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 Coronavirus disease 2019 (COVID-19), caused by coronavirus severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused 

extensive disruption and mortality since its recent emergence. 

Concomitantly, there has been a race to understand the virus and its 

pathophysiology. The clinical manifestations of COVID-19 are manifold 

and not restricted to the respiratory tract. Extra pulmonary 

manifestations involving the gastrointestinal tract, hepatobiliary system, 

cardiovascular and renal systems have been widely reported. However, 

the pathophysiology of many of these manifestations is controversial 

with questionable support for direct viral invasion and an abundance of 

alternative explanations such as pre-existing medical conditions and 

critical illness. Prior research on SARS-Co-V and NL63 was rapidly 

leveraged to identify angiotensin-converting enzyme 2 (ACE2) receptor 

as the key cell surface receptor forSARS-CoV-2. The distribution of 

ACE2 has been used as a starting point for estimating vulnerability of 

various tissue types to SARS-CoV-2 infection. Sophisticated organoid 

and animal models have been used to demonstrate such infectivity of 

extra pulmonary tissues in vitro, but the clinical relevance of these 

findings remains uncertain. Clinical autopsy studies are typically small 

and inevitably biased towards patients with severe COVID-19 and 

prolonged hospitalization. Technical issues such as delay between time 

of death and autopsy, use of inappropriate antibodies for paraffin-

embedded tissue sections and misinterpretation of cellular structures as 

virus particles on electron micrograph images are additional problems 

encountered in the extant literature. Given that SARS-CoV-2 is likely to 

circulate permanently in human populations, there is no doubt that 

further work is required to clarify the pathobiology of COVID-19. 
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1. Introduction 

The spread of coronavirus disease 2019 (COVID-19) across the world has led to an explosion of 

publications related to COVID-19. Over 65% of these publications were however not based on original data 

(i.e., viewpoints, editorials, perspectives or expert opinion), with original studies (14.9%), case reports 

(9.3%) and research letters (10%) comprising the remainder [1]. Sixty percent of published articles have 

been posted on preprint servers, which have the advantage of easy access, easy feedback and fast 

dissemination, [2] but this increase in publication has also been associated with increased numbers of 

articles retracted. Of the top 50 cited publications, there are two related to the clinicopathological aspects of 

this review the detection of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in different 

specimens and the lung pathophysiology of fatal COVID-19 [3], [4]. The intention of this review is to 

summarize and consolidate the clinical and pathological changes seen in COVID19; however, one should 

be mindful that most publications have dealt with hospitalized patients. This is important because this 

population as a whole has varied admission rates depending on regional, societal, seasonal and political 

factors, and thus much of what is reported in the medical literature is but the tip of the clinical COVID-19 

iceberg. Another challenge with performing a review is that most of the accessed articles in December to 

February 2021 were published in a timeframe based on data collated and obtained from the first ‘wave’ of 

the pandemic. Since the emergence of the ‘UK’, ‘South African’ or ‘Indian’ variants of SARS-CoV-2, it 

remains to be seen to what extent the putative organ dissemination and pathophysiology of the original 

strain reviewed in most of these publications will be seen in 2021. 

 

2. MATERIALS AND METHODS 

The seasonal coronaviruses that are ubiquitous in the general population are associated with upper 

respiratory tract and nasal symptoms, so it is not surprising that this anatomical site is one of the main 

portals of entry of coronavirus into the body; however, one of the features that distinguishes COVID-19 

from other seasonal coronaviruses has been the relative lack of typical nasal symptoms, such as rhinitis and 

sneezing, but in contrast to SARS and Middle East respiratory syndrome (MERS) infection, there is a high 

frequency of anosmia, implying involvement of the olfactory epithelium [5]. The viral dynamics of 

COVID-19 in the nasal mucosa will be detailed elsewhere [6] but in general the infected individual can be 

asymptomatic for up to 5 days after infection, with a high viral load and infectivity in this period. There is a 

peak at days 5–7 post onset of symptoms [7]. After day 15, the probability of culturing live virus in severe 

and critically ill or immunocompromised patients is less than 5%, but there may be prolonged shedding in 

individuals who are of older age, and, or, have medical comorbidities, immunosuppressive conditions, 

severe disease, delayed hospitalization and are managed with steroids [8]. The high viral load in the pre-

symptomatic phase is in contrast to SARS, and has presented one of the major challenges in reducing and 

mitigating transmission of viruses from individual to individual. The high frequency of anosmia indicates 

that viral replication involves the olfactory mucosa, and as this anatomical site is more posterior in the nose, 

it means that rapid antigen testing will need a more intrusive sampling than just swabbing the anterior nasal 

cavity. Viral loads are higher in nasal swabs than throat swabs [9]. However, certain nasal pathology such 

as polyps or deviated nasal septum can lead to a false-negative result, thereby creating an additional 

challenge for pathologists. The main surface receptor mediating SARS-CoV-2 cell entry is angiotensin-

converting enzyme 2 (ACE2) and the serine protease transmembrane protease, serine 2 (TMPRSS2) is 

important for priming the viral spike protein. As such, expression of ACE2 and TMPRSS2 in various 

tissues is often taken as evidence that particular organs can potentially support SARS-CoV-2 replication. In 

an unsolicited review, [10] a high expression of ACE2 and TMPRSS2 was detected in the nasal epithelial 

cells, and also appeared to be in high expression on the tongue. In the oral cavity, there is a paucity of 

definitive clinical symptoms with taste alterations, blisters, ulcers and Kawasaki disease reported [11]. A 

large number of studies have proposed the salivary glands could be potential reservoirs for SARS-CoV-2 
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based on immunohistochemical detection of ACE2 [12- 17] or the presence of sialadenitis in early stages of 

COVID-19 infection [15]. Presently, there are no data to indicate that virus replication can be detected in 

this site, and ex vivo studies of human explants did not show infection of minor salivary glands [18]. 

 

3. DISCUSSION 

The objective of the present study was to evaluate the magnitude and signi ficance of the relationship 

between the changes in blood and erythrocyte membrane in DMII to identify some of the factors that effect 

on the progression of DMII to DMII with MetS and cardiovascular complications. All of the cardiovascular 

risk factors presented in Table 1 show a signi ficant increase in DMII with MetS in comparison with DMII 

without MetS and control subjects. The results of this study shows the primarily change in Na + /K + -

ATPase activity of the erythrocyte membrane in DMII. Then, the poor disease control that is associated 

with abnormalities in plasma parameters can progress DMII to DMII with MetS and cardiovascular 

complications, the cause of death in as many as 75-80% of individuals with diabetes [3]. 

 

Pearson correlation analyses presented in Table 3 show that TGs had the most association with the 

following parameters such as positive correlations with hs-CRP, FINS, FBG, and WC, and inverse 

relationship with the Na + /K + -ATPase activity, DBP, and HDL-C in all subjects. Many clinical studies 

have shown that hypertriglyceridemia is associated with further hyperinsulinemia and thus is associated 

with weight gain and obesity [23]. Weight gain in turn increases insulin resistance and promotes 

atherogenesis through several mechanisms, including the promotion of hypertension and dyslipidemia. 

Visceral obesity is also associated with peripheral resistance to insulin actions and hyperinsulinemia, 

dyslipidemia, type 2 diabetes, hypertension, and increased risk for CVD. Results of many prospective 

studies have shown that high fasting insulin, as an independent predictor of CAD, has association with the 

risk of coronary heart disease [23- 25]. All these risk factors are presented in Group II patients in our study 

as shown in Table 1. 

 

4. CONCLUSION 

At the time of writing, just over 1 year has passed since a novel coronavirus entered the community in 

China. From there, it rapidly spread throughout the world. Even though a number of vaccines have been 

developed in a short period of time, with initiation of mass population vaccination, it is acknowledged that 

the virus will not be eradicated and most likely will become one of the circulating seasonal viruses. SARS-

CoV-2 infection will continue to cause human disease, and despite the large number of clinical cases and 

excess mortality, to date, owing to the limited number of autopsies and restricted availability of clinical 

samples, it is disappointing that the progress made in vaccinology has not been matched by progress in 

understanding many aspects of the pathobiology of this disease. Unlike the first wave of the pandemic in 

which healthcare settings were overwhelmed with untreated cases and deaths occurring in early stages of 

the disease resulting in most of the publications cited in this review, with worldwide vaccination strategies 

in effect in 2021, plus improved testing and therapeutics, there will be a reduced ability to understand the 

natural, untreated course of disease and many aspects of this disease in terms of pathophysiology will 

continue to be a mystery. 
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