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COVID-19 in the Emergency Department of
the Primary Healthcare Centre Banja Luka
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Đorđe Stojisavljević,2 Nevena Todorović2, 3

Abstract
Background / Aim: COVID-19 is acute virus disease caused by the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS–CoV-2). It was proclaimed as pandemic starting from March 2020 and is still ongoing. COVID-19 pandemic forced
all segments of the society, particularly the health sector, to function in changed
and aggravating circumstances and because of the transmission and new strains
of the virus it resulted in the change of the number of infected people with peaks
and oscillations. Aim of this study was to make analysis of the data related to
COVID-19 positive/suspect patients examined in the Primary Healthcare Centre
Banja Luka in the period 15 March 2020 – 15 March 2021, which refers to the
incidence of the infected persons, sex and age representation, laboratory diagnostics and clinical parameters, applied therapy, as well as the number of patients sent for the hospital treatment.
Methods: Data for the analysis were obtained by the retrospective analysis of
the statistical data from the electronic medical record of the examined COVID-19
positive/suspect patients in the Outpatient Clinic for Acute Respiratory Infections (ARI) and in the field. Pearson’s χ2 test of contingency was used for the
comparison of differences of the observed characteristics of the examined
groups.
Results: Personnel of the Emergency Department (ED) of the Primary Healthcare Centre Banja Luka, in the period 15 March 2020 – 15 March 2021, examined
the total of 3,937 COVID-19 positive patients and patients suspect of COVID-19.
Out of that number, 3,601 patients were examined in the ED – ARI and 336 patients were examined in the field. The biggest number of patients was registered
in November 2020 (768). Male sex prevailed (55.50 %) and patients of 20-50
years of age were most represented. There were 3.10 % of those highly febrile
patients and 2.5 % of those with low SpO2 of under 90 %. 14.90 % of patients had
higher values of troponin T and 45.50 % of them had higher values of D-dimer. In
the field, 69.60 % of patients had pathological changes on lungs and 33.30 % had
pathological ECG report. The number of patients sent from the ARI for further
diagnostic procedure or hospitalisation to the Clinic for Infectious Diseases of
the University Clinical Centre of Banja Luka was 1,191 and 258 patients were
sent from the field.
Conclusion: For the purpose of preventing the spread of epidemics, the ED reorganised the existing space by introducing temporary clinics – containers for the
patients with acute respiratory infections and febrile status, COVID-19 suspects.
Clinical parameters changed depending on the new virus strains, as well as on
age distribution and infection complications.
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Introduction
COVID-19 is acute virus disease caused by the Severe Acute Respiratory Syndrome Coronavirus 2
(SARS–CoV-2). Coronaviruses most often caused
mild infections of upper respiratory airways of
people. However, in the last 20 years, coronaviruses caused three epidemics of global importance.1
In March 2003, the World Health Organization
proclaimed the epidemic of so far unknown respiratory disease which was called Severe Acute
Respiratory Syndrome - SARS, the cause of which
was coronavirus SARS-CoV-1. In 2012, there appeared a new infection caused by the coronavirus and was called Middle East Respiratory Syndrome - MERS. The cause of this disease was the
coronavirus called MERS-CoV. The latest epidemic
caused by the coronavirus is represented by the
still ongoing pandemic of the disease caused by
the novel coronavirus 2019, later renamed SARSCoV-2.2 SARS-CoV-2 virus belongs to the group of
RNA viruses, is composed of one-member ribonucleic acid and is transferred by respiratory drops
or in a close contact. The virus has four structural proteins: S protein spike, E protein envelope,
membrane protein and nucleocapsid protein.
SARS-CoV-2 enters the host cells by bonding with
the receptor angiotensin – converting enzyme 2
(ACE2-R), while the chief protein for entering the
host cells is Spike protein.3
According to the seriousness of the clinical picture
of the patients with confirmed COVID-19 infection,
the patients are divided in groups: asymptomatic
cases, mild, moderately serious, serious and very
serious clinical picture.
- Mild clinical picture: Clinical symptoms are
mild fever, headache, stuffy nose, weakness, loss
of the sense of smell and taste, pain in muscles.
- Moderately serious clinical picture: Patients
are with or without comorbidities with present
pneumonia with signs of hypoxia, without signs of
dehydration, sepsis or shallow breathing.
- Serious clinical picture: This group mostly involves patients with comorbidities and more extensive pneumonia, heavy hypoxia followed by
fever. Around 15 % of patients have a more serious form of pneumonia, which is characterised
by significantly heavy breathing with the lesions
spreading to more than 50 % of the pulmonary
parenchyma, number of respirations is > 30 in a
minute and saturation of arterial blood by oxygen
(SaO2) < 90 %.

- Very serious clinical picture: This is a critical
state appearing with around 5 % of the infected
patients. The patients show signs of diffuse pulmonary parenchyma, followed by the vascular
permeability, appearance of infiltrates and loss of
pulmonary function. Critically infected patients
require treatment in the intensive care units.
COVID-19 infection is the disease linked with the
significantly increased rate of cardiovascular diseases. Although the mechanism has still not been
sufficiently clarified, it is possible that the undetected acute coronary syndrome, cardiac arrhythmia and high rate of arterial and venous thrombosis are the reason for unexplained cardiac arrests,
which increases mortality out of and in hospitals.4
COVID-19 is also related to the broad spectrum
of cardiovascular sequelae, including acute cardiac insufficiency, arrhythmia, acute coronary syndrome, myocarditis and cardiac arrest. However,
cardiac impairments correlate also with the increased intra-hospital mortality with COVID-19
patients.5
COVID-19 pandemic caused an increased level
of fear in patients, so that they avoided visits to
health institutions exactly because of fear of getting infected and they asked for medical assistance only in case of dire need.6 Research showed
that the patients with cardiovascular diseases
and comorbidities (diabetes and high blood pressure) ran a higher risk of getting bad results of
COVID-19 treatment.7 Severe cardiovascular complications appear with around 10 % to 20 % of
hospitalised patients. According to the summary
analyses, it is assumed that around 20 % of patients (in the scope of 5 % to 38 %) have an acute
myocardial damage during COVID-19, depending
on the used criteria.8-10 Direct and indirect effects
of SARS CoV-2 infection, like serious immunological response, advance of critical disease and hypoxia, can result in the development of thrombotic
incidents, like disseminated intravascular coagulation (DIC).11 COVID-19 is systemic, potentially
serious and life-threatening disease, initiated by
the SARS-CoV-2 infection, which includes immunological and inflammatory responses, dysfunction of endothelial cells and hyper-coagulant
state. The period of incubation lasts from two to
14 days, with the median of five to six days. Infection may be asymptomatic or presented in different symptoms which involve mild symptoms of
upper respiratory airways, cytokine storm, failure
of several organs, sepsis and coagulopathy related to COVID-19, which causes serious thrombot-
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ic complications.12-14 COVID-19 pandemic forced
the whole world and all segments of the society
and particularly the health sector, to function in
extraordinary and changed circumstances. The
Emergency Department (ED) got adjusted to the
new situation with the goal to protect the personnel and patients and not to endanger for a single
moment the provision of health care. The triage of
patients at the reception and introduction of the
triage questionnaire and epidemiological survey
contributed to the decrease of spread of infection,
by classifying COVID-19 positive patients and patients suspect of COVID-19 separately from the
patients with other diagnoses. The introduction of
improvised outpatient clinics for acute respiratory infections was necessary in order to decrease
the spread of infection. Personnel of the ED, in the
period of 15 March 2020 -15 March 2021, treated the total number of 3,937 COVID-19 positive
patients and patients suspect of COVID-19. Out of
that number, 3,601 patients were examined in the
Outpatient Clinic for Acute Respiratory Infections
(ARI) of the ED and 336 patients were examined
in the field.

Aim
Aim of this study was to make analysis of the data
related to COVID-19 positive/suspect patients and
clinical parameters with those patients examined
in the ED in the period 15 March 2020 – 15 March
2021, which refer to the incidence of the infected
persons, sex and age representation, laboratory
diagnostics and clinical parameters, applied therapy and the number of patients sent for the hospital treatment.

findings on lungs, blood pressure, electrocardiogram (ECG) report, values of D-dimer, troponin, C
reactive protein (CRP), leucocytes, lymphocytes,
number of patients sent to hospital for treatment,
prescribed therapy.
The data were presented in the form of distribution of frequencies. Pearson’s χ2 test of contingency was used for the comparison of differences
of the observed characteristics of the examined
groups. Statistically important values were p values in which p < 0.05. Software IBM SPSS Statistics 24.0 and MS Excel 2019 were used for the
statistical analysis and graphical presentation of
the data.

Results
The personnel of the ED of Primary Healthcare
Centre Banja Luka examined the total of 3,937
COVID-19 positive/suspect patients in the period of 15 March 2020 – 15 March 2021. Out of that
number, 3,601 patients were examined in the ED
ARI and 336 patients were examined in the field.
The lowest incidence of COVID-19 positive/suspect
patients examined in the ARI was in the period
March – August and then started to rise reaching
the peak in the month of November (Figure 1).

Methods
The data for the analysis were obtained by the
retrospective analysis of the statistical data from
the electronic medical record of the examined
COVID-19 positive/suspect patients by the use of
electronic Web Medic program. The anonymity of
the patients was preserved, because the data used
were only those referring to the age and sex, without using names, family names, initials or date
of birth. The study was approved by the Ethical
Committee of the Primary Healthcare Centre Banja Luka. The following parameters were analysed:
sex, age, COVID-19 incidence, body temperature,
saturation of blood with oxygen, auscultatory

Figure 1: Incidence of COVID-19 positive/suspect patients in
the Outptient Clinic for Acute Respiratory Infections (ARI) of the
Emergency Department (ED)

The differences in sex structure of the examined
patients were not statistically significant (p =
0.79), which can be seen even in Figure 2. The observed statistically significant difference in the
age structure of the examined patients was the
following: younger patients were most frequently examined in the ARI, while the older patients
were mostly examined in the field (p < 0.001). The
biggest number of patients examined in the ARI
belonged to the age group of 20-49 and in the field
to the age group of 60-89 (Figure 3).
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Figure 2: Sex distribution of patients examined in the Outptient
Clinic for Acute Respiratory Infections (ARI) of the Emergency
Department (ED) and in the field

Figure 3: Age distribution of patients examined in the Outptient
Clinic for Acute Respiratory Infections (ARI) of the Emergency
Department (ED) and in the field

Figure 5: Saturation with oxygen (SpO2) and auscultatory finding on the lungs of patients examined in the Outptient Clinic for
Acute Respiratory Infections (ARI) of the Emergency Department
(ED) and in the field

Figure 6: Values of blood pressure and ECG report of patients
examined in the Outptient Clinic for Acute Respiratory Infections
(ARI) and in the field

the ARI and patients in the field (p = 0.07). The
patients examined in the field had significantly
lower values of SpO2 as compared with the patients examined in the ARI (p < 0.001), which can
be seen in Figure 5.

Figure 4: Body temperature of patients examined in the Outptient Clinic for Acute Respiratory Infections (ARI) of the Emergency Department (ED) and in the field

Raised body temperature was observed in 55.3 %
patients examined in the ARI and 67.3 % patients
in the field (Figure 4). There was statistically sigificant difference with regard to the raised body
temperature between the patients examined in

Pathological auscultatory findings on lungs were
seen statistically much more in patients in the
field than in the ARI (p < 0.001), which can be seen
in Figure 5. No statistically significant difference
was observed in the values of blood pressure
between the patiets examined in the ARI and in
the field (p = 0.18). The values of blood pressure
beyond the referential ones were measured with
30.4 % patients in the ARI and with 41.5 % patients in the field (Figure 6). Pathological ECG report was present in 18 % ECG reports performed
in the ARI and in 33.3 % ECG reports performed
in the field (Figure 6), where a statistically significant difference was noticed (p = 0.01).
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Figure 7: C reactive protein (CRP), Troponin T, D dimer, leucocytes and lymphocytes in the patients examined in the Outptient
Clinic for Acute Respiratory Infections (ARI)

Raised values of D-dimer were found with 32.4 %
tested patients and raised values of troponin T
were found with 14.9 % tested patients, which
implied the indication for anticoagulant therapy.
Raised values of CRP were found with 45.5 % tested
patients (Figure 7). There were 7.9 % tested patients with leucopenia and 22 % tested patients
had leucocytosis. There were 32.6 % tested patients with lymphocytopenia and 3.2 % tested
patients had lymphocytosis.
Out of the total number of patients examined in
the ARI, 7.9 % patients were examined under the
diagnosis of COVID-19, virus identified (U07.1)
(the International Classification of Diseases - ICD10). and 25.4 % patients were examined under

Figure 8: Overview of diagnoses of patients examined in the
the Outptient Clinic for Acute Respiratory Infections (ARI) of the
Emergency Department (ED) and in the field.
The International Classification of Diseases (ICD-10): B342:
Coronavirus infection, unspecified; U071: COVID-19, virus identified; U072: COVID-19, virus unidentified; R50: Fever

Figure 10: Overview of antibiotics prescribed in the Outptient
Clinic for Acute Respiratory Infections (ARI) by the groups of antibiotics

Figure 9: Overview of therapies administered in the Outptient Clinic for Acute
Respiratory Infections (ARI) of the Emergency Department (ED) and in the field

the diagnosis of COVID-19, virus not identified
(U 07.2). Out of the total number of examined patients examined in the field, 23.8 % patients were
examined under the diagnosis of U 07.1 and 40.8
% patients were examined under the diagnosis of
U 07.2 (Figure 8). There were 1,191 patients from
the ED of the ARI and 258 patients examined in
the field that were sent to the Clinic for Infectious
Diseases of the University Clinical Centre Banja
Luka for further diagnostic or hospitalisation.

The therapy administered in the ED of the Outpatient Clinic for Acute Respiratory Infections was
most often antibiotic and analgesic or antipyretic
drugs, while in the field it was most often oxygen, infusion and analgesic antipyretic therapy
(Figure 9). Most frequently administered antibiotics were those from the group of macrolide and
beta lactam antibiotics (Figure 10). The biggest
number of patients in the field were taken care
of based on the degree of urgency, out of who
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mobile team I took care of 5.10 % vitally endangered patients by COVID-19, while mobile teams
III (44.6 %) and IV (31.3 %) took care of the biggest number of patients with medium serious
clinical features. One third of patients (33.3 %)
had comorbidities in addition to diagnoses U 07.1,
U 07.2 and Fever (R50). Out of the total number
of children examined in the ARI (647), 259 children were sent for further dignostics or hospitalisation to the Clinic for Children’s Diseases of the
University Clinical Centre Banja Luka.

Discussion
COVID-19 in patients in this study was manifested in a different clinical picture and symptoms
and the most frequent present symptoms were:
raised temperature, fever, fatigue, dry cough,
pains in bones and muscles, pneumonia followed
by heavy breathing and shortness of breath, gastrointestinal symptoms (diarrhoea, nausea, vomiting), as well as losing sense of smell and taste.
The number of COVID-19 infected patients had its
peak in November 2020 as compared with other
months. The number of those infected was 768
(19.51 %), which corresponds with the peak in
November 2020 in our and in the neighbouring
countries, like in Bosnia and Herzegovina (41,268
patients), in Serbia (128,484 patients), while the
number of infected in the world increased from
45 million to 63 million people.15 The biggest
number of patients examined in the ARI belonged
to the age group of 20-49 and in the field to the
age group of 60-89, which corresponds with the
overview of first 425 COVID-19 cases in Wuhan.
Li et al showed that the median of the age of patients was 59, with the scope of 15-89,16 just like
it was in the sample of confirmed COVID-19 cases
in the USA (age from ≥ 45 totalled 67 %), while
in the Italian studies the average age of infected
persons was 63.17, 18 There were more male examined patients, which is in correlation with Li and
associates.16
This study also analysed the clinical parameter of
temperature and based on the data, raised temperature was present with 55.3 % patients (ARI)
and 67.3 % patients (in the field), which was
compared with the study in the sample of 1,099
patients from Wuhan where raised temperature
was also present with 44 % patients at the time
of reception, which is in accordance with data
from this study.19 our data, because in our sample
there is no significant statistical difference.19

The parameter analysed was SpO2 which was significant as the indicator for hospitalisation, since
the lower values of SpO2 (≤ 90 %) were connected
with the more serious clinical picture. According
to the USA National Institute of Health, optimal
values of SpO2 with infected patients were considered to be the values of 92-96 % in the ambient
air.20 Low values of SpO2 were observed with 11.8
% patients in the ARI and 48.9 % patients in the
field, which is the correlation with the pathological auscultatory findings on the lungs, which was
present in 25.9 % patients in the ARI and 69.6 %
patients in the field, so that there was a significant statistical difference between the ARI and
the field.
In the research it was noticed that the values of
blood pressure, beyond the reference values, did
not have a significant statistical difference with
regard to the patients in the ARI and those in the
field. In the United States of America, the arterial
hypertension was present as the accompanying
diagnosis in 50 % cases,21 which is significantly
more compared with this data. Pathological ECG
report showed significant statistical deviations in
the field (33.3 %) compared with the ARI (18 %).
Raised values of D-dimer were present with 32.4
% patients, while the raised values of troponin
T were present with 14.9 % patients, which significantly influenced application of anticoagulant
therapy or hospital treatment, which indicates
acute damage of myocardium and thromboembolism of lungs. In the American study comprising
2,377 COVID-19 positive patients, raised value of
D-dimer was present in 76 % and raised value of
troponin T in 12 % cases.22, 23 In the present study,
the values of D-dimer were significantly lower,
while the value of troponin T correlated with the
American study.
Raised values of CRP were the indicator of acute
inflammation with coronavirus and our data refer to the patients examined in the ARI, where
it was possible to make laboratory diagnostics
(45.5 %) and in the field it was not possible to
determine CRP. According to the research conducted in China, 86 % patients had raised CRP,
which is significantly more as compared with the
results from this study, which we can explained
with the deficiencies of the findings in the field.24
With regard to other laboratory findings, which
were also done in the ARI and not in the field, the
data obtained from the complete and differential
blood count indicated the aetiology of virus dis-

27

Banjac et al. Scr Med 2022 Mar;53(1):21-8.

ease with present leukopenia and lymphocytopenia, while a part of the patients had the signs of
bacterial infection with leucocytosis. In the Chinese study, lymphocytopenia (83.2 %) and leukopenia (33.7 %) were also raised values, which
corresponds with the present data.25

therapy, additional medicaments and diagnostics, as well as the need of hospitalisation.

The patients with the confirmed COVID-19 diagnosis and patients suspect of COVID-19 had
deteriorations and comorbidities particularly in
the ARI, which made clinical picture more serious, prognosis more uncertain, so that the urgent treatment of the life-endangered patients
with the signs of acute respiratory insufficiency
required fast reaction and application of oxygen

In the ARI of the ED the most used therapy was the
antibiotic one, while in the field it was the oxygen,
infusion and analgoantipyretic therapy. The most
frequently given antibiotics were the ones from
the group of macrolide and beta lactam antibiotics and antiviral drugs were not applied, because
they were not available. The data from the study
Wang and associates indicate that the COVID-19
patients were most often treated with the combination of antiviral drugs (oseltamivir with 89.9
% patients) and antibiotics (moxifloxacin 64.4 %,
ceftriaxone 24.6 % and azithromycin 18.1 %).26

Conclusion
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During the epidemic of COVID-19, the work in
the ED was reorganised in the improvised ARI,
for the purpose of decresing the spread of the
coronavirus epidemics. Triage and taking epidemiological overview when receiving the patients contributed to the decrease of potential
sources of epidemics compared with the patients who were coming for other diagnoses.
Because of frequent mutations of viruses and
present non-specific and specific polymorph
symptoms that indicated COVID-19, the complete diagnostics and treatment could not be
implemented in the ED, but required sending
to the hospital level. The significance of the ED
was in an urgent treatment of the life-endangered patients in the first contact, in the ARI
and in the field, then in the triage, examination,
diagnostics and theraphy according to the seriousness of the clinical picture, as well as in the
transportation of the patients requiring hospital treatment. Diagnostics of more serious
clinical forms of disease and timely treatment
of patients with cardiological and pulmonary
symptomatology required doing laboratory
analyses, determining CRP, Troponin T and D
dimer, which was the chief indicator for the
doctors in the ED in establishing diagnosis and
justification for sending the patient for the hospital treatment.

Acknowledgements
None.

None.

References
1.
2.

3.

4.

5.

6.

7.

8.

9.

Hu B, Guo H, Zhou P, Shi ZL. Characteristics of SARSCoV-2 and COVID-19. Nat Rev Microbiol 2021
Mar;19(3):141–54.
Chou R, Dana T, Buckley DI, Selph S, Fu R, Totten AM.
Epidemiology of and risk factors for coronavirus infection in health care workers. Ann Intern Med 2020 Jul
21;173(2):120–36.
Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic
characterization and epidemiology of 2019 novel coronavirus: implications for virus origins and receptor
binding. The Lancet 2020 Feb 22;395(10224):565–74.
Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F, et al. Association of cardiac injury with mortality in hospitalized
patients with COVID-19 in Wuhan, China. JAMA Cardiol
2020 Jul 1;5(7):802–10.
Wu Z, McGoogan JM. Characteristics of and important
lessons from the Coronavirus Disease 2019 (COVID-19)
outbreak in China: Summary of a report of 72 314 cases
from the Chinese Center for Disease Control and Prevention. JAMA 2020 Apr 7;323(13):1239–42.
Xu XW, Wu XX, Jiang XG, Xu KJ, Ying LJ, Ma CL, et al.
Clinical findings in a group of patients infected with
the 2019 novel coronavirus (SARS-Cov-2) outside of
Wuhan, China: retrospective case series. BMJ 2020 Feb
19;368:m606.
Han H, Yang L, Liu R, Liu F, Wu KL, Li J, et al. Prominent
changes in blood coagulation of patients with SARSCoV-2 infection. Clin Chem Lab Med 2020 Jun
25;58(7):1116–20.
Chen L, Hao G. The role of angiotensin-converting enzyme 2 in coronaviruses/influenza viruses and cardiovascular disease. Cardiovasc Res 2020 Oct
1;116(12):1932–6.
Fung SY, Yuen KS, Ye ZW, Chan CP, Jin DY. A tug-of-war

28

Banjac et al. Scr Med 2022 Mar;53(1):21-8.

10.

11.
12.

13.

14.

15.

16.

17.

between severe acute respiratory syndrome coronavirus 2 and host antiviral defense: lessons from other
pathogenic
viruses.
Emerg
Microbes
Infect
2020;9(1):558–70.
Li D, Chen Y, Jia Y, Tong L, Tong J, Wang W, et al. SARSCoV-2-induced immune dysregulation and myocardial
injury risk in China: insights from the ERS-COVID-19
study. Circ Res 2020 Jul 17;127(3):397–9.
Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A
novel coronavirus from patients with pneumonia in
China, 2019. N Engl J Med 2020 Feb 20;382(8):727–33.
De León-Rodríguez SG, Hernández-Rico B, Olmo-Vázquez GD, Cruz-Dávalos I, Bonifaz LC. SARSCoV-2: previous coronaviruses, immune response and
development of vaccines. Bol Med Hosp Infant Mex
2020;77(5):252–61.
Alhazzani W, Møller MH, Arabi YM, Loeb M, Gong MN,
Fan E, et al. Surviving Sepsis Campaign: guidelines on
the management of critically ill adults with Coronavirus Disease 2019 (COVID-19). Intensive Care Med 2020
May;46(5):854–87.
Skrbic R, Verhaz A, Kovacevic P, Travar M, Kovacevic T,
Pelemis M, et al. Guidelines for treating infection
caused by the new coronavirus. Banja Luka: Faculty of
Medicine; 2020.
Stevanović K. [Corona virus in November: What happened in the most difficult month since the beginning
of the pandemic]. Available at: https://www.bbc.com/
serbian/lat/srbija-55138088.
[Cited:28-Feb-2022].
Serbian.
Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early
transmission dynamics in Wuhan, China, of novel coronavirus–infected pneumonia. N Engl J Med 2020 Mar
26;382(13):1199–207.
Driggin E, Madhavan MV, Bikdeli B, Chuich T, Laracy J,
Biondi-Zoccai G, et al. Cardiovascular considerations
for patients, health care workers and health systems
during the COVID-19 pandemic. J Am Coll Cardiol 2020
May 12;75(18):2352–71.

18. Sorbello M, El-Boghdadly K, Di Giacinto I, Cataldo R, Esposito C, Falcetta S, et al. The Italian coronavirus disease 2019 outbreak: recommendations from clinical
practice. Anaesthesia 2020 Jun;75(6):724–32.
19. Leung C. Clinical features of deaths in the novel coronavirus epidemic in China. Rev Med Virol 2020 Mar
16;e2103. doi: 10.1002/rmv.2103.
20. Shenoy N, Luchtel R, Gulani P. Considerations for target
oxygen saturation in COVID-19 patients: are we under-shooting? BMC Med 2020 Aug 19;18(1):260. doi:
10.1186/s12916-020-01735-2.
21. Garg S, Kim L, Whitaker M, O'Halloran A, Cummings C,
Holstein R, et al. Hospitalization rates and characteristics of patients hospitalized with laboratory-confirmed
Coronavirus Disease 2019 - COVID-NET, 14 States,
March 1-30, 2020. MMWR Morb Mortal Wkly Rep 2020
Apr 17;69(15):458-64.
22. Berger JS, Kunichoff D, Adhikari S, Ahuja T, Amoroso N,
Aphinyanaphongs Y, et al. Prevalence and outcomes of
D-Dimer elevation in hospitalized patients with
COVID-19. Arterioscler Thromb Vasc Biol 2020
Oct;40(10):2539–47.
23. Hosseiny M, Kooraki S, Gholamrezanezhad A, Reddy S,
Myers L. Radiology perspective of Coronavirus Disease
2019 (COVID-19): lessons from severe acute respiratory syndrome and middle east respiratory syndrome.
AJR Am J Roentgenol 2020 May;214(5):1078–82.
24. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study. Lancet Lond Engl 2020 Feb
15;395(10223):507–13.
25. Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical
characteristics of Coronavirus Disease 2019 in China.
N Engl J Med 2020 Apr 30;382(18):1708–20.
26. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical
characteristics of 138 hospitalized patients with 2019
Novel Coronavirus–infected pneumonia in Wuhan,
China. JAMA 2020 Mar 17;323(11):1061–9.

