COVID-19 severity declines over time
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Abstract

The first SARS-CoV-2 pandemic has affected most countries causing hundreds of thousands of deaths. Evolution of the pandemic
may involve endemicity with or without significant secondary waves. We observed that disease severity (p=0.006) and duration
of symptoms (p<0.001) declined over time in an isolated rural community. This decline was not driven by changes in patient
age structure nor by changes in temperature or precipitations. The underlying mechanism may be relevant for COVID-19

management.

Introduction

After the first pandemic wave of coronavirus disease 19 (COVID-19) caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), there are fears for a second large wave like what happened with
the 1918 flu (Shanks et al., 2011). In low-affected countries, emergence of new COVID-19 foci is likely to
occur after relaxation of social distancing interventions (e.g. South Korea). However, in severely affected
countries or regions such as Hubei in China, northern Italy, or Spain data available to date (as of June 9,
2020) indicate a strong decline in disease incidence after the initial epidemic, followed by occasional peaks
but without recording a second large wave. Observations from a severely affected rural village in Spain
provide additional insights.

Material and methods

We recorded 53 COVID-19 cases in an isolated community (883 inhabitants in 2019) in the high disease
prevalence Ciudad Real province, Spain, from the first case detected on March 3, 2020, to the last one on
May 9, 2020. Case definition included bilateral pneumonia, often with loss of smell and taste (Wang et al.,
2020; Huang et al., 2019). Fifty-three cases were classified as moderate, severe or very severe (score 1, 2 and
3, respectively) and duration of symptoms was recorded as another proxy for severity (Ding et al., 2020).
SARS-CoV-2 was confirmed by RT-PCR in 22 patients. Cases were representative of the general population
(mean case age, 54 years-old, 30 males, 23 females; mean population age, 49 years-old). Patients without
bilateral pneumonia were excluded.

The data that support the findings of this study are available from the corresponding author upon reasonable
request.

Results and discussion

The risk of bilateral pneumonia (Fisher’s exact test; 31-530 older vs 22-322 younger, p>0.05) and the duration
of symptoms (ANOVA p>0.05) did not increase with age although, as expected, older patients presented



higher disease severity (mean 2.59+0.13) than younger ones (mean 1.58+0.11; U-test, p<0.001)(Wu et al.,
2020a; Zhang et al., 2020). However, the mean of both disease severity (U-test, p=0.006) and duration
of symptoms (ANOVA, p<0.001) declined over time. This decline was unexpected and was not driven by
changes in patient age structure (Figure 1). It was also not driven by changes in temperature or precipitations
(Wu et al., 2020b; see supplementary information file). From the initial outbreak period (weeks 10 to 12,
2020; n=36 cases) to the advanced period (weeks 13 to 19; n=17 cases) the mean severity declined by 34%
and 21% in younger and older patients, respectively. The mean duration of symptoms (21 days, range 4-67)
was 59% and 60% shorter in the advanced period in younger and older patients, respectively, as compared
to the initial period.
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Figure 1. As time goes by, severity declines. Time (days after first case) correlates negatively with the
duration of symptoms (in days) for patients younger than 60 years (circles) and older than 59 years (triangles)
during the first COVID-19 outbreak in an isolated population.

Case fatality and thus possibly also disease severity of COVID-19 patients may be linked with length of follow
up period (Rossi et al., 2020). However, in our small study population follow up is essentially continuous.
Possible explanations for the observed decline in disease severity are improved anti-inflammatory treatments
towards the end of the outbreak, changes in population susceptibility or pathogen virulence, less severe cases
showing up later in time, or an effect of lockdown on viral burden or infective doses with subsequent effects
of disease severity.

The COVID-19 pandemic presents numerous challenges to epidemiologists and health authorities. The
ongoing de-escalation process in Spain will provide information on the most likely mechanisms explaining
our observation. If the decline in severity is due to the lockdown, case severity and duration are expected to
grow during de-escalation. In this case, only effective contact tracing followed by testing and case isolation
should serve to control further outbreaks. However, if host- or pathogen-related factors are involved, this
would represent good news since it might facilitate softer disease control interventions. Nevertheless, these
observations will contribute to combating the current coronavirus pandemic, its aftermath and potential
future clustered outbreaks or comparable healthcare emergencies.
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