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Since the start of the COVID-19 pandemic, the question 
of potential reinfection has been ever present. Although 
there has been much debate about potential reliance 
on herd immunity through natural infection, human 
coronaviruses are well adapted to subvert immunity1 
and reinfection occurs for seasonal coronaviruses (229E, 

OC43, NL63, and HKU1) that cause the common cold 
due to ephemeral immunity that is poorly protective 
between infections.2 Furthermore, detailed mapping 
of immune parameters in cohorts such as health-care 
workers emphasises the heterogeneity of immune 
responsiveness to SARS-CoV-2, from those with high 

Risk of SARS-CoV-2 reinfection after natural infection

substantial group of patients who can safely be treated 
with 3 days of antibiotics. However, of the 706 patients 
assessed for eligibility on day 3 of therapy, only 310 were 
eligible for randomisation. Of the 396 who were excluded, 
many had reasons that would restrict the use of short 
duration therapy in any health-care setting: 122 were 
not clinically stable, 80 had severe or complicated 
community-acquired pneumonia, 22 were homeless or 
had other reasons that meant they could not be followed 
up closely, and 80 had advanced renal failure. Why the 
comparator group was treated for 8 days is unclear, when 
5 days are recommended by most experts for patients 
admitted to hospital with uncomplicated community-
acquired pneumonia. No data were provided on the 
cause of community-acquired pneumonia in this cohort, 
which is of specific interest because a high prevalence 
of viral infections has been reported in patients with 
community-acquired pneumonia.9 Since many patients 
with mild illness might have had a non-bacterial cause, it is 
unlikely that antibiotics, of any duration, could affect their 
outcome. In fact, among the 50 patients in the placebo 
group and 57 in the β-lactam group who had procalcitonin 
levels measured at baseline, those in the β-lactam 
group had lower levels than those in the placebo group 
(0·20 μmol/L vs 0·55 μmol/L), implying that more patients 
in the β-lactam group might have had non-bacterial illness 
and thus no real chance to benefit from extended therapy.6 
Ideally, a study of the duration of therapy should have 
included only those with bacterial or atypical pathogen 
infection. However, monotherapy with a β-lactam, 
as used in Dinh and colleagues’ study (US guidelines 
recommend either a β-lactam plus macrolide combination 
or fluoroquinolone monotherapy), provides no coverage 
for atypical pathogens, and could have masked any 
differences related to duration of therapy.

On the basis of the data from this study, we do not feel 
that 3 days of treatment can be recommended routinely 

for patients admitted to hospital for community-
acquired pneumonia. We feel that a study using the key 
features of the current double-blind randomised design 
should be done, but with more seriously ill patients, with 
data examining cause of illness, excluding those without 
documented bacterial or atypical pathogen infection, 
and taking into account both β-lactam plus macrolide 
and fluoroquinolone based treatment regimens.
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neutralising antibody titres and broad T-cell repertoires, 
to the minority with barely detectable immunity.3 
These very low levels of immunity after infection would 
be hard to equate with protection from reinfection. 
Furthermore, among the longitudinal studies that 
have investigated waning antibody levels against 
SARS-CoV-2, responses have been found to last for 
6 months or longer; although, depending on which 
components of the antibody repertoire are assayed, a 
substantial minority serorevert to negativity.4,5

Despite the substantial advances in all aspects of 
COVID-19 analysis and data collection over the past 
year, calculation of the risk of reinfection has been 
difficult and there are two key reasons for this. The most 
obvious reason for difficulty is that most individuals 
around the world who became infected during the first 
wave of the pandemic did not access a PCR or antibody 
test and were not admitted to or treated in hospital, 
and so are not included in many COVID-19 datasets. The 
second reason is that scientific journals require specific 
evidence for formal reporting of reinfection, leading to 
probable under-reporting. For instance, peer reviewers 
and editors have required evidence from individuals 
who tested positive by PCR, then recovered and became 
negative by PCR, and then subsequently tested positive 
by a second PCR test, with distinct sequenced viral 
isolates on each occasion.6 Outside of a research cohort 
setting, such evidence gathering is rarely achievable 
and potential confounders exist to reinfection analysis. 
For example, a minority of individuals can harbour a 
reservoir of persistent SARS-CoV-2 in the gut,7 such that 
distinguishing between true reinfection as opposed 
to recurrence of the original infection is challenging. A 
study of health-care workers in Sergipe, Brazil, indicated 
a relatively high rate of reinfections correlated with 
the lowest antibody responses,8 but in most cases the 
researchers could not confirm de-novo reinfection. 
From that study, the investigators estimated risk of 
reinfection to be approximately 7%.8

In The Lancet, Christian Hansen and colleagues report 
their population study of a Danish cohort investigating 
the risk of becoming positive for SARS-CoV-2 by PCR 
for the second time, presumed to indicate reinfection.9 
The study makes use of data from Denmark’s national 
PCR-testing strategy whereby approximately 4 million 
people took 10·6 million PCR tests. Because the data 
in the system were person-identifiable, the authors 

were able to determine that 3·27% of those who 
were uninfected during the first surge had a positive 
test during the second surge, compared with 0·65% 
among those who had previously recorded a positive 
test. Thus, they determined from that, in general, past 
infection confers 80·5% protection against reinfection, 
which decreases to 47·1% in those aged 65 years and 
older. Hansen and colleagues acknowledge the many 
limitations of their analysis being restricted to only 
PCR data, including the possibility that people might 
change their behaviour after a positive PCR test. This 
confounder is addressed by noting that the findings are 
similar in a sensitivity analysis of nurses, doctors, social 
workers, and health-care assistants who were tested 
regularly due to their profession.

Set against the more formal reinfection case reports 
that are based on differential virus sequence data and 
make reinfection appear an extremely rare event, many 
will find the data reported by Hansen and colleagues 
about protection through natural infection relatively 
alarming. Only 80·5% protection from reinfection in 
general, decreasing to 47·1% in people aged 65 years 
and older are more concerning figures than offered 
by previous studies. Until now, one of the largest 
datasets has come from Qatar during a period of high 
disease burden and reported an estimated reinfection 
risk of 0·2%.10 However, a key difference between 
the studies is that the Danish study is based on a 
universally accessible national testing programme for 
both symptomatic and non-symptomatic individuals, 
whereas the Qatar data are derived from a programme 
of PCR testing in the context of symptomatic disease. 
PCR-positive cases within the Danish dataset are 
thus likely to encompass a far higher proportion of 
asymptomatic cases presumed to elicit more marginal 
levels of protective immunity.

The quality, quantity, and durability of protective 
immunity elicited by natural infection with SARS-CoV-2 
are poor relative to the much higher levels of virus-
neutralising antibodies and T cells induced by the 
vaccines currently being administered globally.11,12 
Emergence of variants of SARS-CoV-2 with variable 
escape from natural and vaccine-induced immunity 
complicates matters further. Precise correlates of 
protection against SARS-CoV-2 are not known, but 
emerging variants of concern might shift immunity 
below a protective margin, prompting the need for 
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In 2019, the Lancet Commission on malaria eradication 
contended that malaria can be eradicated within a 
generation by improving management, operations, 
and leadership, developing and deploying innovative 
tools, and spending an additional US$2 billion per year.1 

WHO released a report in 2020 reaffirming its vision 
for a malaria-free world.2 These reports described the 
numerous benefits of malaria eradication, including the 
synergistic nature of eradication, global health security, 
and the achievement of universal health coverage. 
Several countries, regions, and global organisations 
expressed their commitment to an eradication goal, and 
enthusiasm in the malaria community was high. Then 
came the COVID-19 pandemic.

Global health experts were quick to warn of the 
potential negative impacts of COVID-19 on endemic 
disease programmes. Modelling studies indicated that 
disruptions to health services and supply chains from 
the COVID-19 response could set back efforts to control 

HIV/AIDS, tuberculosis, and malaria by up to 20 years.3 
In a worst-case scenario, malaria deaths in 2020 were 
projected to more than double compared with those 
in 2019.4 This extreme outcome did not come to pass 
given the coordinated action by multiple stakeholders to 
ensure that more than 90% of planned malaria prevention 
campaigns, including mass net distributions, indoor 
residual spraying, and seasonal malaria chemoprophylaxis 
among children, were undertaken in accordance with 
COVID-19 safety protocols. Still, irregular access to 
antimalarial treatment could lead to a considerable 
increase in malaria deaths in sub-Saharan Africa—even a 
10% disruption in access could result in 19 000 additional 
deaths.5 However, COVID-19 has not universally impacted 
malaria trends. Countries that recently eliminated malaria, 
including China, El Salvador, and Malaysia, maintained 
zero transmission throughout 2020, and El Salvador was 
certified malaria-free by WHO on Feb 25, 2021.5–7 Many of 
the countries that are nearing malaria elimination stayed 

Global health security requires endemic disease eradication

updated vaccines.13 Interestingly, vaccine responses 
even after single dose are substantially enhanced in 
individuals with a history of infection with SARS-CoV-2.14 
These data are all confirmation, if it were needed, 
that for SARS-CoV-2 the hope of protective immunity 
through natural infections might not be within our 
reach, and a global vaccination programme with high 
efficacy vaccines is the enduring solution.
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