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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a novel entry in the betacoronaviridae group of

coronaviruses. This is the second member of this group, and the third of the family overall to emerge in the last 20 years,

which has caused significant health concerns due to the clinical severity and spread of the disease it causes—coronavirus

disease identified in 2019 (COVID-19). While initially emerging as a respiratory disease, and while most cases experience

symptoms predominantly from this system, SARS-CoV-2 has emerged as a multisystem pathogen. From a

pathomorphological point of view, the severity of changes in the respiratory system can be summed up as diffuse alveolar

damage—desquamation of the alveolar epithelium with exudative and proliferative changes—pulmonary hyaline

membranes, Clara cell hyperplasia, squamous cell metaplasia, and fibrosis. The second most prominent way the disease

affects the lung is through endotheliitis—damage to the endothelial cells of the pulmonary vasculature, predominantly

affecting the medium and large caliber blood vessels that cause the well-established clinical phenomenon of

thrombosis/thromboembolism of the pulmonary vasculature. As the spread of the disease continues with the emergence

of new variants and the number of cases continues to grow, including a large percentage of recurrent cases, it is essential

to remember that the viral effects are not only acute but, due to the proliferative phenomena, can produce chronic

sequelae. Therefore, in the background of dwindling publication interest, it is critical to focus on the histopathological

aspects of the pulmonary disease, with the goal of better understanding the effects of the virus on the organism and

identifying probable future complications after infection.
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The novel representative of coronaviruses (SARS-CoV-2) and the clinical disease it causes (COVID-19), which emerged

at the end of 2019, have led to healthcare and social consequences not seen in the last 100 years . The rapid

spread of the infection, the severe organ damage to multiple systems, and the lack of effective prevention forced the

World Health Organization (WHO) to officially declare a pandemic of the disease . Given the new nature of the

infectious agent and the many unknowns surrounding it, the WHO implemented protocols developed during the most

closely related infectious agents—MERS and SARS-CoV, namely, social distance, personal protective equipment,

quarantine of healthy disease carriers and contacts of the sick, and strict monitoring of the epidemiological process 

. The severe health challenges including the unknowns surrounding the course of the disease and the epidemiological

process, the large number of healthy infection spreaders, the severe clinical course with high and sometimes sudden

mortality in some patients, the lack of healthcare personnel, and effective prevention and misinformation (at the beginning

of the pandemic due to lack of scientifically proven facts, and, in the later stages, for non-medical reasons) led to the

mobilization of medical science in the study of SARS-CoV-2 not only towards the origin of the virus and the study of its

clinical consequences and morphology, but also to the rapid development of effective vaccine prophylaxis, largely possible

based on the experience gained in the previous two severe coronavirus diseases .

With the abatement of the pandemic in 2022 and given the mutational variants of the disease leading to a significantly

milder clinical course and a decrease in overall mortality, as well as due to the availability of widespread effective vaccine

prevention, not only the public but also the publication interest in the subject has gradually subsided . The

question remains open not only about the origin of the virus and, to a large extent, the characteristics regarding organ

involvement, but above all about the chronic consequences of the illness, which the medical community has yet to face

.

Historically, this is not the first time that medicine has encountered a similar situation; numerous pandemics, not only of

viral origin but also of bacterial origin, have led to the permanent disability of those who have suffered, and subsequently

to the development of new and, at first glance, unexpected long-term consequences . A relatively recent example is the

HIV-AIDS infection, which, in addition to immune deficiency, has been proven to lead to many severe consequences,

including neoplasia and dementia . In the history of medicine, there are many more such examples, such as
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von Economo’s disease (lethargic encephalitis), often confused as a consequence of the Spanish flu; although, the

epidemic process began several years before it and led to postencephalitic parkinsonism .

It is for these reasons that it is necessary to retain the interest of medical science in the matter of the detailed study of the

acute and chronic effects of the virus that are yet to be encountered and that can be used in combating future pandemic

variants of coronavirus infections .

Autopsies of patients with COVID-19 have revealed a myriad of gross and especially histological changes in multiple

internal organs, namely, the lungs, where the changes lead to the dominating clinical symptom of hypoxia, but also the

liver, heart, and other organs . It is important, however, that autopsies reveal only the most severe effects of

the disease in patients who had either a severe protracted clinical course or those who expired suddenly. It is highly likely

that in cases with a moderate clinical course, either a significantly less diffuse and developed set of complications is

present or it did not manifest at all.

Furthermore, it is likely that in patients with mild clinical disease, a whole new spectrum of changes can be present, with

all of these further developing and evolving into chronic changes in the spectrum of post-COVID syndrome. Post-COVID

syndrome, or long COVID or persistent COVID, are a direct result of the persistent damage caused by the viral infection.

While mainly focusing on the diverse pulmonary pathology, which leads to chronic complications, this spectrum also

includes sequelae from other systems and organs, such as the kidneys, cardiovascular, gastrointestinal, and especially

the central nervous system .

Safety Precautions during Autopsy—Determining the Hazard Group

As the causative agent of the disease has been identified by the WHO as a pandemic entity, special precautions must be

taken during the autopsy of suspected, probable, and identified cases . Furthermore, as a general precautionary rule in

the presence of diffusely spreading infectious pandemic entities, safety precautions should be taken in all cases, even if

the autopsy case is not suspected or even has been ruled out to be a carrier of the disease.

For autopsy practice, especially for infectious disease entries, cases are separated into hazard groups (HG) based on the

ability of the pathogens to infect new hosts, the severity of the disease it causes, and the presence of effective prevention,

treatment, or the lack thereof . HG1 refers to pathogens that are unlikely to cause human disease, cause minimal

illness, or there is effective prevention and treatment; HG2 refers to pathogens that can lead to infection in the personnel

but are unlikely to spread to the general population, and there is effective prevention and treatment; HG3 refers to

pathogens that cause severe disease to the personnel and can spread to the community, but there is effective prevention

and treatment; and HG4 refers to pathogens that cause severe diseases, can spread in the general population, and there

is no effective prevention and treatment. It is essential to know that in many regions, based on their legislation, HG4

autopsies are counter-indicated, while in others, HG4 is mandated as it is viewed as a threat to national and regional

security .

During the initial phases of the pandemic, there was a broad discussion regarding which HG COVID-19 should be placed

in, with initial decisions putting it in HG4, and, hence, the number of autopsy cases was very low . As data started

to accumulate and there was a relatively low incidence of periautopsy infection, it was gradually moved down to HG3 and,

in some areas after the introduction of vaccinations, even to HG2. Based, however, on the significant mutation frequency

of the virus and the evasion of acquired immunity by the new variants, in the future, it would be sound to keep SARS-CoV-

2 in HG3 to prevent the spreading of potentially deadly variants of the virus to healthcare personnel and the population in

general .
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