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Vac ci na tion of pre vi ous ly in fected per sons is now a re al ity. What’s the e� ect, or ben e �t? It turns
out when peo ple who re cov ered from Covid-19 get a jab against SARS-CoV-2, peo ple pile up a
high wall against re in fec tion — bet ter known as “hy brid im mu nity”.

To day, thanks to teams of re searchers who have done in de pen dent clin i cal work, the un der ly ing
process be hind this is now bet ter un der stood. Sci en tists have bridged the knowl edge gap on
how much vac ci na tions among pre vi ously in fected per sons a� ect their re sponse to a pos si ble
re in fec tion, with re ports pub lished in Cell and Clin i cal and Ex per i men tal Im munol ogy.
What’s hy brid im mu nity?
It hap pens when pre vi ously in fected in di vid u als are vac ci nated with just one dose, speci�  cally
when us ing an mRNA vac cine. Re searchers found that when nat u ral im mu nity to SARS-CoV-2
is com bined with vac cine-gen er ated im mu nity, a larger-than-ex pected im mune re sponse
arises. One data set that in ves ti gated this phe nom e non shows up to 100 times an ti body re -
sponse in those with “hy brid im mu nity”.
How does it work?
Clin i cal re searchers showed Covid-19 pa tients who had re cov ered and then got vac ci nated had
the high est an ti body count in their blood sam ples.
A break through study led by Prof. Alessan dro Sette and Prof. Shane Crotty pub lished in Cell de -
scribes how CD4+ T cells, CD8+ T cells and neu tral is ing an ti bod ies all con trib ute to con trol of
SARSCoV-2 in both non-hos pi talised and hos pi talised cases of Covid-19.
“Over all, the strength and breadth of the an ti body re sponses af ter vac ci na tion of pre vi ously
SARS-CoV-2 — in fected per sons was unan tic i pated,” wrote Crotty of the Cen tre for In fec tious

Covid sur vivors who get vac ci nated likely to get up to 100 times more pro tec tion
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Dis ease and Vac cine Re search at the Univer sity of Cal i for nia, San Diego.
They found that an ti bod ies do pro tect against SARS-CoV-2 re in fec tion, but only to a lim ited
ex tent. There are other mech a nism at work: more im por tantly, they found T cell re sponses
against SARS-CoV-2 in nat u ral in fec tion are quite broad. As sci en tists in ves ti gate the re la tion -
ships be tween im mune re sponses and SARS-CoV-2 in fec tion, one pic ture has emerged: CD4+ T
cells, CD8+ T cells, and neu tral is ing an ti bod ies all con trib ute to con trol of vi ral in fec tion.
Do vac ci na tions en hance im mu nity of pre vi ously-in fected in di vid ual against re in fec tion?
Yes, ac cord ing to the sev eral peer re viewed stud ies. Re search pub lished in Clin i cal and Ex per i -
men tal Im munol ogy in June 2021 fur ther bol sters this con clu sion. It ex am ined data on real-
time as sess ments of adap tive im mune re sponses (which in clude CD4+ /CD8+ T cells, “nat u ral
killer” T cells, mem ory B cells and T fol lic u lar cells) speci�  cally against Covid-19 pep tides in
in fected and nor mal in di vid u als.
Stan C. Jor dan of the Cedars-Si nai Med i cal Cen tre, Los An ge les, led a re search team that pub -
lished re sults of a study show ing in nate and adap tive im mune re sponses to SARS-CoV-2 in hu -
mans, its rel e vance to ac quired im mu nity and vac cine re sponses.
Another study came out of a co hort of UK health care work ers given the P�zer/ BioNTech vac -
cine in which half of the par tic i pants had ex pe ri enced nat u ral virus in fec tions early in the
pandemic.
On Au gust 30, 2021, Emily R. Eg bert pub lished in the jour nal JAMA another ex am ple of hy brid
im mu nity ben e �t with re spect to dura bil ity of an ti body lev els to 10 months in health care work -
ers.
Still another study posted Au gust 31, 2021 on the medRxiv bi ol ogy pre print server con �rmed
hy brid im mu nity, i.e. sin gle-dose Covid-19 vac cines in healthy in di vid u als with past Covid-19
in fec tions “seem to pro vide bet ter im mu nity than dou ble doses in Covid19-un ex posed in di vid -
u als”.
What’s the driver be hind hy brid vigour im mu nity?
Re searchers have shown what hap pens to the im mune sys tem: when a nat u ral Covid in fec tion
oc curs, the body’s own in nate and adap tive de fences kick in.
So it’s widely known that, in case of a nat u ral in fec tion, the body’s “adap tive im mune” im me -
di ately springs into ac tion. But there’s a prob lem with this: adap tive im mune re sponse takes
time to de velop.
Why is it a prob lem?
The re searchers seem to agree on one thing: early adap tive im mune re sponses are ben e � cial;
adap tive im mune re sponses are just too late. As adap tive im mune re sponse takes time to de -
velop, it leads to a fun da men tal and un de sir able re sult — many cells are al ready in fected by the
time an an ti body re sponse de vel ops.
In this case, the virus gets a huge ad van tage: un fet tered repli ca tion in the up per res pi ra tory
tract (URT) and lungs. It only gets worse: it also fails to “prime” an adap tive im mune re sponse
for a long time, re sult ing in con di tions that lead to se vere-enough lung dis ease, that leads to
hos pi tal i sa tion.
This also hap pens when a pathogen (virus, new vari ant) is par tic u larly e�  cient in evad ing im -
mune re sponse, a per son has de fec tive in nate im mu nity — or a del i cate com bi na tion of both.
One study con ducted by Moder bacher C Ry dyzn ski (pub lished Sep tem ber 16, 2020 in Cell),
shows why the el derly have less abil ity to mount a T cell re sponse quick enough to recog nise the
new virus. The rea son: el derly in di vid u als have a smaller T cell pool — which then ham pers



9/8/21, 9:36 AM IS HY BRID IM MU NITY REAL?

https://www.pressreader.com/uae/gulf-news/20210908/281496459398170/textview 3/3

neu tral is ing an ti body re sponses, be cause neu tral is ing an ti body re sponses are gen er ally T cell-
de pen dent.
That’s why they are pri ori tised in vac ci na tion sched ules. So an ti bod ies, by them selves, can not
clear an on go ing in fec tion. They also need other com po nents (helpers) of the im mune-re -
sponse mech a nism to act up: Speci�  cally, B cell and T cells. Th ese are the body’s own �ght ers
that are now seen be hind the hy brid im mu nity boost.
What’s the ev i dence of this im mune mech a nism?
One ev i dence: sin gle-dose vac ci na tion adds im mune pro tec tion for peo ple with prior Covid,
with 25-100 times higher an ti body re sponse, along with B cell and T cell re sponse, as ex plained
by the Crotty-led study.
Most clin i cal re searchers have noted the ab sence of a cor re la tion be tween neu tral is ing an ti bod -
ies and re cov ery from Covid-19. On the other hand, SARS-CoV-2-spe ci�c CD4+ T cells and
CD8+ T cells strongly cor re lated with re duced dis ease sever ity. Re searchers con clude that B
cells and T cells are the key ac tors in �ght ing pri mary SARS-CoV-2 in fec tion.
What’s the sig ni�  cance of the �nd ings
Over all, the strength and breadth of the an ti body re sponses af ter vac ci na tion of pre vi ously
SARS-CoV-2 — in fected per sons was unan tic i pated.”
The re searchers found that af ter vac ci na tion of in di vid u als pre vi ously in fected with non-B.
1.351 SARS-CoV-2, neu tral is ing an ti bod ies against B. 1.351 were about 100 times higher than af -
ter in fec tion alone and 25 times higher than af ter vac ci na tion alone — even though nei ther the
vac cine nor in fec tion in volved the B. 1.351 spike.
This is sig ni�  cant: it shows en hanced “neu tral is ing breadth”, �rst re ported by sci en tists like
Leonidas Sta matatos and then con �rmed by other re search groups. The other re search team,
based in the UK and led by Cather ine Reynolds, of the Depart ment of In fec tious Dis eases, Im pe -
rial Col lege Lon don, re ported their �nd ings in Sci ence on June 25, 2021. It showed a sig ni�  cant
an ti body boost from a pre vi ous in fec tion, fol lowed by a vac cine — speci�  cally, P�zer’s mRNA
shot.
Reynolds’ team found that an ti body and mem ory re sponses in in di vid u als vac ci nated af ter in -
fec tion were sub stan tially boosted “to the ex tent that a sin gle vac cine dose is likely to pro tect
against the more ag gres sive B.1.1.7” (Al pha vari ant, �rst re ported in the UK).
A study posted Au gust 31, 2021 on the medRxiv bi ol ogy pre print server con �rmed hy brid im mu -
nity, i.e. sin gle-dose Covid-19 vac cines in healthy in di vid u als with past Covid-19 in fec tions
“seem to pro vide bet ter im mu nity than dou ble doses in Covid-19-un ex posed in di vid u als”.
Prof. Shane Crotty | Cen tre for In fec tious Dis ease and Vac cine Re search at the Univer sity of Cal -
i for nia, San Diego


