other states. However, between 16 

to 30 days, not even a single new positive case was recorded. After 45 days, exponential new 

cases (179 cases) were recorded daily. They remained steady until 75 days (177 cases) across 

the state due to the local transmission and community spread. After that, there is a gradual fall 

in the number of new cases observed until the end of the study period due to nationwide 

lockdown implemented by the community's central and state government and social distance. 

 
Figure 3. Overall percentage increase/decrease of COVID-19 cases during the study period. 

 

 
Figure 4. Number of new positive COVID -19 cases reported in Kerala during the study period. 
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SARS-CoV-2 virus infects both gender and all age groups invariably across the world. 

Table 2 exhibits age and gender-wise distribution of positive cases in Kerala for 90 days. 

Among the age group studied, age between 21 and 40 has reported more vulnerable positive 

cases than the other age groups. The children between 1 and 10 have recorded less number of 

infected cases. At the same time, the older adults between 71 and 100 were less prone to SARS-

CoV2 infection during the state's study period. Among gender, males (297 cases) were more 

susceptible than female individuals (111 cases) on April 28, 2020. Huang et al. [16] reported 

that SARS-CoV-2 seems to prefer the elderly male population and patients with other health 

complications. SARS-CoV-2 is thought to be transmitted via contaminated hands, surfaces, 

aerosol droplets, and extensive human to human transmission and gathering of infected families 

and medical professionals [17]. 

Table 2. Age and gender-wise distribution of COVID-19 cases in Kerala for 90 days. 

S.No Age group Gender Total Unspecified 

cases* Male Female 

1 1-10 8 7 15  

 

 

 

 

77 

2 11-20 19 17 36 

3 21-30 72 27 99 

4 31-40 90 17 107 

5 41-50 55 11 66 

6 51-60 36 16 52 

7 61-70 12 11 23 

8 71-80 1 2 3 

9 81-90 3 3 6 

10 91-100 1 0 1 

Total 297 111 408 

Grand total 485 

(Source:https://covid19kerala.info/ retrieved on 29-04-2020; [14] 

 
Figure 5. Outbreak and mortality rate of COVID-19 cases reported for 90 days in Kerala. 

The epidemic effect of SARS-CoV2 infection worldwide is actively spreading, which 

could be potentially controlled only by hygienic practice and social distancing. Generally, there 

are no specific antiviral drugs to treat COVID-19 infected patients at present. Although most 

patients have mild symptoms after infection, some patients have developed a severe infection 

and are fatal due to other complications. Fig. 5 exhibits the infected, active, and recovered rate 

of COVID-19 cases reported for 90 days in Kerala. As of April 28, 2020, the number of positive 

cases reported during the study period is 485. Among the infected patients, 359 cases were 

recovered entirely and discharged from the hospital. The remaining 123 active cases were 

under treatment in various state hospitals, whereas 3 cases died due to severe respiratory failure 

during the study period. The recovered rate of COVID-19 cases is 74%.  
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The mortality rate is 0.62% of infected cases during the study period in Kerala. The 

state's mortality rate is significantly less compared to the national fatal rate of 3 percent and a 

global fatal rate of 5 percent. The fatality ratio is significantly indebted to the attentiveness and 

availability of health care facilities of the state. Asymptomatic cases of SARS-CoV2 infection 

may result in the spread of the disease despite the government's measures. As depicted by the 

analysis of the epidemic curves provided by the study, the decreasing trend of infection may 

indicate the effectiveness of the control measure implemented to date [18]. Monica Gandhi et 

al. [19] reported that asymptomatic persons play a vital role in the spread of SARS-CoV-2.  

To overcome the current crises, health care professionals and primary health care 

officials locate the infected area and quarantine those who have had contact with COVID 19 

infected patients. The affected patients and their contacts were advised to regularly promote 

washing their hands with soap, use masks, and maintain social distance to prevent further 

infection. 

3.2. Kerala Model. 

Severe and strict lockdowns and triple lockdowns, were announced in areas were 

community spread was doubted or expected. Lockdown was announced in Kerala before the 

national one; schools were shut, gatherings were banned, a stricter, and more extended 

quarantine than the national norm was deployed [20]. The government adopted an iron-fist 

approach in implementing the lockdowns. Strict measures were taken against those who 

violated the guidelines of the authorities. The high educational status of Keralites made the 

government's task to convince them about the importance of social distancing easy. The “break 

the chain” campaign, which was launched to motivate people to clean their hands using soap 

and sanitizer to limit the Covid-19 spread, was successful [21]. 

The state government's socially valuable outreach policy also helped limit the spread 

of the disease in the initial days. The assurance was given by the Chief Minister of Kerala that 

‘nobody will starve during lockdown’ created confidence and peace in the people's mind, which 

equipped them psychologically to stay home. Efficient local self-government combined with a 

well-developed health care system enabled Kerala's state to deal with the pandemic in a better 

way than other states and countries during the first 90 days. Necessary supplies for those who 

were in quarantine were home-delivered by local self-government. Mid-day meals from 

schools were sent to children even when schools were shut. Migrant laborers were treated as 

‘respectable guests’ of the state and were well-taken care. Mental health helplines were opened 

across the state. The police distributed free food packets, and the government recognized 

volunteers to the destitute. Medicines were delivered to patients with a severe illness like 

cancer, kidney problem, etc. by the fire force.  Another notable action from the local self-

government side was the opening of community kitchens in every panchayat to feed the people 

in isolation [22].  

By May 7, a large number of Keralites started returning from various countries as part 

of the ‘Vande Bharat’ repatriation program. The return of lakhs of Malayalees triggered the 

increase in the number of COVID cases in Kerala. The return of Keralites from other states in 

India also aggravated the situation. COVID positive cases are also increasing in the coastal belt 

of Kerala. The fishermen have close interaction with fishers belonging to nearby states, which 

led to the spread of COVID cases in the coastal areas. The high density of the population in the 

coastal areas, poor sanitation conditions, low level of education of the fishermen, etc., are 
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making it difficult for the authorities to control the situation. At present, the graph of corona 

positive cases is going up despite the government's stringent measures. 

4. Conclusions 

 SARS-CoV-2 affects different people in different ways. Most of the infected people 

develop mild to moderate symptoms. SARS-CoV-2 seems to be a different strain regarding its 

phylogenetic and pathogenetic features. SARS-CoV-2 has more clinical features, and it can 

more easily enter into the community spread. So rapid screening, disease diagnosis, social 

distancing, quarantine, and disease-specific treatment are necessary to prevent further 

community spread. In Kerala, the increase in new cases of Covid-19 showed an exponential 

growth from 45 days to 60 days. The rate of growth of positive cases exhibited a significant 

fall after 75 days. As per the government authorities, up to the 90th day after the outbreak of 

Covid-19, 74% of the affected persons got cured. The mortality rate is 0.62% of infected cases 

during the study period in Kerala. The state's mortality rate is significantly less compared to 

the national fatal rate of 3 percent and global fatal rate of 5 percent. 
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