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The novel coronavirus pandemic poses a major global threat to public health. Our knowledge concerning every aspect of COVID-19 
is evolving rapidly, given the increasing data from all over the world. In this narrative review, the Turkish Thoracic Society Early Career 
Taskforce members aimed to provide a summary on recent literature regarding epidemiology, clinical findings, diagnosis, treatment, 
prevention, and control of COVID-19. Studies revealed that the genetic sequence of the novel coronavirus showed significant identity 
to SARS-CoV and MERS-CoV. Angiotensin-converting enzyme 2 receptor is an important target of the SARS-CoV-2 while entering an 
organism. Smokers were more likely to develop the disease and have a higher risk for ICU admission. The mean incubation period 
was 6.4 days, whereas asymptomatic transmission was reported up to 25 days after infection. Fever and cough were the most common 
symptoms, and cardiovascular diseases and hypertension were reported to be the most common comorbidities among patients. Clinical 
manifestations range from asymptomatic and mild disease to severe acute respiratory distress syndrome. Several patients showed typical 
symptoms and radiological changes with negative RT-PCR but positive IgG and IgM antibodies. Although radiological findings may vary, 
bilateral, peripherally distributed, ground-glass opacities were typical of COVID-19. Poor prognosis was associated with older age, higher 
Sequential Organ Failure Assessment score, and high D-dimer level. Chloroquine was found to be effective in reducing viral replication 
in vitro. Likewise, protease inhibitors, including lopinavir/ritonavir, favipiravir, and nucleoside analogue remdesivir were proposed to be 
the potential drug candidates in COVID-19 management. Despite these efforts, we still have much to learn regarding the transmission, 
treatment, and prevention of COVID-19. 
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INTRODUCTION

In December 2019, Wuhan in the Hubei province of China 
became the epicenter of a pneumonia outbreak with an 
unknown cause and garnered global attention. On January 7, 
2020, Chinese scientists reported a novel coronavirus as the 
cause of pneumonia in patients in Wuhan, which was named 
as severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) later on. Coronavirus disease (COVID-19) was the 
official name of the 2019 novel coronavirus as announced 
by the World Health Organization (WHO) [1]. Following the 
increasing number of cases and the widening geographical 
spread of the disease worldwide, COVID-19 spread to many 
countries by January 2020 [2, 3]. Consequently, on March 
12, 2020, WHO announced COVID-19 outbreak a pan-
demic [4]. By April 3, 2020, there were 1,000,249 cases of 
infection and 51.515 deaths in 207 countries, and COVID-
19 pandemic continues to be a global threat [5]. Since the 
first COVID-19 case reported on March 11, 2020, Turkey has 
also been confronting the challenges of COVID-19 similar to 
other countries worldwide [6]. 

Early reports from China and other countries regarding trans-
mission dynamics; clinical, laboratory, and radiological 
manifestations; diagnosis; and treatment have guided the 
scientists in the struggle with COVID-19. Patients with 
comorbidities and those older than 60 years were classified 
as being at risk for severe disease as well as high mortality 
[7]. The use of real time-PCR along with computed tomogra-
phy of the chest has been recommended for diagnosis [8, 9]. 
Certain immunomodulatory, anti-inflammatory, and antiviral 
agents such as hydroxychloroquine (HCQ), oseltamivir, 
azithromycin, and favipiravir have been used in the treat-
ment of COVID-19 thus far [10]. Precautions to protect 
healthcare professionals and workers from COVID-19 infec-
tion are critical [11]. 

The outbreak dynamics strongly indicated sustained human-
to-human transmission and emphasized the importance of 
personal hygiene, social isolation, and quarantine of the 

contacts of infected patients [12]. Despite nonspecific clini-
cal and radiological findings of patients with COVID-19, 
scientists from all over the world tried to build algorithms out 
of common findings for facilitating and accelerating the diag-
nosis and treatment initiation [13, 14]. However, the increas-
ing number of positive cases has thrown up atypical presen-
tations as well as difficulties in diagnosis and treatment [15-
17]. Thus, dedicated healthcare professionals sharing their 
experiences aside from the overwhelming clinical routine 
have enlightened their colleagues working at different levels 
of healthcare institutions [18]. Being at the forefront of the 
struggle against COVID-19, specialists of pulmonary diseas-
es, infectious diseases, emergency medicine, critical care, 
and radiology, as well as the associated professional societ-
ies, have an important role to play in contributing to the 
ever-evolving knowledge on the current literature on COVID-
19 pandemic.

Members of the Turkish Thoracic Society Early Career 
Taskforce have been screening and sharing the most recent 
and relevant data on COVID-19 with their colleagues since 
the outbreak in Turkey [19]. In the current review, we aimed 
to summarize the scientific articles regarding the novel coro-
navirus in terms of epidemiology, clinical findings, diagnosis, 
treatment, prevention, and control. This review can provide 
meaningful contribution for further research as well as daily 
practice of clinicians. 

A comprehensive literature search was conducted, mainly 
using PubMed and Embase. The search was limited to publi-
cations written in English and published between January 
and April 2020. The following search terms were used: 
“COVID-19,” “coronavirus disease,” “severe acute respira-
tory syndrome coronavirus 2,” and “SARS-CoV-2.” An initial 
screening process resulted in the exclusion of duplicate arti-
cles. A final selection of 49 articles was made, including 
observational studies, systematic reviews, guidelines, and 
case series.

CLINICAL and RESEARCH CONSEQUENCES

Epidemiology and Transmission of the Disease
COVID-19 is caused by SARS-CoV-2 and represents a major 
public health concern [20]. In Wuhan, Hubei Province, 
China, a cluster of patients was diagnosed with pneumonia 
of an unknown etiology in late December 2019. These 
patients were epidemiologically linked to a single local fish 
and wild animal market. The genetic sequence of the 
COVID-19 showed more than 80% identity to SARS-CoV 
and 50% to MERS-CoV [21]. On March 11, 2020, WHO 
announced COVID-19 a pandemic. Person-to-person trans-
mission occurs through direct contact or through droplets 
spread by coughing or sneezing from an infected individual 

[20]. In a small study conducted on pregnant women in their 
third trimester infected with COVID-19, there was no trans-
mission from mother to child. However, all the pregnant 
mothers underwent cesarean sections; hence, it remains 
unclear whether transmission can occur during vaginal birth. 
Entry of SARS-CoV-2 into the host cells is most likely via the 
angiotensin-converting enzyme 2 (ACE2) receptor. The clini-
cal spectrum of the disease can be very heterogeneous. In a 
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MAIN POINTS

• Turkish Thoracic Society Early Career Taskforce members 
aimed to provide a summary of literature regarding 
epidemiology, clinical findings, diagnosis, treatment, 
prevention, and control of COVID-19 at the beginning 
of pandemic, end of March 2020. Angiotensin-converting 
enzyme 2 receptor is an important target of the SARS-
CoV-2 while entering an organism. 

• Clinical manifestations range from asymptomatic 
and mild disease to severe acute respiratory distress 
syndrome. Several patients showed typical symptoms and 
radiological changes with negative RT-PCR but positive 
IgG and IgM antibodies. 

• Although radiological findings may vary, bilateral, 
peripherally distributed, ground-glass opacities were 
typical of COVID-19. Chloroquine, protease inhibitors, 
including lopinavir/ritonavir, favipiravir, and nucleoside 
analogue remdesivir were proposed to be the potential 
drug candidates in COVID-19 management.



study reporting the viral RNA shedding patterns observed in 
patients with mild and severe COVID-19, the mean nasopha-
ryngeal swab viral load of severe cases was 60 times higher 
than that of mild cases, suggesting that higher viral loads are 
associated with severe clinical outcomes [22]. Mild cases 
were found to have an early viral clearance, with 90% of 
these patients repeatedly testing negative by RT-PCR on day 
10 after onset. By contrast, all severe cases still tested posi-
tive at or beyond day 10 [22]. Aerosol and surface stability of 
SARS-CoV-2 are similar to those of SARS-CoV-1. SARS-
CoV-2 remained viable in aerosols for 3 hours, with a reduc-
tion during these 3 hours in the infectious titer [23]. SARS-
CoV-2 was more stable on plastic and stainless steel than on 
copper and cardboard, and viable virus was detected up to 
72 hours after application to these surfaces, although the 
virus titer was greatly reduced [23]. No viable SARS-CoV-2 
was measured after 4 hours on copper and after 24 hours on 
cardboard [23]. Aerosol and fomite transmission of SARS-
CoV-2 are plausible because the virus can remain viable and 
infectious in aerosols for hours and on surfaces for days 
(depending on the inoculum shed). Seasonal variation in 
COVID-19 incidence could affect the trajectory of the pan-
demic. Higher temperatures were shown to have a protective 
effect against the transmission of SARS in 2002-2003, possi-
bly because of the decreased survival of the SARS-CoV on 
surfaces at higher temperatures. Average temperature was 
strongly associated with the count of local COVID-19 cases, 
and higher average temperature was strongly associated with 
lower COVID-19 incidences for temperatures of 1°C and 
higher [24]. For example, at mean values for the other vari-
ables, an increase in the average temperature from 1°C to 
9°C and from 10°C to 19°C was associated with a decrease 
in the number of predicted cases per day from 24 to 19 and 
from 18 to 7, respectively [24]. However, temperature 
explained a relatively modest amount of the total variation in 
the incidence of COVID-19. The country-by-country differ-
ence in COVID-19 morbidity and mortality can be partially 
explained by the national policies on Bacillus Calmette-
Guérin (BCG) vaccination. Middle high- and high-income 
countries that have a current universal BCG policy (55 coun-
tries) had 0.78±0.40 deaths per million people. In contrast, 
middle high- and high-income countries that never had a 
universal BCG policy (Italy, Netherlands, Belgium, USA, 
Lebanon) had a higher mortality rate, with 16.39±7.33 
deaths per million people [25]. The earlier that a country 
established a BCG vaccination policy, the stronger was the 
reduction in their number of deaths per million inhabitants 
[25], consistent with the idea that protecting the elderly 
population might be crucial in reducing mortality. However, 
there is still no proof that BCG inoculation at an older age 
would boost defenses in the elderly.

Role of Smoking and Blood Groups in COVID-19
Smoking, to date, has been assumed to be possibly associat-
ed with adverse disease prognosis and is detrimental to the 
immune system and its responsiveness to infections, making 
smokers more vulnerable to infectious diseases. Previous 
studies have shown that smokers are twice more likely than 
non-smokers to contract influenza and have more severe 
symptoms, and smokers were also noted to have higher mor-
tality in the previous MERS-CoV outbreak. A recent review 

revealed that smokers were 1.4 times more likely (RR=1.4, 
95% CI: 0.98-2.00) to have severe symptoms of COVID-19 
and approximately 2.4 times more likely to be admitted to an 
ICU, need mechanical ventilation, or die than non-smokers 
(RR=2.4, 95% CI: 1.43-4.04) [26]. A study showed that 
blood group A was associated with a higher risk for COVID-
19 and disease mortality, whereas blood group O was associ-
ated with a lower risk [27].

ACE2 and RAAS Mechanism on the Disease
ACE2 functions as a receptor for both the SARS viruses and 
is expressed broadly, including in the heart and kidneys as 
well as on the lung alveolar epithelial cells, which are the 
principal target cells for SARS-CoV-2 and the site of domi-
nant injury. The interaction between the SARS viruses and 
ACE2 has been proposed as a potential factor in their infec-
tivity, and there are concerns about the use of renin-angio-
tensin-aldosterone system (RAAS) inhibitors that may alter 
ACE2 and whether variation in ACE2 expression may be in 
part responsible for the disease virulence in the ongoing 
COVID-19 pandemic. Data are lacking regarding the effects 
of RAAS inhibitors on lung-specific expression of ACE2. 
Furthermore, even if RAAS inhibitors modify ACE2 levels or 
activity in the target tissue, clinical data are lacking to indi-
cate whether this would facilitate a greater engagement and 
entry of SARS-CoV-2 spike protein. Many viruses are cardio-
tropic, and subclinical viral myocarditis is common in vire-
mia. Markers of myocardial injury have been shown to be 
elevated during the disease course of COVID-19 and to 
increase rapidly with clinical deterioration and preceding 
death. Trials of losartan as a treatment for COVID-19 are 
being conducted among patients who have not previously 
received treatment with a RAAS inhibitor (NCT04312009 
and NCT04311177). There is a clear potential for harm 
related to the withdrawal of RAAS inhibitors in patients with 
an otherwise stable condition. COVID-19 is particularly 
severe in patients with underlying cardiovascular diseases. 
RAAS inhibitors have established benefits in protecting the 
kidney and myocardium, and their withdrawal may risk the 
clinical decompensation in high-risk patients. Switching from 
a RAAS inhibitor to another antihypertensive therapy in a 
stable ambulatory patient may require careful follow-up to 
avoid rebound increases in the blood pressure, and selection 
of dose-equivalent antihypertensive therapies may be chal-
lenging in practice. On the basis of the available evidence, 
multiple specialty societies support that RAAS inhibitors 
should be continued despite the theoretical concerns and 
uncertainty regarding their effect on ACE2 and the way in 
which these drugs might affect the propensity for or severity 
of COVID-19 [28]. 

Clinical Course
The mean incubation period for COVID-19 is 6.4 days, rang-
ing from 2.1 days to 25 days with potential asymptomatic 
transmission. Cardiovascular disease and hypertension were 
the most common underlying diseases, followed by diabetes 
mellitus. Fever and cough were the most common symptoms, 
followed by dyspnea, myalgia, headache, sore throat, and 
diarrhea. Rhinorrhea was also reported with relevant clinical 
information. Most patients had a normal white blood cell 
count, but almost half of the patients had leukopenia. 
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Patients requiring intensive care were older and more likely 
to have underlying diseases and dyspnea than non-ICU 
patients [8]. The clinical course of the 11 cases demonstrated 
the complexity of the COVID-19 profile, and the clinical 
manifestations were as follows: asymptomatic, mild symp-
tomatic with negative chest computed tomography (CT), 
typical symptoms and radiological changes and negative 
RT-PCR but positive IgG and IgM antibodies, positive RT-PCR 
2 weeks after recovery, typical pneumonia on chest CT but 
with only mild respiratory symptoms and normal C-reactive 
protein (CRP) levels, severe symptoms complicated by sec-
ondary bacterial pneumonia, pediatric COVID-19 with a 
history of allergic rhinitis, pediatric COVID-19 with a history 
of atopic dermatitis, COVID-19 patient with a history of urti-
caria, chronic obstructive pulmonary disease (COPD) with 
COVID-19 and influenza A pneumonia, and diarrhea, in 
addition to respiratory symptoms [29]. 

Co-infection with Influenza
In a paper comparing the disease severity between COVID-
19 and influenza-associated pneumonia, COVID-19 patients 
were younger, and the overall proportion of comorbidities 
was much smaller in the COVID-19 case series (20%-51%) 
than in patients with influenza-associated pneumonia (70%-
77%) [30]. Hypertension and diabetes were the most impor-
tant chronic comorbidities in both the diseases; however, 
there were fewer patients with COPD or renal disease among 
COVID-19 patients than among influenza patients. Influenza 
pneumonia patients had a 2- to 3-fold lower ventilation rate 
than COVID-19 patients, and the median duration of ventila-
tion was 9 days for noninvasive and 17 days for invasive 
ventilation in the COVID-19 case series. In contrast, the 
median ventilation duration in influenza pneumonia was 
only 2 days [30]. ARDS was observed in only 1% of the 
influenza pneumonia patients, whereas ARDS rate among 
COVID-19 patients was 2%-20%. The case fatality ratio of 
COVID-19 (4.5%) is similar to that of influenza-associated 
pneumonia (6%). Patients with both COVID-19 and influ-
enza virus infection did not appear to show a more severe 
condition on the basis of similar clinical and laboratory find-
ings, imaging studies, and prognosis compared with the 
patients with COVID-19 infection only [31]. However, the 
patients with co-infection may be more prone to the symp-
toms of nasal congestion and pharyngalgia. It is critical to 
pay attention to the potential co-infection with other respira-
tory viruses in patients with COVID-19, which effectively 
helps to prevent the aggravation of disease progression and 
even death.

Radiological Findings
Radiological findings in SARS-CoV-2 pneumonia are vari-
able. Bilateral, peripherally distributed, ground-glass opaci-
ties (GGO) are the most common finding from chest CT [8]. 
CT images reveal pure GGO, GGO with reticular and/or 
interlobular septal thickening (crazy-paving pattern), and 
GGO with consolidation and pure consolidation (55%); 
pleural effusion is rarely seen. No discrete nodules, cavita-
tion, or lymphadenopathy were observed on the chest CT 
images [8]. Moreover, 4 stages of lung CT were defined: stage 
1 (0-4 days), GGO distributed subpleurally in the lower lobes 
unilaterally or bilaterally in 75% of the patients; stage 2 (5-8 

days), increased crazy-paving pattern in 53% of the patients; 
stage 3 (9-13 days), consolidation in 91% of the patients with 
multilobar diffuse involvement; stage 4 (≥14 days), gradual 
resolution of consolidation in 75% of the patients with a 
decreased involvement, without crazy-paving [32]. Lung 
abnormalities on chest CT showed greatest severity approxi-
mately 10 days after the initial onset of symptoms. Absorption 
stage (stage 4) began 14 days after the onset of the initial 
symptoms. A study reported that the sensitivity of chest CT in 
diagnosing COVID-19 was 97% on the basis of the positive 
RT-PCR results (9), with 3% of the patients who had positive 
RT-PCR results showing no lesions on initial chest CT and 
75% (n=308) with negative RT-PCR results having positive 
chest CT findings. Analyzing the serial RT-PCR assays, the 
subsequent RT-PCR results were detected positive in 258 
(83.7%) of those patients. The mean interval time between 
the initial negative to positive RT-PCR results was 5.1±1.5 
days, and that between the initial positive to subsequent 
negative RT-PCR result was 6.9±2.3 days. In the subgroup of 
negative to positive RT-PCR results, 67% patients showed 
initial positive chest CT imaging before the initial negative 
RT-PCR results, and 93% showed that the initial chest CT had 
typical imaging features consistent with COVID-19 before (or 
parallel to) the initial positive RT-PCR results, with a median 
time-interval of 8 days. Furthermore, 42% of the patients 
showed improvement in follow-up chest CT scans before the 
RT-PCR results turning negative, and only 3.5% of the 
patients showed disease progression on the follow-up CT 
scans after the RT-PCR results turning negative. As lung 
abnormalities may develop before clinical manifestations 
and nucleic acid detection, experts have recommended early 
CT for screening suspected patients. The high contagiousness 
of SARS-CoV-2 and the risk of transporting unstable patients 
with hypoxemia and hemodynamic failure make chest CT a 
limited option for patients with suspected or established 
COVID-19. Lung ultrasonography gives results that are simi-
lar to chest CT and superior to standard chest radiography for 
the evaluation of pneumonia and/or ARDS with the added 
advantage of ease of use at point of care, repeatability, 
absence of radiation exposure, and low cost. Characteristic 
findings of lung ultrasonography for COVID-19 included the 
following: thickening of the pleural line with pleural line 
irregularity; B lines in a variety of patterns, including focal, 
multifocal, and confluent; consolidations in a variety of pat-
terns, including multifocal small, non-translobar, and translo-
bar with occasional mobile air bronchograms; and appear-
ance of A lines during the recovery phase; pleural effusions 
were uncommon. In summary, focal B lines are the main 
feature in the early stage and in mild infection; alveolar inter-
stitial syndrome is the main feature in the progressive stage 
and in critically ill patients; A lines can be found during 
convalescence; and pleural line thickening with uneven B 
lines can be seen in patients with pulmonary fibrosis [33]. 

Prognosis
In a retrospective cohort study from China with 191 patients 
of whom 137 were discharged and 54 died in hospital, in 
univariable analysis, odds of in-hospital death was higher in 
patients with diabetes or coronary heart disease [34]. Age, 
lymphopenia, leucocytosis, and elevated levels ALT, lactate 
dehydrogenase, high-sensitivity cardiac troponin I, creatine 
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kinase, D-dimer, serum ferritin, IL-6, prothrombin time, cre-
atinine, and procalcitonin were also associated with death. 
Multivariable regression showed increasing odds of in-hospi-
tal death associated with older age, higher Sequential Organ 
Failure Assessment score, and D-dimer greater than 1 μg/mL 
on admission. Median duration of viral shedding was 20.0 
days in survivors, but SARS-CoV-2 was detectable until death 
in non-survivors. The longest observed duration of viral shed-
ding in survivors was 37 days. A report regarding COVID-19 
patients dying in Italy revealed that mean age of those 
patients was 78.5 years, and most (70.6%) of them were men 
[35]. Overall, 1.2% of the deceased patients presented with 
no comorbidities, 23.5% with a single comorbidity, 26.6% 
with 2, and 48.6% with 3 or more. ARDS was observed in 
the majority of patients (96.5%), followed by acute renal 
failure (29.2%), acute cardiac injury (10.4%), and superin-
fection (8.5%). The median time from the onset of symptoms 
to death was 8 days, from the onset of symptoms to hospital-
ization was 4 days, and from hospitalization to death was 4 
days. Only 1.1% of COVID-19 positive patients under the 
age of 50 died and had comorbidities such as cardiovascular, 
renal, psychiatric pathologies, diabetes, and obesity.

What Do We Have to Treat COVID-19?
So far, there has been no effective treatment for COVID-19. 
Several potential drug candidates, including lopinavir/ritona-
vir, favipiravir, neuraminidase inhibitors, remdesivir, umifeno-
vir (Arbidol), azithromycin, and chloroquine (CQ) have been 
proposed. In a systematic review regarding CQ for the treat-
ment of COVID-19, it was reported that CQ was highly effec-
tive in reducing viral replication in vitro using Vero E6 cells, 
with standard dosing, because of its favorable penetration in 
tissues, including in the lung [36]. Studies revealed that it 
shows potential broad-spectrum antiviral activity by increas-
ing the endosomal pH required for virus/cell fusion as well as 
interfering with the glycosylation of cellular receptors of 
SARS-CoV [37]. CQ is an established antimalarial agent that 
has been tested in clinical trials for its anticancer activity. The 
favorable effect of CQ appears to be due to its ability to sen-
sitize the cancerous cells to chemotherapy and radiation 
therapy and induce apoptosis. Previous reports showed that 
free zinc ions and CQ combination inhibits lysosome func-
tion and induces apoptosis in ovarian tumor cells [38]. Thus, 
CQ is a zinc ionophore, and this property that may contribute 
to its anticancer and antiviral activity. CQ and HCQ have 
demonstrated a marked efficacy in clinical and radiological 
regression, negative conversion, shortening of the disease 
period, and acceptable safety in treating COVID-19 associat-
ed pneumonia in multicenter clinical trials conducted in 
China (36). French researchers underlined their potentially 
favorable risk-benefit balance, high safety, and low cost [36]. 
The multicenter collaboration group of the Department of 
Science and Technology of Guangdong Province and Health 
Commission of Guangdong Province recommended several 
precautions because of the development of QT interval pro-
longation or bradycardia and appearance of visual and/or 
mental disturbance/deterioration. HCQ, which exhibits an 
antiviral effect highly similar to that of CQ, could serve as a 
better therapeutic approach and is likely to attenuate the 
severe progression of COVID-19, inhibiting the cytokine 
storm by suppressing T cell activation [39].

Several drugs such as interferon α (IFN-α), CQ, Arbidol, rem-
desivir, and favipiravir are currently undergoing clinical studies 
to test their efficacy and safety in the treatment of COVID-19. 
IFN-α is a broad-spectrum antiviral drug that is usually used to 
treat hepatitis, although it is reported to inhibit SARS-CoV 
reproduction in vitro [10]. Favipiravir is a new type of RNA-
dependent RNA polymerase inhibitor. In addition to its anti-
influenza virus activity, favipiravir is capable of blocking the 
replication of flavi-, alpha-, filo-, bunya-, arena-, noro-, and 
other RNA viruses; therefore, favipiravir may have potential 
antiviral action on SARS-CoV-2, which is an RNA virus. It was 
shown that favipiravir had more potent antiviral action than 
lopinavir/ritonavir, and it had significantly fewer adverse 
effects than the lopinavir/ritonavir group [10]. Remdesivir is a 
nucleoside analogue and a broad-spectrum antiviral drug. 
Animal experiments indicated that remdesivir could effec-
tively reduce the viral load in the lung tissue of mice infected 
with MERS-CoV, improve lung function, and alleviate patho-
logical damage to the lung tissue. In order to evaluate the 
efficacy and safety of the drug in patients with COVID-19, a 
phase III clinical trial was launched in China, and the trial is 
expected to conclude by the end of April 2020 [10]. Darunavir 
(a second-generation human immunodeficiency virus [HIV]-1 
protease inhibitor), type II transmembrane serine protease 
inhibitors, and BCR-ABL kinase inhibitor imatinib may have 
potential efficacy in treating COVID-19 [10]. Indinavir, saqui-
navir, lopinavir, carfilzomib, ritonavir, remdesivir, atazanavir, 
darunavir, tipranavir, fosamprenavir, enzaplatovir, presatovir, 
abacavir, bortezomib, elvitegravir, maribavir, raltegravir, mon-
telukast, deoxyrhapontin, polydatin, chalcone, disulfiram, 
carmofur, shikonin, ebselen, tideglusib, PX-12, TDZD-8, 
cyclosporin A, and cinanserin are other agents with potential 
antiviral activity against SARS-CoV-2 [10].

Lopinavir, an HIV type 1 aspartate protease inhibitor, showed 
in vitro inhibitory activity against SARS-CoV and MERS-CoV. 
Ritonavir is combined with lopinavir to increase its plasma 
half-life through the inhibition of cytochrome P450. A trial 
was conducted to evaluate the efficacy of lopinavir-ritonavir 
combination in adult patients hospitalized with COVID-19 
with an oxygen saturation (Sao2) of 94% or Pao2/Fio2 of less 
than 300 mm Hg [40]. Patients were randomly assigned in a 
1:1 ratio to receive either lopinavir-ritonavir in addition to 
standard care or standard care alone. Treatment with lopina-
vir-ritonavir was not associated with a difference from stan-
dard care in the time to clinical improvement and mortality 
rate [40]. Gastrointestinal adverse events were more com-
mon in the lopinavir-ritonavir group, but serious adverse 
events (hepatitis, pancreatitis, serious skin lesions, QT pro-
longation) were more common in the standard care group. 
Lopinavir-ritonavir treatment was stopped early in 13 patients 
(13.8%) because of adverse events [40]. Teicoplanin could 
be administered for the treatment of SARS-CoV-2 infection. 
Spike glycoprotein (S protein) is the leading mediator of viral 
entry, followed by further cleavage of S protein in endocytic 
vesicles mediated by cathepsin L. Teicoplanin blocks virus 
entry by specifically inhibiting the activity of cathepsin L. In 
a study, it was demonstrated that teicoplanin could inhibit 
the entry of HIV-1-2019-nCoV-S pseudoviruses [41]. The 
routinely used dose (400 mg/day) could be considered for 
patients with COVID-19. If the effect is not significant, dose 
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could be optimized because of its low toxicity. Doses such as 
800 mg/day or 1.200 mg/day could be considered to 
improve drug efficiency. Given that the principle of antiviral 
therapy is to prevent virus infection and amplification at a 
stage as early as possible, the use of teicoplanin is recom-
mended in the early stage [41].

Bronchoscopy for COVID-19 Infected Patients
American Association for Bronchology and Interventional 
Pulmonology published a statement on the Use of 
Bronchoscopy and Respiratory Specimen Collection in 
Patients with Suspected or Confirmed COVID-19 Infection 

[42] induced sputum is not recommended, bronchoscopy 
should only be considered in intubated patients if upper 
respiratory samples are negative and other diagnosis is con-
sidered that would significantly change the clinical manage-
ment. Alternative respiratory specimen collection in the 
intubated patient is tracheal aspirate. If bronchoscopy is 
being performed, it must be performed in negative pressure 
room isolation, and all personnel should wear N95 masks 
and standard personal protective equipment, which includes 
gown, gloves, respiratory protection, and eye protection, and 
must follow standard high-level disinfection for reusable 
bronchoscopes. Bronchoscopy for urgent/emergent reasons 
should be considered only if a lifesaving bronchoscopic 
intervention is deemed necessary. Indications include mas-
sive hemoptysis, benign or malignant severe airway stenosis, 
or suspicion of an alternative or secondary infectious etiolo-
gy or malignant condition with resultant significant endo-
bronchial obstruction.

Much to Learn for COVID-19
Despite the whole world’s efforts to understand COVID-19, 
many aspects about this disease remain unclear: first, wheth-
er SARS-CoV-2 can be transmitted through the fecal-oral 
route; second, the epidemiological and clinical characteris-
tics of asymptomatic carriers; third, whether COVID-19 has 
neurological manifestations; and finally, the temporal fea-
tures of the SARS-CoV-2-induced inflammatory response in 
relation to the timing of therapeutic interventions. Finally the 
role of systemic steroids and immunomodulatory agents on 
the treatment of coronavirus-related infections remain 
unclear. Once the pre-diagnosis or diagnosis is made, isola-
tion is urgently needed. Patients with mild disease may be 
managed at home, ensuring home isolation and informing 
about the alarming symptoms of the disease. Adequate 
hydration, nutrition, and symptom control are necessary. In 
case of hypoxia, oxygen supply should be maintained, and if 
needed, noninvasive or invasive ventilation and extra corpo-
real membrane oxygen support may be used. When co-
infection is suspected, antibiotics and antifungals should be 
added. To decrease the damage associated with COVID-19, 
public health and infection control measures are urgently 
required to limit the spread of the virus. It is essential to limit 
human-to-human transmission in order to reduce infections 
among close contacts and healthcare workers. Enhanced 
standard infection prevention and control practices are rec-
ommended in healthcare facilities, especially in emergency 
departments. The internet also has the potential for the devel-
opment and spread of misinformation or fake news. 
Governments should be responsible for providing accurate 

knowledge and clarifying misinformation to help the public 
face this novel infection [8].

COVID-19 in Pediatric Population
Sensitivity to SARS-CoV-2 is varied in different age groups. 
Similar to adults, COVID-19 is common in children. However, 
the course of the disease is milder, and less mortality has 
been reported. Although the reasons for this are not fully 
understood, some theories have been proposed. One of them 
is that children are more protected and have fewer outdoor 
activities, which leads to less contact with viruses. Similar to 
polio or rubella, several infectious diseases may be less 
severe in children. Moreover, children have very few under-
lying medical conditions, and immune system responses are 
not as vigorous as in adults. Lower ACE2 receptor expression 
is thought to be another reason for less severe infection; 
however, there is no proven information on this subject [43]. 

Previous data showed that children carry the virus mostly in 
the upper respiratory tract, including nasopharyngeal car-
riage. Although an important mode of transmission of SARS-
CoV-2 is through infected droplets, it is also transmitted by 
direct contact, aerosols, and fecal-oral route [44]. Due to 
fecal spread of the virus for a few weeks after the diagnosis, 
the transmission is possible through fecal-oral route, espe-
cially in infants and children who have not finished toilet 
training. Nasal secretions and prolonged fecal viral spread in 
children also play an important role in the social transmis-
sion of the virus at school, home, and nursing homes. 
Prolonged spread of the virus in symptomatic children and 
virus excretion in asymptomatic children render public 
health measures to reduce viral transmission less effective 
[45]. COVID-19 can lead to different clinical presentations in 
children and infants, varying from asymptomatic infection to 
severe respiratory distress. Although children have less 
severe clinical course than adults, children with underlying 
disease are at a higher risk of serious illness. Young age, 
underlying lung disease, and immunodeficiency are associ-
ated with more serious clinical outcomes in children [45]. 
The most common clinical symptoms of the disease are fever, 
weakness, dry cough, nasal congestion, runny nose, and sore 
throat. In addition, abdominal pain, vomiting, diarrhea, and 
abdominal tenderness have been reported in some children. 
Difficulty in breathing, vomiting, cough, and fever are other 
common symptoms reported in infants. Vertical transmission 
from mother to baby during pregnancy is also not proven yet 
[44]. There are a few reports about the evaluation of infants 
born from infected mothers; there were no viruses detected 
in amniotic fluid, cord blood, throat swab sample of the 
infants, and breast milk [46]. Co-infection with other viruses 
has also been reported in two-third of children with corona-
virus infection. This situation is thought to be similar for 
COVID-19 [45]. 

Dong et al. [47] from China reported that 13% of pediatric 
cases had asymptomatic infection although they had virus 
positivity. Severe clinical conditions characterized by dys-
pnea or hypoxemia have been reported in 5% of children, 
and 0.6% of this group progressed to ARDS or respiratory 
failure. Progression to shock, encephalopathy, myocardial 
injury or heart failure, coagulation dysfunction, and acute 
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kidney injury can be seen in some critically ill pediatric 
patients. They also concluded that the risk of serious clinical 
findings is higher in preschool children and infants than in 
older children [47].

Laboratory findings in children did not show a consistent pat-
tern like that in adults and previous infections with other coro-
naviruses like SARS-CoV and MERS-CoV. Leukocyte and lym-
phocyte changes are prominent in adults; however, very few 
children had been reported with leukocyte and lymphocyte 
count abnormalities. The inflammatory markers CRP and pro-
calcitonin (PCT) were elevated in very few pediatric patients, 
unlike in adults [48]. Lymphopenia, leukocyte, and CRP abnor-
malities are recommended as predictors of severe infection. 

COVID-19 pneumonia in children is mainly mild, and the 
chest X-ray may be normal. Chest CT can present character-
istic changes of subpleural GGOs, and consolidations with 
surrounding halo and patchy GGOs might be considered as 
typical signs. These kind of changes can also be seen in other 
viral infections such as influenza, adenovirus, and respiratory 
syncytial virus. Moreover, it should be kept in mind that co-
infection with these viruses is common in children. The 
diagnosis of COVID-19 pneumonia by CT imaging alone 
may not be sufficient, especially in children with co-infec-
tion with other pathogens [49]. 

Treatment usually depends on adult clinical experiences. 
Treatment in children should be decided discretely for each 
patient and well planned in the possible severe cases. 
Supportive treatment with symptom management, oxygen 
treatment, and liquid electrolyte support should be adminis-
tered if needed. Caution should be exercised because of the 
possibility of pulmonary edema in fluid-electrolyte support-
ive treatment [44]. According to the Turkish Ministry of 
Health Management and Treatment Guidelines in Children, 
oseltamivir, hydroxychloroquine, azithromycin, and protease 
inhibitors such as lopinavir/ritonavir combination are the 
recommended drugs, depending on the patient. Ribavirin 
may be used in children on the basis of the clinical condition 
and severity of the disease [50]. Treatment with a nucleoside 
analogue, remdesivir, showed improvement in adult patients, 
although there are no data for its use on children. IFN α2b 
nebulization administered in MERS-CoV and SARS-CoV may 
be considered in COVID-19. Additionally, there are ongoing 
investigations about the serum obtained from patients who 
have recovered from COVID-19 to verify if they are benefi-
cial for patients with COVID-19 [44].

In conclusion, since the flu pandemic in 1918, mankind has 
become more vulnerable to pandemics. COVID-19 pan-
demic has been a global threat since January 2020. The 
management of COVID-19 has been challenging for health-
care professionals, emphasizing the importance of individual 
risk factors as well as personalized treatment regimen. 
During this process, healthcare professionals have benefited 
from each other’s experiences in confronting COVID-19. The 
present review of essential scientific articles regarding 
COVID-19 may also contribute to the knowledge of health-
care professionals and researchers seeking important data on 
this topic. 

As stated by the famous writer, Noah Harari, “history indi-
cates that real protection comes from the sharing of reliable 
scientific information, and from global solidarity.”
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