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Abstract. The worldwide spread of severe acute respira‑
tory syndrome coronavirus 2 (SARS‑CoV‑2) led the World 
Health Organization to characterize the pandemic as a 
public health emergency of international concern. National 
health care systems in countries during the initial surge of 
the pandemic were unable to handle the sanitarian crisis 
that had emerged. Thus, the prevention and control of 
future global health emergencies must be a priority. The 
present scoping review aimed to retrieve articles that 
summarize the current experience on issues related to 
historical knowledge, and epidemiology, clinical features 
and overall burden of SARS‑CoV‑2 on health care services. 
In summary, a comprehensive overview of the informa‑
tion that has been learnt during this period is presented 
in the current review. Furthermore, taking into account 
the global experience, the need for planning cohesive and 
functional health services before similar pandemic events 
occur in the future is highlighted. The next public health 
issue should be prevented rather than treated. In spite of 
the vaccination benefits, a number of sporadic cases of 
SARS‑CoV‑2infections will persist. Information collected 
remains relevant for appraising how similar threats can be 
faced in the future. Overall, collaborative health care plans 
need to be rethought to increase preparedness.
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1. Introduction

The history of coronaviruses begins when human coronavi‑
ruses (HCoVs), hitherto unnamed, were first characterized in 
the mid‑1960s (1). They are large enveloped, positive‑strand 
RNA viruses of the family Coronaviridae and are classified on 
four main subgroups [229E (alpha coronavirus); NL63 (alpha 
coronavirus); OC43 (beta coronavirus); HKU1 (beta corona‑
virus) (1,2). These account for 10 to 30% of upper respiratory 
tract infections in adults (3). However, towards the end of 2002 
and in 2013, two novel zoonotic HCoVs, namely severe acute 
respiratory syndrome coronavirus (SARS‑CoV) and Middle 
East Respiratory Syndrome coronavirus (MERS‑CoV), respec‑
tively were recognized as potentially lethal pathogens (2).

The outbreak of the SARS‑CoV‑1 began in southern China 
in 2002 and was transmitted worldwide through air travel, thus 
leading to a pandemic (2). SARS‑CoV infection potentially led 
to atypical pneumonia and was clinically manifested by fever, 
malaise, lymphopenia and diarrhoea (2). MERS‑CoV was first 
isolated in June 2012 in the Arabian Peninsula, producing 
pneumonia, acute kidney injury and multi‑organ failure (2,4). 
The horseshoe bat was assumed to be the primary host of 
SARS‑COV, as well as MERS‑CoV (2) and the dromedary 
camel may attribute as an intermediate reservoir towards 
human transmission for MERS‑CoV (2,3).

In December 2019, in the city of Wuhan, China, a novel 
virus caused severe lower respiratory tract illness with 
negative outcomes in terms of morbidity and mortality. On 
February 11, 2020, the pathogen was named SARS‑CoV‑2 
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by the World Health Organization (WHO) and the associ‑
ated disease, coronavirus disease‑19 (COVID‑19). Notably, 
although the novel SARS‑CoV‑2 and MERS‑CoV share 
similar traits, including protein structuring, they have different 
genetic characteristics (5).

SARS‑CoV‑2, due to its expeditious transmission rate, 
rapidly spread worldwide, resulting in high rates of hospital‑
ization and intensive care unit admissions and was thereby 
declared by the WHO as a global health emergency  (6). 
Experience from countries during the first surge of the 
outbreak highlighted the weakness of health care services to 
combat the disease. The present study aimed to review certain 
historical information and the main topics related to COVID‑19 
conducting a search in PubMed between January 2020 and 
October 2020, in English language, by summarizing available 
evidence on its epidemiology trends, clinical features and 
overall burden on health care services. Although numerous 
issues of this rapidly evolving virus are known and some 
remain unanswered, it is aspired that the present scoping 
review will provide a comprehensive overview of what has 
been distilled as experience, providing a plausible reasoning 
for the need of multidisciplinary health service planning.

2. Epidemiological features

On December 29, 2019, four patients with acute respiratory 
syndrome of unknown origin were identified in Wuhan City, 
Hubei Province, China (7,8). A large local seafood and animal 
market in Wuhan was the only common spatial feature that 
linked these cases (7‑9). Shortly thereafter, a human‑to‑human 
transmission via close contact (6) and no history of visiting 
Wuhan was confirmed; a significant proportion of infections 
also occurred among health care professionals  (7,9). The 
direct contact link with the Wuhan seafood market receded 
as the pandemic spread further (8,10). On January 15, 2020, 
the first lethal case from Wuhan was reported  (6). As the 
pandemic evolved, it was observed that COVID‑19 presented a 
relatively low mortality, but high infectivity (11). The assumed 
case fatality ratios varied across different countries. A high 
mortality rate was observed mainly in critically ill patients (12) 
and up to 5% of COVID‑19 cases were considered critical, 
implicating immune system dysregulation, possibly driven by 
a cytokine over‑reaction (13).

Notably, the European region was more severely affected 
than the South‑East Asian and African regions, which recorded 
lower morbidity and mortality rates  (14). Additionally, 
BaHammam et al indicated a wide variability as regards the 
Eastern Mediterranean region, which may be attributed to 
differentiation in genetics, environment or resources (15).

Adult patients of all ages were infected, with fewer cases 
reported among children and infants (7,16). The median patient 
age initially was 59 years, ranging from 51 to 89 years (7). 
Concerning the early‑age infection distribution rate, this was 
depicted as follows: Those aged ≤39 years, 10%; 40‑49 years, 
22%; 50‑59 years, 30%; 60‑69 years, 22%; and those aged 
≥70 years, 15% (17).

Asymptomatically infected patients are considered to 
contribute to the spread of the disease (18). Epidemiological 
data suggested that the male sex was more susceptible to 
COVID‑19 (approximately 6 out of 10 cases are males) (7). 

Those of non‑Caucasian ethnicity, with obesity, epilepsy (19), 
individuals with chronic pulmonary disease (20), minorities, 
Hispanics and African Americans (21) were also more vulner‑
able to infection. Moreover, individuals of African origin, 
Asian and minority ethnic populations were more likely to be 
admitted to hospital and to succumb to the COVID‑19 infection 
at a younger age (22). Initial observations supported a lower 
standardised incidence among individuals with HIV (23), an 
element that still remains debatable, while there is a hypoth‑
esis that beta‑thalassemia patients seem to have a level of 
immunity protection  (24). Immuno‑compromised patients 
with hepatic and renal insufficiency, and co‑morbidities have 
also been considered to be at a high risk of infection (25), thus 
warranting closer monitoring.

The robust infectivity and pathogenicity that COVID‑19 
presents maybe related to the affinity between SARS‑CoV‑2 
S protein and the pertinent target cell angiotensin‑converting 
enzyme 2 (ACE‑2), which seems to be 10‑20‑fold stronger than 
that of SARS (26). When de‑codifying this information, one 
can expect that a disproportionate care demand from a number 
of susceptible patients and at a ‘condensed’ time period can 
justify peaks of ‘pressure’ on health care systems overtime. 
Nevertheless, differences in infectivity, susceptibility, immune 
response and severity have been reported, and attributed to 
viral mutations  (27), host‑genetic variants  (28) (40  genes 
identified for susceptibility and severity) (29), and 76 distinct 
genomic clusters (30).

3. Viral transmission patterns

The incubation period for COVID‑19 ranges from  1 to 
14 days (31), with a median of 5.2 days (7,32). A study on181 
confirmed cases of COVID‑19 outside Wuhan, China reported 
that more than 9 out of 10 infected individuals presented 
symptoms within 11.5  days of infection  (33). However, a 
previous case report suggested a longer incubation period that 
may extend up to 24 days (31).

Various main transmission routes have been reported for 
COVID‑19 (8). These include transmission through inhala‑
tion or ingestion of large trans‑respiratory droplets (airborne 
transmission) produced when an infected individual, coughs 
or sneezes; through inhalation of a large dose of infected 
aerosols into the lungs in an enclosed environment; through 
contact with an infected surface or object and subsequently 
touching the eyes, nose and mouth (8,32). The low detection 
of the virus by reverse transcription polymerase chain reaction 
(RT‑PCR) from conjunctival fluids has been reported in the 
literature (34). Notwithstanding, viral transmission through 
ocular fluids (tears and secretions) remains debatable (35). 
The virus has also been isolated from stool, suggesting that 
the digestive system may be another potential transmission 
route (8). Furthermore, transmission through urine is possible, 
thus indicating that caution should be taken when treating 
patients (36).

The emerging need to understand the environmental 
and social dynamics influencing the transmission of the 
disease is evident. In this context, setting‑specific transmis‑
sion patterns have been estimated in order to investigate the 
likelihood of infection within a closed group. The SARs 
(Secondary Attack Rates, SARs) scoring in healthcare settings 
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is approximately  0.6%, while households and residential 
settings entail high SARs (37,38). Thus, prevention is crucial, 
and it is the most fundamental aspect of the inhibition of viral 
entry (39).

4. Symptoms and disease presentation

Fever is the first symptom in the majority of cases accompanied 
by a dry cough (40), myalgias and anorexia (6,9). Dyspnoea 
and fatigue are also common (41,42). As summarized in a 
recent systematic review, ocular manifestations maybe the first 
presenting symptom of infection (34). Other clinical features 
listed are headaches, bilateral cracking sounds (43), diarrhoea, 
sputum production, haemoptysis  (9) and sore throat  (44). 
Gastrointestinal symptoms have also been reported, which may 
precede respiratory symptoms or be the only clinical manifes‑
tation (45). In addition, cutaneous manifestations have been 
linked to COVID‑19 infection (46). Body aches, back/neck 
pain, urination issues, dehydration, allergy‑like symptoms and 
eye‑related issues have been extracted through social media 
applications, using machine learning tools and recognized 
as potential manifestations of COVID‑19 infection  (47). 
Olfactory and taste sense dysfunction (anosmia, dysgeusia) are 
also prevalent in patients with COVID‑19 (48); a loss of smell 
has also been identified as a COVID‑specific symptom (49), 
mostly in Caucasian populations (27), being valuable signs for 
pre‑test screening (50). The role of interleukin‑6 role has been 
related to the pathogenesis of chemosensitive impairment (51).

In a study among 72,314 COVID‑19 cases reported to 
the Chinese Centre for Disease Control and Prevention, 
a mild clinical course was reported in 81% (absent or mild 
pneumonia), severe in 14% (hypoxia, dyspnoea, >50% lung 
involvement within 24‑48 h), critical in 5% (respiratory failure, 
multi‑organ dysfunction) and lethal in 2.3% of patients (52). 
The principal manifestations of COVID‑19‑induced pneu‑
monia are related to restrictive ventilation disorder and small 
airway obstruction (53). Acute respiratory failure can likely 
occur (54) and its manifestation is extremely rapid in critically 
ill patients (55), affecting the prothrombotic state associated 
with elevated morbidity and mortality (56). Asymptomatic 
infections have been reported as common (52). However, the 
majority of infected individuals will not remain asymptomatic 
during the whole infection phase (18). Additionally, symptom‑
atic COVID‑19 disease has been shown to be more prevalent 
in males, and a potential interaction with smoking and alcohol 
consumption has been reported (57). A potential neuro‑inva‑
sive role of COVID‑19 has also been documented (58). Various 
pathophysiological mechanisms have been proposed for this 
association, including direct trans‑neural penetration through 
the olfactory bulb, blood circulation pathways and neuronal 
pathways. Therefore, intra‑cerebral infection symptoms such 
as headache, epilepsy, vomiting and disturbed conscious‑
ness may manifest in patients with COVID‑19 infection at 
onset (59).

5. Diagnosis

A combination of disease history, clinical manifestations, 
laboratory examinations and computed tomography  (CT) 
imaging is necessary to articulate an accurate diagnosis, 

contemplating the possible early accuracy weakness of 
RT‑PCR (32). Nonetheless, a more reliable, final diagnosis 
should be based on a conjunctive examination of RT‑PCR 
testing and CT screening  (60). Laboratory abnormalities 
may include lymphopenia (44), the elevation of lactate dehy‑
drogenase levels, a prolonged prothrombin time (31) and the 
elevation of aspartate aminotransferase levels (44).

Radiography and thoracic CT are abnormal in a number 
of patients. The majority of scanned patients present bilateral 
pulmonary involvement, with ground‑glass infiltrates and 
patchy shadows  (6). Other major CT findings include the 
involvement of the left lower lobe, sub‑pleural distribution 
of lesions (61), vascular enlargement and interlobular septal 
thickening (62). It is proposed that a concurrent observation 
of ground glass opacity and other manifestations of viral 
pneumonia in a CT scan can competently detect COVID‑19 
infection (60). However, according to Salameh et al, a chest 
CT scan is sensitive, although not specific for the diagnosis of 
COVID‑19, being unable to differentiate from other respira‑
tory diseases (63). Mondoni et al indicated that bronchoscopy 
represents a further option, useful and safe technique to 
opt for when nasopharyngeal swabs are negative, as risk of 
transmission to healthcare workers is low, with strict safety 
procedures (64). Another option that can be used to assess 
COVID‑19 pneumonia severity (65) is lung ultrasound, which 
is radiation‑free, flexible, cost‑effective and limits hospital 
transmission risks (bed‑side performance) (66). An increased 
likelihood of COVID‑19 infection has been associated with 
anosmia, bilateral B lines on lung ultrasonography (67) and 
incidences of shortness of breath (68).

As previously mentioned, acute respiratory distress 
syndrome (ARDS)is the most cited common complication of 
COVID‑19 infection, as reviewed by Xie et al (54). Patients 
infected with COVID‑19 also have a higher risk of arrhythmias, 
which constitute the second most common complication (69). 
Furthermore, severe COVID‑19 infection has been linked to 
increased blood glucose levels (70). Another life‑threatening 
condition concomitant to COVID‑19, mostly severe infection, 
is the development of acute ischemic stroke (71), presumably 
triggered by hypercoagulability. Likewise, an exaggerated risk 
of venous thromboembolism (72), venous and arterial (73), 
pulmonary (74) and thromboembolic complications (75) is 
prevalent in COVID‑19 patients. Acute kidney impairment is 
another major reported complication affecting the function of 
the kidneys post‑infection (76), while liver injury and impaired 
function are also not uncommon  (77). Several disorders 
affecting the central nervous system have been registered in 
the literature, including meningoencephalitis, encephalopathy, 
seizures and neuropsychiatric complications  (78), as well 
as peripheral complications, including Guillain‑Barré and 
Miller‑Fischer syndrome (58), insinuating a pathogenic link to 
COVID‑19 infection (79).

6. Discussion

Synthesizing the lived experience, COVID‑19 is a highly 
infectious disease that triggers diagnostic capacity, preventive 
and supportive care, health personnel and system resources, 
society and economy, globally and persistently. The COVID‑19 
outbreak continues at an exaggerated rhythm, recording high 
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infection rates across the planet  (14,52). In the European 
region, a number of countries faced a significant burden due 
to the incapacity of the health care services to sustain the 
massive influx of infected patients to hospital and emergency 
departments (80‑82). Taking into account the multi‑setting 
care disease complexity, difficulties in curbing the burden of 
complications were attributed to the traditional fragmentation 
and decentralization of health care services, weak national 
coordination, limited ability to implement timely interven‑
tions and difficulties encountered with medical equipment 
shortage (80).

Although some safe and effective vaccines have been 
developed, ‘collective’ immunity demands time and effort; 
a targeted antiviral treatment remains to be developed. 
Therefore, public health policymakers have suggested the 
prolonged implementation of traditional measures capable of 
interrupting person to person transmission. Such measures 
include isolation (separation of ill individuals), quarantine 
(restriction of persons who are presumed to have been exposed 
to the virus but are not yet ill) and community containment 
(cancellation of public gatherings, school closures; working 
from home) (52,83).

Secondary care at hotspots of outbreak have often failed 
to remain operational. Healthcare personnel faced extremely 
heavy workloads. In an Italian hospital, within 24 h following 
the ICU admission of patient 1, another 36 cases were iden‑
tified, without obvious links, and a clustering effect was 
hypothesized (84). Initially, the care and transport of patients 
facilitated COVID‑19 transmission to health care workers, 
rendering many of them vectors, which also contributed to the 
spread of the disease (85).

The development of a resilient, yet properly articulated 
health care system (86) appears of critical importance in order 
to handle similar future public health and health care disas‑
ters (52). COVID‑19 is a multifactorial phenomenon, whose 
determinants include social, political and economic compo‑
nents (87). The long‑term effects of COVID‑19 have not been 
emanated yet. Significant cognitive post‑infection deficits have 
been observed (88) and mental health aspects are possibly under‑
mined (89,90). Thus, a multidisciplinary response to control 
this durable crisis is of utmost importance. Routine everyday 
health care services have to be further supported during periods 
of public health emergency and patients should be encouraged 
to visit emergency departments for severe symptoms  (91), 
particularly when telehealth care faces practical limitations. 
Furthermore, public health authorities have to harmonically 
collaborate with academic experts, health care workers in 
primary, secondary and tertiary care, in order to interlink hori‑
zontal and vertical actions in a multifaceted manner.

A community‑focused care is necessary in order to 
diminish hospital care provision load and guarantee a more 
sustainable health care system longitudinally. Citizen compli‑
ance and personal responsibility are important components of 
this ‘puzzle’. Close monitoring at the home of suspected cases, 
and telemedicine techniques for infected individuals (92) that 
require isolation and extensive social tracing may decrease the 
risk of health care‑associated transmission. Notwithstanding, 
obstacles to their application comprise mistrust issues, and 
stigmatization concerns (93), without excluding proper public 
health education.

The implementation of a global people‑centred primary 
health care system, prepared to sustain potential pressure (86), 
although challenging, emerges as an important health policy 
priority (94). A long‑term plan remains necessary for inte‑
grated, multidisciplinary, team‑based and people‑centred 
care (94). In summary, it appears that active communication 
and interconnection between primary, secondary and tertiary 
care to triage and handle cases with different severity through 
multidisciplinary care teams. Health planning should take 
individual and community health needs into account and 
utilize all available resources. Social and mental health issues 
deserve attention and viable routes of intervention. Preventive 
care should endorse modern educational content for health 
professionals and communities. Undergraduate and postgrad‑
uate curricula should be further focused on altruistic spirit and 
behavior in the context of care teams, which act in terms of 
good practice and trust.

Multi‑discipline and multi‑sector collaboration across 
countries and systems represent a complex ‘equation’ and 
parameters that deal with social and economic discomfort, 
human insecurity and ethics demand attention and global part‑
nership. Best usage of our every resource has been revealed 
as essential to run this ‘marathon’. Clinicians and researchers 
should work together by translating fragmented bio‑clinical 
information to health care deliverables to re‑feed clinical 
practice and hope. Professionals and teams should take into 
consideration that, in this case, any success story can save 
patients' lives and health systems by keeping services func‑
tional over time. In the meantime, health care professionals 
should offer the best of their good practice at different stages 
of care and solidarity at every moment.

7. Conclusions

Various measures have been recommended in a long‑term 
perspective, such as an appropriate human resource plan able 
to enhance team integration with primary care professionals 
in mutual collaboration with specialists (94), the implementa‑
tion of an operational e‑communication (95) and coordination, 
by controlling peaks of care demand to avoid burdening of 
structures, a saturation of services and burning out of human 
resources. COVID‑19 horizontally challenges economies, soci‑
eties, academia and health systems and vertically triggers health 
system resistance. Collaborative care health planning is needed 
to be re‑thought to neutralize any asymmetric global threat 
currently and in the future. In spite of the expected success of 
vaccination, a number of sporadic cases of COVID‑19 infection 
will persist, being an affliction affecting humanity. Information 
collected remains relevant for appraising how we can deal with 
similar threats and be more prepared. The next public health's 
spread should be prevented rather than treated. We should be 
prepared and alert to fertilize the ground for a new spirit of 
collaboration to harvest global success.
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