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Reliance on immunity from prior infection is not secure for hospital infection control
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Abstract
There has been much discussion on the general principle of "naturally-acquired” immunity
arising from recovery from SARS CoV 2infection, and this recovery state contributing to
the prevalence of immunity to reinfection, often referred to as Herd Immunity. This has led
to the belief that hospital staff previously infected are safe and do not require vaccine. We
demonstrate here that this may be a misplaced notion because the avidity with which the
antibody from a person recovered from corona virus infection, even if of a high titre, is low.
Effete antibody of low avidity is, therefore, unlikely to impact on the incidence of infection
in the population, or indeed protect the individual. By contrast, a single immunisation of a
previously-recovered individual by vaccine significantly increases the antibody avidity.

Full Text
During preliminary studies of a competitive enzyme linked immunoassay (Comp EIA),
utilising a labelled neutralising monoclonal antibody binding to solid-phase receptor binding
domain (RBD) to detect and characterise antibody to RBD (anti-RBD), we compared the
performance of post-infection and post-immunisation serological responses in the human
host. In a Comp EIA the degree of inhibition can range from total ablation of label binding
(100% inhibition) to an absence of detectable inhibition (0% inhibition). The avidity with
which an antibody binds the target RBD will determine its inhibitory efficiency. The greater
the avidity the greater is its displayed inhibition and vice versa.

We collected sera from recovery patients, taken up to 32 weeks from illness onset and from
immunised persons, taken between 14 and 30 days after a second dose of vaccine and
compared the inhibition displayed in the Comp EIA with the level of total anti-RBD detected
in the Imperial hybrid double antigen binding assay (DABA). The level of inhibition
displayed by the antibody generated by infection and by vaccine differs markedly (Figure
1a), despite both sets of samples displaying similar levels of anti-RBD (Figure 1b). Post-
recovery antibody appears to be ineffectual in its ability to react strongly with RBD
epitopes but is “hardened” by a single dose of vaccine (Figure 1b). 

This is the first time this disparity has been shown and constitutes a salutary warning to
those who would espouse an anti-vaccine philosophy. The implications of this observation
are two-fold. Firstly, natural immunity is unlikely to impact on transmissibility of SARS CoV
2 both in the population and in health-care settings. Secondly, it highlights a need for
stringent selection of donors of convalescent plasma for therapy1,2 and the need to consider
post-recovery vaccine immunisation prior to plasma collection. 
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In essence, our data serve to underline graphically the importance of wide-spread
immunisation of the UK population with vaccines for the control of this virus, rather than
relying only on the concept of natural infection or herd immunity protection, especially in
health-care settings.
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Figures

Figure 1

Degree of inhibiting a neutralising monoclonal antibody from binding to RBD antigen in a
one-step competitive EIA. A) One hundred and ten samples from 35 patients recovering
from naturally acquired infection (black circles), and 20 samples from 20 individuals 14
days+ post second dose of vaccine (black triangles). Dotted line denotes 50% inhibition of
anti-RBD binding. **** P<0.0001 B) One hundred and forty-eight samples from 35 patients
recovering from naturally acquired infection who were subsequently vaccinated, taken pre-
vaccination (black dots), and post one (orange triangles) or two doses of vaccine (red
triangles). Anti-RBD is displayed on the X-axis in WHO binding antibody units per ml
(BAU/ml). The dotted line indicates the lower limit of the DABA anti-RBD assay (3 BAU/ml)
and the arrow denotes the saturation point of the assay (100 BAU/ml). 


