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How Long Does Protective Immunity Against COVID-19 Last 
After Infection Or Vaccination? Two Immunologists Explain
By Prakash Nagarkatti and Mitzi Nagarkatti

As the omicron variant of SARS-
CoV-2 took hold across the globe in late 
2021, it became readily apparent that 
the pandemic had entered a new phase. 
Having experienced a previous COVID-
19 infection or being vaccinated still left 
many people wondering how vulnerable 
they were to the virus.

Some 4.9 billion people—or 63.9% of 
the world’s population—have received 
at least one dose of the COVID-19 
vaccine as of late February 2022 (New 
York Times). And more than 430 mil-
lion cases of COVID-19 have been con-
fi rmed since the start of the pandemic. 

So with the majority of the world 
population being either immunized 
against COVID-19 or having recov-
ered from infection, people have rightly 
begun to ask: How long will the immu-
nity triggered by either vaccination, an 
active infection or a combination of both 
provide immune protection?

This is a challenging question because 
the virus is relatively new and novel 
variants have continuously emerged. 
However, researchers are beginning to 
better understand how existing immu-
nity protects against reinfection and the 
prevention of severe COVID-19 that can 
lead to hospitalization and death.

As immunologists studying infl am-
matory and infectious diseases, including 

COVID-19, we are interested in under-
standing the nature of such protective 
immunity.

The Role of Antibodies and ‘Killer’ T Cells
Upon vaccination or infection with 

COVID-19, your body produces two 
types of protective immune responses. 
The fi rst type involves B cells, which 
produce antibodies. 

Antibodies are Y-shaped proteins that 
form the fi rst line of defense against an 
infection or perceived invader, such as a 
vaccine. Much like a lock and key, anti-
bodies can directly bind to a virus—or 
to the spike protein of COVID-19, in the 
case of the mRNA vaccines—and prevent 
it from gaining entry into cells. However, 
once a virus successfully enters the cells, 
antibodies are no longer effective. The 
virus begins replicating in the infected 
cells and spreading to other cells.

This is when the immune system calls 
into action another type of immune cell 
known as killer T cells, which act as the 
second line of defense. 

Unlike antibodies, killer T cells can-
not directly “see” the virus and thus can-
not prevent a virus from entering cells. 
However, the killer T cells can recognize 
a virus-infected cell and immediately 
destroy the cell before the virus gets a 
chance to replicate. In this way, killer 
T cells can help prevent a virus from 
multiplying and spreading.

Throughout the COVID-19 pandemic, 
the public has widely and mistakenly 
believed that antibodies provide the 
bulk of protective immunity, while not 
recognizing the important role of killer 
T cells (Baker). This is in part because 
antibodies are easy to detect, whereas 
killer T-cell detection is complex and 
involves advanced technology. When 
antibodies fail, it is the killer T cells that 
are responsible for preventing the more 
severe outcomes of COVID-19, such as 
hospitalization and death (Ledford).

Memory Is Key to Long-Term 
Protective Immunity

Then come the real veterans of the 
immune system, which can provide 

long-lived and strong immunity against an 
infection based on their past experience.

After performing their tasks of clear-
ing the infection or the spike protein of 
the virus, the antibody-producing B cells 
and killer T cells get converted into what 
are called memory cells (Cox). When 
these cells encounter the same pro-
tein from the virus, they recognize the 
threat immediately and mount a robust 
response that helps prevent an infection. 

This explains why multiple doses 
of COVID-19 vaccines that increase 
the number of memory B cells prevent 
reinfection—or breakthrough infections—
better when compared with a single 
dose. And a similar increase in memory 
killer T cells prevents severe disease and 
hospitalization. 

Memory cells can remain in the 
immune system for long periods—
sometimes even up to 75 years (Ham-
marlund). This explains why people 
develop lifelong protective immunity in 
certain cases, such as after measles vac-
cination or smallpox infection. 

The trick, however, is that memory 
cells are highly specifi c. If new strains 
or variants of a virus emerge, as has 
been the case numerous times during 
the COVID-19 pandemic, memory cells 
may not be as effective.

This raises the question: When 
do these different key players of the 
immune system emerge after infection, 
and how long do they last?

Duration and Longevity of Immunity 
Against COVID-19

Antibodies begin mobilizing within 
the fi rst few days following an infec-
tion with COVID-19 or after receiv-
ing the vaccine. They steadily increase 
in concentration for weeks and months 
thereafter (Ortega). So by three months 
following infection, people have a robust 
antibody response. This is why the Cen-
ters for Disease Control and Prevention 
has long held that people who have had 
a confi rmed COVID-19 infection in the 
past 90 days do not need to quarantine 

See DURATION, next page

Dr. Prakash Nagarkatti currently serves as Vice Presi-
dent for Research (VPR) and Carolina Distinguished 
Professor at the University of South Carolina (USC). 
In his role as VPR at USC, he oversees research 
enterprise of ~$280 million. He currently directs three 
federally-funded Research Centers. He has published 
~300 peer-reviewed papers in the areas of inflamma-
tion. For his outstanding contributions to science, Dr. 
Nagarkatti was elected Fellow of American Associa-
tion for the Advancement of Science (AAAS), Fellow 
of Academy of Toxicological Sciences (ATS), and a 
Fellow of the National Academy of Inventors. Dr. 
Mitzi Nagarkatti is SmartState Endowed Chair of 
Center for Cancer Drug Discovery as well as Caro-
lina Distinguished Professor and Chair of the Dept. 
of Pathology, Microbiology and Immunology at the 
School of Medicine (SOM), University of South Caro-
lina (UofSC). In 2005, Dr. Nagarkatti moved from the 
Medical College of Virginia where she was a Profes-
sor in the Dept. of Microbiology and Immunology as 
well as directed the Immune Mechanisms Program 
of the National Cancer Institute (NCI)-designated 
Massey Cancer Center. This article is published under 
a Creative Commons license from The Conversation. 



© 2022 Civic Research Institute. Photocopying or other reproduction without written permission is expressly prohibited and is a violation of copyright.

28 CORRECTIONAL HEALTH CARE REPORT Spring 2022

when they come into contact with some-
one with COVID-19.

But by about six months, antibod-
ies start declining. This is what led to 
the so-called “waning immunity” that 
researchers observed in the fall of 2021 
(Dolgin), months after many people had 
been fully vaccinated. 

However, immunity is far more com-
plex and nuanced, and antibodies only 
tell part of the story. Some B cells are 
long-lived, and they continue to produce 
antibodies against a virus. For this rea-
son, antibodies against SARS-CoV-2 

have been detected even a year after 
an infection (Xiao). Similarly, memory 
B cells can be detected for at least eight 
months, and memory killer T cells have 
been observed for close to two years fol-
lowing COVID-19 infection. 

In general, vaccines have also been 
shown to trigger an immune memory 
similar to that of natural infection. 
However, long-term studies of the com-
parison do not yet exist. Nonetheless, a 
recent study that is not yet peer-reviewed 
showed that a third dose of vaccine 
(Muecksch) increases memory B cell 
diversity, which leads to better protec-
tion even against variants like omicron.

But the mere detection of an immune 
response does not translate to full pro-
tection against COVID-19.

Based on the limited amount of time 
and research that researchers like us 
have been able to study COVID-19, it is 
diffi cult to precisely correlate the levels 
of antibodies and killer T cells with the 
degree of protection they offer. 

So while it is becoming clear that 
some form of immune response against 
the virus can be detected for more than 
a year after COVID-19 infection, their 
levels may not be enough to provide full 
protection against reinfection. 

Immunity from Vaccination Versus Infection
One recent study from the U.K. 

Health Security Agency showed that 

protection against infection from two 
doses of vaccine may last for up to six 
months (UK). Similarly, another study 
showed that the mRNA vaccines were 
highly protective at two months (Lin), 
but that their effectiveness decreased 
by seven months—in part due to the 
emergence of the delta variant. In both 
studies, the vaccines were found to be 
better at preventing hospitalization 
and death than in preventing infection 
over time.

There are contradictory reports on 
whether the protective immunity trig-
gered following an active infection is 
better than that induced by the current 

vaccines. This may have resulted from 
the emergence of different variants of 
the virus during the study. 

However, the broad consensus is that 
COVID-19 infection can give rise to 
protection comparable to that from the 
vaccines, as shown in a recent study that 
has not yet been peer-reviewed (Shenai).

Hybrid Immunity
Researchers have also found that the 

protective immunity acquired from the 
combination of a COVID-19 infection 
followed by vaccination—called hybrid 
immunity—is very potent and remains 
effective for more than a year after 
infection with COVID-19 (Hall).

Interestingly, hybrid immunity trig-
gers a very strong antibody response 
over an extended period (Zhong D).

Such studies show how important it 
is for even people who have been pre-
viously infected with COVID-19 to get 
vaccinated to ensure the most robust 
protection against COVID-19.

With the growing knowledge that 
both vaccines and active infections can 
trigger a strong and sustained killer 
T cell response that protects against hos-
pitalization and death, immunologists 
are now researching how to develop 
vaccines that can trigger a similar sus-
tained long-term antibody response to 
prevent reinfections. Hybrid immunity 
from those who are vaccinated and have 

experienced COVID-19 infection may 
offer some useful clues.
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There are contradictory reports on whether the protective 
immunity triggered following an active infection is better 

than that induced by the current vaccines.
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