
Long-term Side Effects of COVID-19 Vaccine? What We Know.

Since COV ID-19 vaccines are new, some people have asked about their effects on those who take them. Short-term side effects (i.e., those 
that happen in the days after a vaccine has been given) are readily apparent because of clinical trial reports and personal experiences, but 
people also wonder abou t possible long-term effects of these vaccines. To answer this qu estion, scientists study the available evidence, and 
while the rules of science do not allow scientists to say that long-term effects can never happen, the evidence is strong that these vaccines 
wi l l not cause long-term harm. 

The evidence
Vaccine history
The h istory of vaccines shows that delayed effects following vaccination can occur. But when they do, these effects tend to happen within 
two months of vaccination:

• Oral  polio v accine — A bou t 1 in 2.4 million recipients of the oral polio vaccine, which is no longer used in the U.S., were paralyzed 
fol lowing vaccination when the vaccine virus reverted to “wild type” poliovirus. This happened when genetic changes to weaken the 
virus in the lab were lost during viral replication in the vaccine recipient. Paralysis occurred abou t seven to 30 days (one to fou r weeks) 
after vaccination. Because vaccine recipients “shed” the virus in their stools, on occasion, contacts of these people would be paralyzed 
when they were infected, and the genetic reversion occurred in them. This secondary event could happen up to 60 days (eight to nine 
weeks) after the first person was vaccinated (because it took time for the virus to spread to the next person).

• Yel low fever vaccine — The yellow fever vaccine is not rou tinely recommended in the U.S., but it is required for travel to certain 
cou ntries. Two delayed negative effects have been detected after receipt of this vaccine:

o N ervous system involvement — This effect causes swelling of the brain or spinal cord. It occurred most often when infants younger 
than 6 months of age received this vaccine, which is why this group is not recommended to get the vaccine. It can also happen, 
albeit less frequently, in those older than 6 months of age who receive the vaccine. When this happens, the average time between
receipt of the vaccine and symptom onset is two weeks, with the range up to three weeks.

o V iscerotropic disease — This condition is characterized by multisystem organ failure. Yellow fever infection can also cause 
mu ltisystem organ failure. This adverse event happened so infrequ ently that it was not described until the early 2000s. In this 
si tu ation, vaccine virus replicates and spreads throughout the body; onset occurs less than one week after vaccination, most often, 
occu rring abou t three days after receipt of the vaccine. 

• Influenza vacci ne — Two severe adverse events associated with influenza vaccine are also instructive:

o A  1976 swine influenza vaccine was identified as a rare cause of Gu illain-Barré Syndrome (GBS), an ascending paralysis that can 
involve the muscles of breathing; however, subsequ ent studies have not found flu vaccines to be a cause of GBS. In contrast, 
influenza infection is also a cause of GBS. GBS occurs 17 times more frequ ently after natural infection than vaccination. Almost all 
cases following vaccination occurred in the eight weeks after receipt of the vaccine.

o In 2009, du ring the H1N1 pandemic, one influenza vaccine used in Finland was found to cause narcolepsy in abou t 1 in 55,000 
vaccine recipients. Narcolepsy is a sleep disorder characterized by excessive fatigue and periods of sleep throughout the day. 
Despite various influenza vaccines used during the pandemic, only one caused this issue, which was believed to have resulted from 
the way that particular vaccine was made. The average onset of symptoms occurred within seven weeks of vaccination.

• MMR v acci ne — Abou t 1 of 30,000 recipients of measles, mumps and rubella (MMR) vaccine can experience a temporary decrease in 
platelets; a condition called thrombocytopenia. Platelets are the cells responsible for clotting of blood. Both measles and mumps 
infections can cause thrombocytopenia. This condition is most often found between one and three weeks after vaccination, but in a few 
cases, it occurred up to eight weeks after vaccination. 

• Repl ication-defective adenovirus vectored COVID vaccines — In February 2021, the Food and Drug Administration (FDA) 
l icensed a replication-defective human adenovirus type 26 vaccine made by Johnson & Johnson for the prevention of COV ID-19 
fol lowing a phase 3 study of 44,000 people that showed the vaccine was safe and effective. After about 7 million doses of the vaccine 
were administered, the vaccine was found to be a rare cause of cerebral venous sinus thrombosis (a blood clot in a vein that drains 
blood from the brain). The finding was rare (abou t 1 per million people vaccinated), but real. The mechanism by which this rare blood 
clot occu rred was based on activation of a protein made by platelets, called platelet factor-4. A similar problem was found after 
inoculation of 20 million people in the United Kingdom and Europe with a similar vaccine made by AstraZeneca that used a 
repl ication-defective simian adenovirus vector. This event occurred within three weeks of vaccination.

These experiences demonstrate two important findings. First, when these events occurred, the onset was within eight weeks of receipt of 
the vaccine. Second, in all of these cases, except narcolepsy following H1N1 vaccine, the side effect of the vaccine was something that could 
be cau sed by the infection, meaning that getting infected with the virus also carried a risk of experiencing these outcomes. In  the 
narcolepsy experience, the cause was determined to be related to the adjuvant u sed in that preparation of vaccine.

Regardless, this history humbles vaccine scientists. They know that they hold people’s lives in their hands. As stated by Dr. Maurice 
Hil leman, perhaps the most prolific vaccine scientist in h istory, “I never breathe a sigh of relief until the first few million doses are out 
there,” (Personal communication, Paul Offit, 2004). For this reason, scientists and public health officials carefully analyze and continually 
monitor the data related to every vaccine before, during and after it becomes available.

Even with this history in mind, some reasonably wonder about the COV ID-19 vaccines because they have not previously been approved for 
u se in people. But here, too, we can be confident in what we know:
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Subscribe to our newsletter
If you ’re interested in receiving  ou r free email newsletter, visit ou r website: www.vaccine.chop.edu/parents to sign up. If you have a qu estion about 
vaccines, visit the Vaccine Education Center website: www.vaccine.chop.edu. 

Send us your comments
If you  have any comments abou t this newsletter or suggestions abou t how we can make 
ou r program more helpful, please send them to contactPACK@email.chop.edu.

Long-term Side Effects of COVID-19 Vaccine? What We Know. [cont.]
mRNA vaccine

• A lthough COV ID-19 mRNA vaccines are new, this type of vaccine has been studied in people before. mRNA vaccines against HIV, rabies, 
Zika and flu have been tested in phase 1 and phase 2 trials in people. The technology has also been u sed in clinical trials as a way to treat 
some cancers. Even though these products have not been licensed for use in people, these efforts provided important information abou t 
mRNA technology and its safety.

• mRNA is made and used in protein production in all cells of ou r bodies. As such, cells have mechanisms in place to ensure that no 
protein is made in qu antities greater than needed. One way this happens is that mRNA has a “poly(A) tail.” In the cytoplasm, this tail 
ensu res mRNA decay. As the mRNA is used to make proteins in the cell, the length of the poly(A) tail decreases, u ntil it is too short for 
the mRNA to continue being used as a protein blueprint. Once this happens, the mRNA breaks down and is removed as cellular debris. 
This process limits how long mRNA remains in the cytoplasm — and, therefore, how much protein is produced. 

A s su ch, poly(A) tails ensure that the cell breaks down the vaccine mRNA in a timely manner. Likewise, this u nderstanding allows
scientists to design vaccine-delivered mRNA in a way that ensures it does not stay in the cell longer than needed to generate immunity.

Adenovirus-based vaccine

• A lthough COV ID-19 adenovirus vaccines are new, this type of vaccine has been studied in people before, and another adenovirus-based 
vaccine was approved for use in Europe in those 1 year of age and older starting in the summer of 2020. That vaccine is one of two doses 
of an Ebola vaccine, and it u ses the same type of adenovirus as the Johnson & Johnson vaccine. 

• A denovirus-based vaccines deliver DN A to the nucleus of the cell, which is used to make mRNA that serves as a blueprint for making the 
protein. DNA is more stable and lasts longer than mRNA, which is evidenced by strengthening of the immune response for one to two 
months after vaccination. However, studies of the AstraZeneca COV ID-19 vaccine have shown that i f people get a second dose six weeks 
after the first dose, they have lower immune responses than i f they get the second dose 12 weeks after the first dose. Because the second 
dose generates memory responses, it is better to administer after the primary immune response is fully developed. As such, the 
improved responses after 12 weeks instead of six weeks suggests that the vaccine is done being processed between six and 12 weeks after 
a dose is given.

• This timing agrees with studies in mice, which suggested that protein was no longer being produced three weeks after inoculation, but 
that specialized cells of the immune system, called antigen-presenting cells, containing pieces of protein from the antigen, could be 
fou nd in lymph nodes for about four to six weeks after inoculation.

Becau se of the knowledge gained with other vaccines, the FDA requ ired companies making COV ID-19 vaccines to fol low trial participants 
for a minimum of eight weeks before they could submit their data for approval. Likewise, the participants in the vaccine trials continue to be 
fol lowed even thou gh the vaccines have been approved for use.

The misinformation
While concerns about long-term effects of vaccines are legitimate, i t is important to be aware that the organized anti-vaccine industry has 
targeted this issue as a way to sow doubt and confusion about COV ID-19 vaccines. According to the Center for Cou ntering Digital Hate, 
professional anti-vaccine activists organized a meeting in the fall of 2020 to create messaging that would decrease acceptance of COV ID-19 
vaccines once available. These organized efforts aim to move people to extreme positions about vaccines — that is to say, from having 
legitimate qu estions abou t vaccines to becoming “anti-vaccine,” refusing all vaccines and believing conspiracy theories and false narratives. 
In  some cases, individuals in these groups do not believe the science, and in other cases, they are seeking to profit from this hesitancy by 
encou raging the use of other products to “protect” against COV ID-19. 

With  this in mind, we recommend carefully vetting sources of information, and the statements they are making, to ensure that you are 
getting answers from reliable sources. Find out more abou t evaluating information and recognizing false narratives u sing these tools; l inks 
can be found in the online version of this article (chop.edu/news/long-term-side-effects-covid-19-vaccine): 
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• Evaluating information: What you should know 
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Talking about Vaccines with Dr. Paul Offit:

• What are the long-term side effects of COV ID-19 vaccine?
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