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ABSTRACT 
 
The year 2020,  the year of pandemic COVID-19. Human race has been facing many 
challenges once in every decade, but this time the pandemic has locked the entire 
world.  It halted all activities of the human race, challenging their brains to come up 
with technologies that can solve the problems of the day and meet the needs of people 
during lockdown. From a rush to develop vaccines to coming up  kits for Rapid 
detection of devices, many innovative apps have come which enabled people to connect 
with each other and also helped them do their work. Through this paper, challenges 
being faced by governments in terms of meeting the infrastructural needs developing 
diagnostic kits and vaccines will be discussed.  Challenges to be faced Andhra Pradesh 
along with future prospects are also mentioned. 
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INTRODUCTION:  
 
On December 9th 2019, a novel strain of corona virus was identified in the Wuhan city 
of China which has caused pneumonia of unknown etiology (1).  By 7th of January, 
2020, the Chinese Center for Disease Control and Prevention (CDC) has identified the 
virus which was named as 2019-nCov by WHO (2,3). The com by US common 
symptoms reported by US Centers for Disease Control and Prevention include- fever, 
cough, fatigue, shortness of breath and loss of smell and taste (4). WHO and CDC of 
Europe have released many articles educating people about the spread of disease and 
prevention measures to be taken (5, 6). Incubation period for the disease is 14 days and 
some reports say it can be even more (5, 7, 8). Complication associated with the disease 
include pneumonia to acute respiratory distress syndrome (ARDS), it can lead to 
neurological issues, loss of motor functions and even pediatric multisystem 
inflammatory syndrome in children (9 – 11). 
 
The novel corona virus which is the Severe acute respiratory syndrome corona virus 2 
(SARS-CoV-2), is related to SARS-CoV and was reported to exhibit 96% identity with 
bat corona virus (BatCoV RaTG13) (12, 13). The virus specifically attacks hosts type II 
alveolar cells of lungs via Angiotensin converting enzyme 2 (ACE 2), to which binds 
through its spike (14). People affected with the virus were found to have symptoms of 
systemic hyper inflammation. They had elevated levels of Interleukins (IL-2, Il-6, IL-7), 
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GM-CSF, Interferon Gamma, Monocyte and macrophage chemotactic factor along with 
tumor necrosis factor alpha (15). Classic serum markers identified were increased C- 
reactive protein, elevation in lactate dehydrogenase enzyme and also ferritin (16). The 
virus structure, its genome organization, replication and pathogenesis have been 
extensively studied (17, 18, 14). In this paper, latest techniques on diagnosis of corona 
virus, vaccine development strategies and future recommendations will be discussed.  
DIAGNOSIS OF CORONA VIRUS 
The symptoms that the individuals would have if they are infected with corona virus 
were extensively studied. A report by WHO (19) states that around 87.9% of the people 
will have fever and 67.7% of the infected people would suffer from dry cough along 
with other symptoms as shown in figure 1. According to the WHO official dashboard as 
on 25th May, 2020, the number of COVID-19 confirmed cases are 52,67,419 while the 
number of deaths are 341,155. Still there are many cases unidentified in the total 200 
countries that the virus has conquered. As on the reported date India reports 131868 
positive cases, while Andhra Pradesh it is 2823 cases. The Ro value for the disease 
SARS-CoV-2 or COVID 19 is 2.2 to 2.5 indicating that every individual can infect a 
minimum of 2 people (20),  while in New York it has reached a maximum of 3.4 to 3.8 
(20, 21). Here, a quick diagnosis and a fast report generation of COVID 19 infection 
become important. According to ICMR as on 25th May, 33.3 lakh tests were conducted 
in India which is just 0.26% of the population.  
 
THE METHODS OF DIAGNOSIS: The available diagnostic methods for COVID 19 
are categorized into two types. The first types try to detect the presence of virus while 
the second type tries to detect for the presence of antibodies. Detection of corona virus 
infection based on the presence of antigen is mostly being used. The earliest reports 
were using a nested PCR (22) and today WHO recommends RT PCR and Real time 
PCR (23).  
 
Reverse Transcriptase PCR: It is used to detect virus RNA. Corona virus has RNA as 
the genetic material which is converted to DNA and amplified using primers. The 
nasopharyngeal swabs or oral swabs were used as samples, DNA was isolated and the 
virus presence was detected. Usage of High throughput Real time RT PCR would give 
results in few hours to 2-3 days (25).  
 
Isothermal amplification assay: This assay also uses PCR and amplifies virus genome, 
but is much faster in giving results as it does use those many cycles. It uses fluorescent 
tags that enable virus detection (24). 
 
Antibody detection methods: Upon contact with antigen, the immune system produced 
antibodies. It takes 14 days to develop traces of detectable antibodies and post infection 
after 28 days a peak level of antibody levels are seen in individuals (26). However, 
presence of antibodies would be an indication that the person has encountered and 
recovered from the disease and this test result can be used to giving travel passports 
(27). 
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As on April 8th, 2020, the Financial Express reports that it is just 1,01,068 tests that were 
conducted in India because of lack of proper approved testing kits (28), while by second 
week of May, ICMR increased the capacity to 1 lakh tests per day (29). 
 
VACCINE DEVELOPMENT 
Entire world is in the race to develop vaccines and around 15 potential vaccine 
developers are in pipeline across the globe working on developing a potential vaccine 
within a year using modified virus, messenger RNA, DNA etc (30-34). Most of them 
are in the stages of clinical trials. The Coalition for Epidemic Preparedness Innovations 
(CEPI) announced its funding program for vaccine development and University of 
Queensland has started working on recombinant DNA and RNA based vaccine 
development strategies and they aim to go for clinical trials by June, 2020 (35). Though 
MERS-CoV vaccine in under preclinical trials, a potential usage of SARS-CoV vaccine 
was proposed due to the similarities between virus and the cross reactivity can be 
exploited mean while (36). 
 
 
TECHNOLOGICAL CHALLENGES:  
The covid era has already put forth several challenges in the fields of medicine and 
diagnostics. The advancement in technology were seen during the past two month of 
lockdown. There was a drastic increase in the medical equipment purchase, manufacture 
and in-house developments. According to the reports of Center for Disease Diagnostics 
and Economic Policy reports  (CDDEP) as on April 21, 2020, for a highly populated 
country like India, it is very difficult to meet the needs if not upgraded. For a population 
of 135.26 crores, there are 19 lakh hospitals with 95000 beds and 48 thousand 
ventilators. These figures indicate that 1 in a 100 person can be admitted to ICU while 
0.0035 individuals out of 100 can be put on ventilators. In Andhra Pradesh we have a 
total of 928 hospitals which can accommodate just 83,230 beds. They have 4,162 ICUs 
and 2081 ventilators (37, 38).  
The challenge here is to expand these facilities. To face the pandemic, number of 
hospitals with Intensive care units is to be established. Though the entire world is facing 
all these challenges, a researcher from AIIMS has developed a mini ventilator called 
AgVa which is now being manufactured in collaboration with Bharath Electronics 
limited and manufacture in-house ventilators (39). As per the latest reports, the Andhra 
Pradesh Government has already started manufacturing 2000 detection kits (based on 
RT PCR) and also on the way of making indigenous ventilators which would scale up to 
5000 units production per month (40). To meet these needs a wide variety of adjoining 
man power need to be trained, equipped with skills and employed. Figure 2 depicts 
some of the area that has gained importance in recent days. While WHO says India 
would achieve this target by 2030 (41). 
 
CONCLUSION 
Covid 19 has set a new bench marks for the entire mankind. A small virus whose 
structure and mode of replication is studied, yet the ways to stop it is still under 
investigation. During the past one month the major focus of every individual and 
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government was to understand the lacuna and fill it to face the challenges. Our 
governments have realized the need to pump funds into vaccines and not just software 
development. Indigenous goods production and manufacture has increased. We are fit to 
face any challenge has become our slogan. Increased need to work on medical related 
fields has been understood. A 1: 1000 ratio for doctor to patients, set by WHO may not 
be enough during such conditions. It is not just medical field but everyone have been 
working their own way to face post covid challenges. Mainly the health care related area 
need to be addressed. It is a challenge as nothing can change overnight. But 
determination to fund these areas would improve our countries economics. It will not 
just support that field but the depended fields will also flourish leading to increased 
employment.   
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