What have been the major contributions of
pathology to managing COVID-197

By Rebecca Sarsam

Since initial reports of a cluster of cases of ‘pneumonia of unknown origin’ in Wuhan City, China in
December 2019, massive advances have been made in only 18 months- from the identification and
genome sequencing of the causative viral pathogen SARS-CoV-2 in January 2020, to the development of
effective testing for the virus using PCR tests (January 2020)3, tests for neutralising antibodies (approved
May 2020)* and lateral flow tests (confirmed to be sufficiently accurate in November 2020)°. In addition,
knowledge of the clinical picture of COVID-19 has evolved since its discovery, from fever, dyspnea and
invasive lesions of both lungs on chest radiographs? to a more systemic condition affecting multiple organ
systems such as the heart, kidneys and gastrointestinal tract®. Treatments reducing mortality have been
trialed and integrated into clinical practice, such as dexamethasone for hospitalised patients’. New
variants of SARS-CoV-2 have been identified and tracked®. And finally and most importantly, a number of
effective vaccines against COVID-19 have been created®*!,

At each stage, the contributions of pathologists such as virologists, histopathologists and immunologists
to combating the COVID-19 pandemic have been vital.

Initially, SARS-CoV-2 was isolated by a team of Chinese virologists led by Zhang Yongzhen, from swab
samples from the initial outbreak of pneumonia of unknown origin in Wuhan, and the genome of the
novel virus was published on virological.org?. From the discovery of the similarity of the novel coronavirus
to SARS, Zhang was also able to suggest that the virus was spread by respiratory transmission and was
likely to be more dangerous than influenza/H5N1 Avian flu and that it was therefore vital to enact public
health measures to protect against the new disease?.

Having access to the genome sequence of SARS-CoV-2 allowed diagnostic PCR tests for COVID-19 to be
developed rapidly- from the publication of the genome on January 11", Malaysian virologists were able
to create and optimise a real-time PCR test for COVID-19 by January 21, with a similar protocol published
by the World Health Organisation days later, allowing testing for patients with suspected COVID and
isolation and contact tracing of early cases*!3. Though COVID tests were scarce during the initial stages of
the pandemic and contract tracing systems became overwhelmed, the development of effective PCR
testing for COVID-19 by pathologists placed the nation in a far stronger position to respond to the
pandemic in later months. The discovery by virologists that SARS-CoV-2 RNA is shed not only in respiratory
secretions, but also in the faeces of infected individuals'* allowed wastewater testing to be in place to
provide an ‘early warning system’ to detect localised COVID outbreaks?’.

Pathology labs carrying out PCR tests were able to acquire massive numbers of genome sequences from
SARS-CoV-2 infections, which were used to monitor the development of mutations and analyse whether
new variants were more contagious or deadly!®. The discovery of the highly contagious B117 variant in
Kent in late 2020 enabled public health measures to be put in place before case numbers were extremely



high to slow the spread of the virus and prevent hospital systems from becoming overwhelmed'’. The
ability to track variants has also been vital to efforts to prevent the spread of variants from abroad, by
allowing detection of variants before they become widespread in the country and may still be contained
by contact tracing and isolation measures?.

During the pandemic, the work of histopathologists has also been incredibly important in understanding
the pathogenesis of COVID-19, aiding advances in treatment. For example, post-mortem studies of
patients who died from COVID-19 were used to show that immunopathology plays a large role in severe
COVID-19, while virally-infected cells were only sporadically present late in the disease course®®. These
findings, in addition to preliminary data from the RECOVERY trial’, added evidence in favour of the use of
immunomodulatory therapies such as low-dose dexamethasone in treatment of severe COVID-19 which
many guidelines considered either contraindicated or not recommended early in the pandemic due to the
risk of delayed viral clearance®. Dexamethasone was shown in the RECOVERY trial to reduce mortality by
one third in ventilated COVID-19 patients, and its use to treat COVID-19 has been estimated to have saved
one million lives globally®.

The journey from discovery of a new virus to development of numerous effective vaccines in less than a
year has been a historical first, made possible by the essential contributions of immunologists to the
vaccine effort. Vaccinology research at Oxford’s Jenner Institute developing a vaccine against MERS (also
a coronavirus) had shown that use of a viral vector platform using chimpanzee adenoviruses was effective
in inducing a strong immune response. By repurposing this technology for COVID-19 vaccine
development, scientists were able to cut down on the time required to prepare for clinical trials, allowing
the vaccine to reach approval faster?. Messenger RNA vaccines had also been in progress before the
pandemic began, against influenza (BioNTech)?? and various forms of cancer (Moderna'?. Scientists at
these companies started vaccine development in January 2020 using the genome sequence published by
Zhang’s team, leading to clinical trials beginning in April 2020%*?>, The creation of antibody tests for the
SARS-CoV-2 spike protein allowed immunogenicity of the new vaccines to be researched?®. Development
of the vaccine candidates so early after the novel virus was discovered allowed manufacturing to start
early during the pandemic, increasing the supply of doses available in late 2020 and early 2021.

In conclusion, a historically unparalleled response to the novel disease has been achieved over the last
year and a half. As cases and deaths dwindle in many countries including the United Kingdom, it has clear
that the contributions of pathology to this process have been critical. From discovering the causative virus,
to developing and interpreting testing, to researching the pathogenesis of the disease in order to suggest
treatment, and most recently to the development of multiple highly effective vaccines: without pathology,
the chasm between this viral pandemic and recovery could not be bridged.
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