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Since the beginning of the COVID-19 pandemic, 
many scientists and public health officials assumed 
that infection with SARS-CoV-2 would protect from 
reinfection and that neutralising antibodies would 
correlate with protection or would be at least one of 
the protective immune mechanisms.1 Early on, these 
assumptions were supported by non-human primate 
data showing protection from reinfection, a correlation 
between neutralising antibodies protection, and 
protection afforded by passive transfer of neutralising 
antibodies.2–4 However, reports of rare reinfections, 
the notion that antibody titres might wane within 
weeks (which is incorrect), and the fact that 
human coronaviruses that cause common colds do 
cause reinfections have cast doubt on these initial 
assumptions.5–7

A study in the UK reported in The Lancet by 
Victoria Hall and colleagues,8 called the SARS-CoV-2 
Immunity and Reinfection Evaluation (SIREN) study, 
suggests that being seropositive to SARS-CoV-2 
through natural infection protects robustly from 
asymptomatic and symptomatic reinfection. The study 
analysed data from 25 661 enrolled health-care workers 
between June 18, 2020, and Jan 11, 2021, including 
8278 individuals with known previous SARS-CoV-2 
infection, of whom the vast majority were antibody 
positive at enrolment and 17 383 individuals who were 
seronegative and had not previously been infected with 
SARS-CoV-2. 21 617 (84·2%) of 25 661 participants 
were women and 4010 (15·6%) were men, with a 
median age of 45·7 years. 87·3% of the participants were 
White, 6·9% were mixed race, 2·0% were Asian, 
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group allocation, potentially introducing bias. Lastly, it 
is important not to apply the findings to neonates or 
infusion sets used to administer chemotherapy, blood 
products, or lipids.

The trial provides additional learning points. The 
results emphasise previously reported risks inherent in 
use of three-way stopcocks.12 The relatively low yield of 
removing central venous access devices and peripheral 
arterial catheters on clinical suspicion of infection 
is also highlighted; 9·8% and 0·14% of removed 
catheters, respectively, grew positive cultures. For 
central venous access devices, testing differential 
time to positivity of line and peripheral blood is an 
alternative diagnostic modality in stable patients.13

In a wider perspective, the RVSP trial should inspire 
clinicians to challenge other practices that require 
substantial resources or produce substantial waste. 
The non-inferiority design lends itself well to showing 
whether reductions in interventions are clinically safe.
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1·6% were Black, 1·3% were Chinese, 0·6% were from 
other ethnic groups, and 0·2% preferred not to specify. 
Individuals were followed up with questionnaires 
(every 2 weeks), PCR for SARS-CoV-2 (every 2 weeks), 
and serology (at enrolment and every 4 weeks). 
1704 infections occurred in the naive cohort, while 
two probable (required supportive serological data 
or supportive viral genomic data) and 153 possible 
(two positive PCR results 90 days apart or an antibody-
positive individual with new positive PCR test 4 weeks 
after the first antibody positive test) infections 
occurred in the SARS-CoV-2-experienced cohort. 
Additionally, 864 individuals in the naive group 
seroconverted over the study interval but were not 
counted towards SARS-CoV-2 infections. The authors 
report previous SARS-CoV-2 infection provided 
a 84% risk reduction for reinfection (adjusted 
incidence rate ratio [aIRR] 0·159, 95% CI 0·13–0·19) 
and 93% risk reduction for those with symptomatic 
infections (aIRR 0·074, 0·06–0·10). Importantly, a 
variant of concern known as B.1.1.7 did circulate 
during the final part of the observation period, 
causing about 50% of all infections, but did not seem 
to have an effect on reinfection rates.

The findings of the authors suggest that infection 
and the development of an antibody response 
provides protection similar to or even better than 
currently used SARS-CoV-2 vaccines. Although 
antibodies induced by SARS-CoV-2 infection are 
more variable and often lower in titre than antibody 
responses induced after vaccination, this observation 

does make sense considering current SARS-CoV-2 
vaccines induce systemic immune responses to spike 
proteins while natural infection also induces mucosal 
immune responses and immune responses against 
the many other open reading frames encoded by the 
approximately 29 900 nucleotides of SARS-CoV-2. 
The SIREN study adds to a growing number of studies, 
which demonstrate that infection does protect against 
reinfection, and probably in an antibody-dependent 
manner.9–15

The SIREN study does have several limitations. 
Different serological assay platforms were used 
to determine seropositivity and not all of them 
have the same sensitivity over time or focus on 
the spike of SARS-CoV-2, which is the prime target 
of neutralising antibody responses. Additionally, 
although protection against B.1.1.7 was shown, 
the degree to which infection with so-called garden 
variety SARS-CoV-2 provides protection against 
reinfection with antigenically dis tinct variants of 
concern such as B.1.351 and P.1 remains unclear. 
Furthermore, the authors did not link quantitative 
antibody measurements to protection. This is an 
important piece of the puzzle since the protective titre 
for SARS-CoV-2 is still unknown, although non-human 
primate studies suggest that it is likely to be low.2,3 
Establishment of antibody titres as a correlate of 
protection and defining a protective titre would be 
extremely important for public health considerations 
and for patient management. A correlate of protection 
and a protective threshold would also allow for the 
development of additional SARS-CoV-2 vaccines 
based on small immunogenicity-based phase 3 trials 
rather than large and costly field efficacy trials, which 
are becoming exceedingly difficult to perform. 
Determination of a protective titre should be a priority 
for future studies that investigate protection afforded 
by natural infection or vaccination.
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Antiplatelet treatment regimens for patients after 
percutaneous coronary intervention (PCI) have undergone 
major changes and substantial improve ments. Extensions 
or a shortening of treatment as well as the use of various 
scores have been assessed in numerous trials to maximise 
anti-ischaemic efficacy and minimise bleeding.1,2 The key 
limitation of these strategies is the inherent time delay in 
the implementation of any therapy adjustments. At the 
same time, several clinical trials have investigated tailored 
and guided antiplatelet treatment.3 Unfor tunately, the 
pioneering trials of tailored treatment did not meet their 
primary endpoints or show improvement in patients’ 
outcomes.4,5 Various explanations have been attributed 
to these disappointing results, including insufficient 
intensification of treatment in patients with low response 
to clopidogrel by limited use of potent P2Y12 inhibitors 
and preferential inclusion of low-risk patients.3 To address 
these issues, a series of recent trials included patients at 
higher risk and investigated the use of platelet function 
testing (phenotyping)6 or genetic testing (genotyping)7,8 
as a strategy by including study groups with a clear 
distinction of testing versus no testing. Notably, these 
trials did not provide unequivocal results and were partly 
limited in sample size and sometimes underpowered to 
compare specific ischaemic and bleeding endpoints.

In The Lancet, Mattia Galli and colleagues9 report 
the results of a systematic review and meta-analysis 
investigating the efficacy and safety of a guided 
antiplatelet treatment strategy by means of phenotyping 
or genotyping compared with standard and unguided 
treatment in patients undergoing PCI. Their analysis 
included 20 743 patients with chronic or acute coronary 
syndromes from 11 randomised controlled trials and 
three observational studies, with a mean follow-up of 
11 months. Compared with standard therapy, the guided 
treatment approach was associated with a reduction 
in study-defined major adverse cardiovascular events 
(risk ratio [RR] 0·78, 95% CI 0·63–0·95). The subgroup 
of patients undergoing a guided de-escalation strategy 
(four of 14 studies) showed a reduction in bleeding 
compared with standard therapy (RR 0·81, 95% CI 
0·68–0·96). Major limitations of the study include a 
lack of patient-level data and the inclusion of studies 
with cilostazol or double-dose clopidogrel treatment. 
Although overall results are encouraging and could 
provide a basis for more widespread adoption of guided 
antiplatelet treatment in everyday clinical practice, 
several hurdles need to be tackled in the future.

First, results of platelet function testing are subject 
to variability over time and across different available 

Guided P2Y₁₂ inhibitor therapy after percutaneous coronary 
intervention

Florian Krammer
florian.krammer@mssm.edu

Icahn School of Medicine at Mount Sinai, New York, NY 10029, USA

1 Krammer F, Simon V. Serology assays to manage COVID-19. Science 2020; 
368: 1060–61.

2 McMahan K, Yu J, Mercado NB, et al. Correlates of protection against 
SARS-CoV-2 in rhesus macaques. Nature 2021; 590: 630–34.

3 Yu J, Tostanoski LH, Peter L, et al. DNA vaccine protection against 
SARS-CoV-2 in rhesus macaques. Science 2020; 369: 806–11.

4 Deng W, Bao L, Liu J, et al. Primary exposure to SARS-CoV-2 protects against 
reinfection in rhesus macaques. Science 2020; 369: 818–23.

5 Tillett RL, Sevinsky JR, Hartley PD, et al. Genomic evidence for reinfection 
with SARS-CoV-2: a case study. Lancet Infect Dis 2021; 21: 52–58.

6 Long Q-X, Tang X-J, Shi Q-L, et al. Clinical and immunological assessment of 
asymptomatic SARS-CoV-2 infections. Nat Med 2020; 26: 1200–04.

7 Edridge AWD, Kaczorowska J, Hoste ACR, et al. Seasonal coronavirus 
protective immunity is short-lasting. Nat Med 2020; 26: 1691–93.

8 Hall VJ, Foulkes S, Charlett A, et al. SARS-CoV-2 infection rates of antibody-
positive compared with antibody-negative health-care workers in England: 
large, multicentre, prospective cohort study (SIREN). Lancet 2021; published 
online April 9. https://doi.org/10.1016/S0140-6736(21)00675-9.

9 Pilz S, Chakeri A, Ioannidis JP, et al. SARS-CoV-2 re-infection risk in Austria. 
Eur J Clin Invest 2021; 51: e13520.

See Articles page 1470

10 Lumley SF, O’Donnell D, Stoesser NE, et al. Antibody status and incidence 
of SARS-CoV-2 infection in health care workers. N Engl J Med 2021; 
384: 533–40.

11 Letizia AG, Ge Y, Vangeti S, et al. SARS-CoV-2 seropositivity and subsequent 
infection risk in healthy young adults: a prospective cohort study. medRxiv 
2021; published online Jan 29. https://doi.org/10.1101/2021.01.26.21250535 
(preprint).

12 Sheehan MM, Reddy AJ, Rothberg MB. Reinfection rates among patients 
who previously tested positive for COVID-19: a retrospective cohort study. 
medRxiv 2021; published online Feb 16. https://doi.org/10.1101/ 
2021.02.14.21251715 (preprint).

13 Hansen CH, Michlmayr D, Gubbels SM, Mølbak K, Ethelberg S. Assessment 
of protection against reinfection with SARS-CoV-2 among 4 million 
PCR-tested individuals in Denmark in 2020: a population-level 
observational study. Lancet 2021; 397: 1204–12.

14 Harvey RA, Rassen JA, Kabelac CA, et al. Association of SARS-CoV-2 
seropositive antibody test with risk of future infection. JAMA Intern Med 
2021; published online Feb 24. https://doi.org/10.1001/
jamainternmed.2021.0366.

15 Addetia A, Crawford KHD, Dingens A, et al. Neutralizing antibodies 
correlate with protection from SARS-CoV-2 in humans during a fishery 
vessel outbreak with high attack rate. J Clin Microbiol 2020; 58: e02107-20.


	Correlates of protection from SARS-CoV-2 infection
	References


