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The outbreak of novel coronavirus disease (COVID-19) 

was initially noticed in a seafood market in Wuhan city in 

Hubei Province of China in mid-December 2019 which has 

now spread to 223 countries/territories/areas worldwide.1 

World Health Organization (WHO) under International 

Health Regulations (IHR) has declared this outbreak as a 

public health emergency of international concern (PHEIC) 

on 30th January 2020 subsequently declared a pandemic 

on 11th March 2020.2 

As on 20th July 2021, a total of 19.7 million confirmed 

cases and 4.09 million deaths have been reported globally. 

Maximum number of cases is currently being reported 

from United States of America (USA), India, Brazil, 

Russia, United Kingdom (UK), France, Spain, Italy, 

Turkey, and Germany. A resurgence of cases has been 

reported from number of countries in Europe, Americas, 

Africa, and Asia Pacific. USA, India, Israel, UK, Russia, 

Germany, Italy, and Canada have already initiated 

COVID-19 immunization.3 

Globally, number of new cases reported last week (12-18 

July 2021) was over 3.4 million, a 12% increase as 

compared to the previous week. Globally, COVID-19 

weekly case incidence increased with an average of around 

490 000 cases reported each day over the past week as 

compared to 400 000 cases reported daily in the previous 

week. Following a steady decline for over two months, the 

number of weekly deaths reported was similar to the 

previous week, with almost 57 000 deaths reported.4 The 

cumulative number of cases reported globally is now over 

190 million and the number of deaths exceeds 4 million. 

At this rate, it is expected that the cumulative number of 

cases reported globally could exceed 200 million in the 

next three weeks.5,6 

A variant is referred to as a strain when it shows distinct 

physical properties. In simple words a strain is a variant 

that is built differently and so behaves differently to its 

parent virus.7  

Variants of severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) may alter transmission or disease 

characteristics, therapeutics, or impact effectiveness of 

vaccines, diagnostics, or public health and social measures. 

This paper focuses on the above-mentioned aspects of 

SARS-CoV-2 variants. 

COVID-19 variants 

Till 2019, only six corona virus variants were known to 

infect humans: HCoV-229E, HCoV-OC43, SARS-CoV 

(SARS-CoV-1), HCoV-NL63, CoV-HKU1, and MERS-

CoV. A seventh, SARS-CoV-2, emerged in the winter of 

2019 from Wuhan, China. SARS-CoV-2 is closely related 

to SARS-CoV-1, a virus that appeared from Guangdong 

province, China in late 2002.8 

All viruses, including SARS-CoV-2, the virus that causes 

COVID-19, change over time. Most changes have little to 

no impact on the virus’ properties. However, some changes 

may affect the virus’s properties, such as how easily it 

spreads, the associated disease severity, or the performance 

of vaccines, therapeutic medicines, diagnostic tools, or 

other public health and social measures.9 A variant of 

concern (VOC) is associated with- Increase in 

transmissibility or detrimental change in COVID-19 
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epidemiology, increase in virulence or change in clinical 

disease presentation or decrease in effectiveness of public 

health and social measures or available diagnostics, 

vaccines, therapeutics.10 

Systems have been established to detect “signals” of 

potential VOCs or variants of interest (VOIs) and assess 

these based on the risk posed to global public health.6 A 

variant of SARS-CoV-2 with a D614G substitution in the 

gene encoding the spike protein emerged in late January or 

early February 2020. Over a period of several months, the 

D614G mutation replaced the initial SARS-CoV-2 strain 

identified in China and by June 2020 became the dominant 

form of the virus circulating globally.11,12 Studies in human 

respiratory cells and in animal models demonstrated that 

compared to the initial virus strain, the strain with the 

D614G substitution has increased infectivity and 

transmission.13 The SARS-CoV-2 virus with the D614G 

substitution does not cause more severe illness or alter the 

effectiveness of existing laboratory diagnostics, 

therapeutics, vaccines, or public health preventive 

measures.11,12  

In August and September 2020, a SARS-CoV-2 variant 

linked to infection among farmed mink and subsequently 

transmitted to humans, was identified in North Jutland, 

Denmark.14 The variant, referred to as the “cluster 5” 

variant by Danish authorities, has a combination of 

mutations not previously observed. Preliminary studies 

conducted in Denmark, suggests that this variant may 

result in reduced virus neutralization in humans, which 

could potentially decrease the extent and duration of 

immune protection following natural infection or 

vaccination.15  

First, available information allows for the delineation of 

VOC B.1.617. B.1.617 viruses are divided in three 

lineages: B.1.617.1, B.1.617.2 and B.1.617.3. Available 

findings for lineages B.1.617.1 and B.1.617.2 were 

initially used to designate B.1.617 a global VOC on 11 

May 2021. Since then, it has become evident that greater 

public health risks are currently associated with B.1.617.2, 

while lower rates of transmission of other lineages have 

been observed. To reflect this updated information, 

B.1.617 has been delineated as follows.16,17 

B.1.617.2 remains a VOC and labelled variant delta – this 

variant showed increased transmissibility and a growing 

number of countries reporting outbreaks associated with 

this variant. Further studies to assess the impact of this 

variant remain a high priority. 

B.1.617.1 has been reclassified to a VOI and labelled 

variant kappa – while also demonstrated increased 

transmissibility (in specified locations), global prevalence 

appears to be declining. This variant will continue to be 

monitored and reassessed regularly. 

B.1.617.3 is no longer classified as either a VOI or VOC – 

relatively few reports of this variant have been submitted 

to date. 

Second, variant B.1.616, which was first detected in 

France following investigations into an unusual cluster of 

cases in a hospital, is no longer classified as a VOI. Local 

authorities have reported that the outbreak has been 

controlled, and no further detections within or outside of 

France have been reported since late-April 2021. Further 

local and regional monitoring remains prudent, given 

B.1.616 was associated with potential increased disease 

severity and reduced detections via nasopharyngeal 

samples.16,17 

As of 20th July 2021 update by WHO, the number of 

countries/areas/territories reporting VOCs has continued 

to increase, 180 countries are reporting alpha (B.1.1.7) 

variant, 130 countries, territories and areas reporting beta 

(B.1.351) variants, whereas for gamma (P.1) and delta 

(B.1.617.2) the cases have spread to 78 and 124 

countries/territories and areas respectively.4  

On 14th December 2020, UK authorities have confirmed a 

variant referred to as alpha- B1.1.7 (GR/501Y.V1).11,17 

This variant contains 23 nucleotide substitutions and is not 

phylogenetically related to the SARS-CoV-2 virus 

circulating in the UK at the time the variant was detected. 

Variant initially appeared in South East England but within 

a few weeks began to replace other virus lineages in the 

same geographic area and London.18,19  

Mutations in the spike protein, which aids the virus in its 

effort to invade human cells (N501Y mutation). These 

single mutations occur in a part of the virus RNA that 

causes a change in a particular building block leading to 

increased transmission which allows SARS-CoV-2 to bind 

more readily to the human receptor angiotensin converting 

enzyme-2 (ACE-2), the entry point for SARS-CoV-2 to a 

wide range of human cells.13,18  

This variant has been identified from routine sampling and 

genomic testing conducted across the UK. Preliminary 

epidemiologic, modelling, phylogenetic and clinical 

findings suggest that new variant has increased 

transmissibility.20 However, preliminary analyses also 

indicate that there is no change in disease severity (as 

measured by length of hospitalization and 28-day case 

fatality), or occurrence of reinfection between variant 

cases compared to other SARS-CoV-2 viruses circulating 

in the UK.14,15 Laboratory evaluation has demonstrated no 

significant impact on the performance of antigen based 

lateral flow devices. As on 30th December, VOC-

202012/01 variant has been reported in 31 other 

countries/territories/areas in five of the six WHO 

regions.15,21 

It was well noted that with change in the variants, 

symptoms amongst the patients have also changed. 

Difference between variant and original strain is within the 
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margin of error. A published article taking the source of 

U.K.’s Office for National Statistics have compared the 

change in symptoms mentioned in Table 1.22 

Table 1: Coronavirus symptom checker: variant 

versus original. 

Symptoms 
Variant 

(%) 

Original 

stain (%) 

Cough 35 28 

Fatigue/weakness 32 29 

Headache 32 30 

Muscle aches 25 21 

Sore throat 22 19 

Fever 22 20 

Loss of taste 16 19 

Loss of smell 15 19 

As on 16th November, routine sequencing by Republic of 

South African (RAS) health authorities found that this new 

SARS-CoV-2 variant has largely replaced other SARS-

CoV-2 viruses circulating in the Eastern Cape, Western 

Cape, and KwaZulu-Natal provinces of RSA. This variant 

rapidly displaced other lineages circulating in RSA, and 

preliminary studies suggest the variant is associated with a 

higher viral load, which may suggest potential for 

increased transmissibility, this, as well as other factors that 

influence transmissibility, are subject of further 

investigation.7,18,21,23,24  

On 18th December, national authorities in RSA announced 

the detection of a new variant of SARS-CoV-2 that is 

rapidly spreading in three provinces. Moreover, at this 

stage, there is no clear evidence of the new variant being 

associated with more severe disease or worse 

outcomes.7,18,21,23,24 

On January 6th, 2021, the National Institute of Infectious 

Diseases (NIID) of Japan detected a new variant isolate of 

SARS-CoV-2 from four travellers who arrived in Tokyo 

from Amazonas, Brazil, on 02 January 2021 at the airport 

screening. The new variant isolate belongs to B.1.1.248 

lineage and has 12 mutations in the spike protein, including 

N501Y and E484K. The isolate has some mutations found 

in previously reported variant isolates of concern from the 

UK and South Africa.25,26 

Vaccination and variant 

The COVID-19 vaccines those already approved or the one 

which are currently in development are expected to 

provide at least some protection against new virus variants 

because these vaccines provide a broad immune response 

involving a range of antibodies and cells. Therefore, 

changes or mutations in the virus should not make vaccines 

completely ineffective. In the event that any of these 

vaccines prove to be less effective against one or more 

variants, it will be possible to change the composition of 

the vaccines to protect against these variants.27 

While most LMICs had experience with conducting mass 

vaccination campaigns, infection prevention and control 

(IPC) at vaccination sites added some challenges to 

maintain a smooth workflow. Countries provided safe 

spaces for observation of vaccines for severe allergic 

reactions following vaccination, and trained personnel and 

provided supplies to manage such reactions. Several 

countries reported lower than expected turn-out at sessions 

due to vaccine hesitancy, resulting in a high volume of 

open vials to be wasted.10 

Public health response to variants 

The authorities in the affected countries had 

epidemiological and virological investigations to further 

assess the transmissibility, severity, risk of reinfection and 

antibody response to new variants.11 

Table 2: Comparison of SARS-COV variants strain. 
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Table 3: IPC guidance and measure available. 

Sl no. Infection prevention and control guidance and measures should reinforced 

1 
Use appropriate personal protective equipment when caring for people suffering from an acute respiratory 

illness 

2 Practice frequent handwashing, especially after direct contact with ill people or their environment 

3 
Practice cough etiquette (maintain distance, cover while coughing and sneezes with disposable tissues or 

clothing, and wash hands) 

4 Enhance standard IPC practices in hospitals 

5 Wear masks where appropriate, ensure good ventilation where possible and avoid crowded places 

https://www.who.int/publications/i/item/WHO-2019-nCoV-IPC-2020.4


Pandey AK et al. Int J Community Med Public Health. 2021 Oct;8(10):5148-5153 

                                 International Journal of Community Medicine and Public Health | October 2021 | Vol 8 | Issue 10    Page 5152 

The following activities have been initiated by the 

authority: intensified sampling to understand how widely 

these new variants are circulating; effect of the mutations 

on reinfection potential, vaccination, diagnostic testing, 

infection-severity, and transmissibility are being studied; 

researchers and government authorities are working to 

understand virus evolution working group to assess 

epidemiologic, modelling, phylogenetic and laboratory 

findings as results become available; strengthening of 

surveillance systems to evaluate potential virus variations 

through ongoing systematic clinical and epidemiologic 

surveillance; establishment of genetic sequencing capacity 

where possible; providing access to international 

sequencing services to send samples for sequencing and 

phylogenetic analysis; and risk communication and 

community engagement activities scaled up to explain the 

public health implications of SARS-CoV-2 variants to the 

public and emphasize the importance of maintaining 

ongoing preventive measures to reduce transmission 

(Table 3).2,11-13,25,26,34 

CONCLUSION  

Although the number of cases and deaths have been 

decreasing for over a month, we are witnessing a two-track 

pandemic: where many countries still face an extremely 

dangerous situation, while some of those with the highest 

vaccination rates are starting to talk about ending 

restrictions. It is essential to make this very clear that the 

pandemic is not over, and it will not be over until and 

unless transmission is controlled in every last country. 

Virus evolution is an expected phenomenon, and the more 

SARS-CoV-2 circulates, the more opportunities it has to 

evolve.  

The inequitable distribution of vaccines has allowed the 

virus to continue spreading, increasing the chances of a 

variant emerging that renders vaccines less effective and 

the biggest barrier to ending the pandemic remains sharing: 

of doses, of resources, of technology. The emergence of 

more transmissible variants means public health and social 

measures may need to be more stringent and applied for 

longer, particularly in areas where vaccination rates remain 

low. The tailored and consistent use of public health 

measures, in combination with equitable vaccination, 

remains the way out. 
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