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Dear editor,

We wish to reiterate the idea raised by Maestroni (2020) 
in which the administration of exogenous melatonin 
may boost the potency of immune response and dura-
tion of immunity conferred by coronavirus disease 2019 
(COVID-19) vaccination. In fact, given the current cir-
cumstances where the emergence of variants of concern  
of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), especially the Delta variant (B.1.617.2), could sig-
nificantly undermine the protective ability of currently avail-
able COVID-19 vaccines (Lopez Bernal et al. 2021; Sheikh 
et al. 2021), the suggestion to administer exogenous mela-
tonin in order to boost further the immunity after COVID-19 
vaccination becomes more important than before, and should  
be investigated in clinical studies.

There was a recent study (Jordan et al. 2021) which inves-
tigated T cell immunity in patients with documented SARS-
CoV-2 infection and individuals who had been fully vac-
cinated with BNT162b2 vaccine (1 month after the second  
vaccine dose) in order to identify CD4 + /CD8 + T cell  
cytokine responses to SARS-CoV-2 and its variant pep-
tides. As expected, T cells from SARS-CoV-2-infected 
or vaccinated individuals demonstrated substantial spike-
specific CD4 + and CD8 + T cell populations. Furthermore, 
the induced T cell reactivity to spike-specific peptides in 
vaccinated individuals was equivalent to that of infected  

patients after recovery. The researchers further investigated 
whether the delta variant evades T cell immunity conferred 
by the BNT162b2 vaccine. To our amazement, there were 
nearly identical CD4 + and CD8 + T cell responses to the 
spike-specific peptides of Delta variant compared to spike-
specific peptides of ancestral SARS-CoV-2. These findings  
suggest that the BNT162b2 vaccine could confer protective 
immunity against the Delta variant, but the key to this protective  
immunity lies in the memory T cells.

In fact, humoral immunity mediated by B cells dissipates 
overtime after COVID-19 vaccination. A multicenter, prospec-
tive cohort study (Favresse et al. 2021), which was designed 
to assess the antibody response in a population of healthcare 
professionals after the recipient of two doses of the BNT162b2 
vaccine, reported significant antibody decline three months 
post-vaccination in both seronegative and seropositive indi-
viduals. Another prospective cohort study (Naaber et al. 2021) 
which investigated the antibody responses after the two-dose 
BNT162b2 vaccine in 122 volunteers observed that antibody 
levels at six months post-vaccination decreased on average 
to 7% of their peak level. Based on the findings, humoral 
immunity might not be reliable for long-term protection after 
COVID-19 vaccination, while eliciting T cell responses (cel-
lular immunity) may be the key for COVID-19 vaccines to 
provide long-term protection against the Delta variant of  
SARS-CoV-2 (Noh et al. 2021).

As mentioned by Maestroni (2020), melatonin can enhance 
the immune response to a vaccine by increasing peripherally 
circulating CD4 + T cells. Cited in the paper by Maestroni 
(2020) is an animal study (Ramos et al. 2008) which ana-
lyzed the effect of melatonin on T cell subsets in the periph-
eral blood of sheep vaccinated against D. nodosus and 
reported that administration of melatonin led to an increase 
in CD4 + T cell in vaccinated sheep. Another animal study 
(Baghban Rahimi et al. 2018) which evaluated the anti-tumor 
efficacy of the HPV-16 E7 DNA vaccine adjuvanted with 
melatonin, reported a significantly higher level of E7-specific 
CD8 + T-cell proliferation in the adjuvanted vaccine mice 
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relative to non-adjuvanted vaccine mice. Although no human 
studies thus far evaluate the outcome of exogenous melatonin 
as a vaccine adjuvant, the effect of melatonin to enhance T cell 
immunity has been well documented. For instance, a clinical 
trial (Lissoni et al. 1995) with AIDS patients reported that 
melatonin given orally at a dose of 40 mg/day induced a sig-
nificant increase in the number of CD4 + T cells.

Protective immunity to SARS-CoV-2, especially of Delta 
variant, requires a more diverse immune response than 
antibodies alone. We believe exogenous melatonin admin-
istration could be used to harness the protective effects of 
memory T cells after COVID-19 vaccination to better pro-
tect against breakthrough infection. The literature gap of no 
human studies with melatonin as a vaccine adjuvant should 
be quickly addressed by performing more clinical research, 
especially in the current context of increasing uptake of 
COVID-19 vaccines. Finally, due to its immune-equilibrating  
action, melatonin might also be able to diminish the occur-
rence of adverse effects of COVID-19 vaccines, which may 
further boost the vaccine uptake.
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