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Purpose: Since the initial documentation of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in late December 2019,
the coronavirus disease 2019 (COVID-19) pandemic has become a leading cause of morbidity and mortality worldwide. Under these
circumstances, the present study aimed to analyze the characteristics of hospitalized cases, according to the progression and severity of
the disease, to reveal the main independent risk factors for death by COVID-19 in the western Romanian population.
Patients and Methods: This retrospective study included 936 patients admitted to Victor Babes Clinical Hospital of Infectious
Diseases Timisoara, with COVID-19 between 1 February 2020 and 31 January 2021. The patients were divided into three subsamples
based on disease severity: subsample I (n = 344), comprising patients with mild forms of the disease; subsample II (n = 475)
comprising patients with moderate disease; and subsample III (n = 117) for patients with severe disease. Biochemical analysis and
assessment of disease severity were performed on all patients.
Results: The mean age was 48.76 years (two months to 94 years). The median values for age, number of hospitalization days, and
disease duration days before hospital admission varied with high statistical significance between the three subsamples (p < 0.001). A
statistically significant difference was also observed regarding body mass index (BMI), with higher values in subsample III (p <
0.001). The in-hospital fatality rate was zero in subsample I, 3.58% in subsample II, and 71.79% in subsample III (p < 0.001). Of the
deceased patients, 69.31% were over the age of 65 years, 29.70% were aged 36–64 years, and 0.99% were aged 19–35 years.
Cumulated comorbidities were recorded in 92.08% of the deceased patients.
Conclusion: Older age, the number of disease duration days before hospital admission, BMI, and renal pathology are independent
risk factors for mortality in COVID-19 and can help clinicians to identify patients with poor prognosis and who are at high risk for
mortality at an early stage.
Keywords: severe acute respiratory syndrome coronavirus 2, SARS-CoV-2, fatality rate, disease severity, risk factors

Introduction
The enveloped, positive-sense RNA single-stranded SARS-CoV-2, is a novel member of the β-coronavirus genus to infect
humans since severe acute respiratory syndrome coronavirus (SARS-CoV) and Middle East Respiratory Syndrome
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Coronavirus (MERS-CoV) in the early 2000s. SARS-CoV-2 is the first pathogenic coronavirus to cause a large-scale outbreak
with continuous strain on the global medical infrastructure and economics.1–3

The clinical spectrum of COVID-19 ranges from asymptomatic to bilateral pneumonia, consisting of extensive
interstitial and alveolar inflammatory infiltrates, thickening of alveolar septa, vascular congestion, and lung oedema,
often associated with acute respiratory distress syndrome (ARDS), respiratory failure, viral sepsis and multiorgan
dysfunction.4–6 As a consequence of lung parenchymal damage and altered pulmonary circulation, pulmonary hyperten-
sion may develop, leading to right ventricular involvement and right-heart failure.7 Although respiratory pathology
prevails, COVID-19 determines cardiovascular complications and is frequently responsible for a fatal outcome, espe-
cially in elderly patients with underlying cardiovascular diseases. The spectrum of cardiovascular complications is very
large, ranging from sinus tachycardia or hypotension to various arrhythmias, myocardial ischemia, acute myocarditis
with heart failure, or even pulmonary thromboembolism.8–12 By 10 May 2021, the COVID-19 there were 157,973,438
confirmed cases of COVID-19, with 3,288,455 deaths, representing the largest modern epidemiologic event after the
Great Spanish Flu of 1918.13

In Romania, between 26 February 2020, when the first case was detected, and the end of 2020, 632,263 COVID-19
cases and 15,767 COVID-19 related-deaths were reported. Up until 10 May 2021, 1,066,731 cases and 29,034 COVID-
19 related-deaths were recorded nationwide. In Timiş County, throughout 2020, official records included 25,916 COVID-
19 cases and, respectively, 53,822, until 10 May 2021.14

Victor Babes Clinical Hospital of Infectious Diseases Timisoara, the largest specialized hospital in the West of
Romania, admits mainly patients from Timis County, but also from the neighboring districts, and its Clinic II has 60 beds
for infectious diseases, of which 80% are dedicated to COVID-19 patients. Under these circumstances, the present study
analyzed the characteristics of hospitalized cases according to disease progression and severity to reveal the main
independent COVID-19 risk factors for death in the western Romanian population.

Materials and Methods
This observational, cross-sectional, retrospective study comprised 936 patients admitted with COVID-19 to Clinic II of
Victor Babes Clinical Hospital of Infectious Diseases Timisoara, between 1 February 2020 and 31 January 2021.

Patients who fulfilled the study criteria had a confirmed case of acute respiratory syndrome with the new coronavirus,
ie, patients in whom the nucleic acid of SARS-CoV-2 was detected by a real-time reverse transcriptase polymerase chain
reaction (RT-PCR) test via a nasopharyngeal or oropharyngeal swab and sputum or tracheobronchial exudate for severe
cases.15 Treatment was conducted in accordance with the Romanian Ministry of Health’s COVID-19 guidelines in force
at the time of patient hospitalization. Based on disease severity, the patients were administered antiviral therapy
(remdesivir or favipiravir), interleukin-1 receptor antagonists, humanized monoclonal antibodies against the interleu-
kin-6 receptor, steroid treatment with dexamethasone or methylprednisolone, low molecular weight heparin, broad-
spectrum antibiotics, proton pump inhibitors, antitussives, or antipyretics.16–18 According to the Romanian National
Institute of Public Health, clinical criteria include the presence of at least one of the following signs or symptoms: –
Cough, fever, shortness of breath, sudden onset of anosmia, ageusia or dysgeusia, in children – the presence of
gastrointestinal symptoms (vomiting and accelerated intestinal transit), radiologic signs of COVID-19 compatible
lesions, and epidemiologic criteria that include at least one of the followings:

• direct contact with a COVID-19 confirmed case, within 14 days before the date of symptom onset;
• residents or staff members in institutions caring for a vulnerable population, during 14 days before the date of onset,

or institutions with confirmed SARS-CoV-2 transmission.18

Patients admitted to other departments, admitted for other diagnoses or discharged and readmitted, were excluded
from the study. The following demographic and clinical data on SARS-CoV-2 infected patients were collected: period of
hospitalization, clinical form upon admission, symptomatology, comorbidities, and status upon discharge.

Sampling
The 936 patients were classified into three subsamples depending on the clinical form of the infection and following the
definitions of Romanian Public Health’s COVID-19 guidelines. Thus:

https://doi.org/10.2147/IJGM.S350920

DovePress

International Journal of General Medicine 2022:152026

Laza et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Subsample I (n=344)
Patients with a mild form of the disease:

oHistory of low-grade fever or afebrile upon admission;
oSymptoms of fatigue, dysphagia, irritative cough, smell, or taste disorders in the absence of imagistic signs of

pulmonary lesions or organ dysfunction;
oNormal peripheral O2 saturation (SpO2);
oInflammatory markers (C-reactive protein-CRP and fibrinogen) within normal or slightly elevated limits;
oAbsent coagulation disorders;
oNormal platelet count;
oNormal lymphocyte count.

Subsample II (n=475)
Patients with a moderate form of the disease having at least one of the followings:

oFever and signs of non-severe pneumonia;
oLocalized or minor pulmonary lesions affecting <50% of the total pulmonary area;
oPossible organ damage;
oSpO2 between 90% and 95% with no oxygen therapy required;
oModerate lymphopenia;
oIncreased inflammatory syndrome (CPR > 20 mg/dL and fibrinogen ≤1464 mg%).

Subsample III (n=117)
Patients with signs of severe pneumonia having at least one of the followings:

oDyspnea;
oRespiratory rate ≥30/min;
oSpO2 ≤ 90% at rest;
oArterial oxygen partial pressure (PaO2)/fraction of inspired oxygen (FiO2) ≤300 mmHg;
oLow hemoglobin;
oSevere lymphopenia;
oIncreased lactate (over two times the normal level);
oCRP over 100 mg/dL;
oCoagulation disorders with platelet counts below 100,000/mm3 and increased D-dimers;
oOrgan lesion signs;
oImagistic aspects – extended lesions >50%, ground glass lesions, progression of lesions with 50% or more within

24–48 hours.19

Molecular Method for Case Certification
COVID-19 confirmation was carried out using the CFX-96 Real-Time System IVD (Bio-Rad, California, USA). The
viral RNA was extracted with the NIMBUS extractor, using the STARMag 96 × 4 Universal Cartridge Kit (Seegene,
Seoul, South Korea) and amplified with the Allplex 2019-nCoV Kit (Seegene, Seoul, South Korea), which amplifies
three viral targets and one control gene: RdRP gene (Cal Red 610); N gene (Quasar 670); E gene (FAM); Internal control
(HEX). According to the World Health Organization’s (WHO) recommendations, 45 amplification cycles were used.
Because the CFX-96 Real-Time System IVD used in this study expresses only the threshold cycle (CT) values (the limit
of detection is 100 copies/reaction) and does not provide the quantitative value of the viral load, the samples were labeled
as positive when specific SARS-CoV-2 genes were detected.

Definitions
Body mass index (BMI; kg/m2) was calculated according to the following formula: BMI = weight (kg) ÷ height2 (m2).
Obesity was defined as a BMI over 30.0 kg/m2 (for both genders) and morbid obesity as values over 40.0 kg/m2.20
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Excess in-hospital mortality was calculated by the difference between the number of deceased patients in the
department between February and December 2019 to the total reported number of patients admitted to the Department
during the same period and the same report calculated for the same time interval in 2020.21 The COVID-19 fatality ratio
was calculated by reporting the number of patients who died by this pathology to the number of cases admitted to the
clinic with the respective pathology during the period of 1 February to 31 December 2020.22 Lethality was represented
by the percentage of deaths by COVID-19 to the total number of deaths recorded in the clinic during the mentioned
period.

Data collection respected and protected confidentiality. The study was conducted in accordance with the Declaration
of Helsinki and was approved by the Ethics Commission of SCBIPVBT, no. 4534/14.05.2021. Due to the retrospective
study design, informed consent could not be obtained from the patients.

Statistical Analysis
Data analysis was conducted using IBM SPSS Statistics 20 software (SPSS Inc., Chicago, USA). Continuous variables
are characterized by the median and interquartile (IQR), while categorical variables are characterized by the value and
percentage. Data distribution was tested by the Kolmogorov–Smirnov test. Numerical variables were compared by
Kruskal–Wallis for all the three subsamples, a Mann–Whitney U-test was used for comparison between two subsamples,
while for nominal ones, the chi-squared test was used (Fisher’s exact test). For bivariate correlations, we applied
Spearman correlation. A risk factor was defined in the case of OR/RR > 1 (lower limit of 95% CI > 1), under statistical
significance conditions. Variables that met the risk factor criteria under univariate analysis (OR > 1 (lower limit of 95%
CI > 1)) were investigated by logistic regression. The model was chosen according to the Nagelkerke R2 coefficient and
the Hosmer–Lemeshow test to assess the deviation from the theoretical model. All the statistical tests were two-tailed,
and the statistical significance threshold (p) was set at 0.05.

Results
The age of the 936 COVID-19-positive cases hospitalized in Clinic II of Victor Babes Clinical Hospital of Infectious
Diseases Timisoara, varied between two months and 94 years, with a mean value of 48.76 years (mean value for
subsample I = 31.15, standard deviation = 20.24; mean value for subsample II = 57.01, standard deviation = 13.78; mean
value for subsample III = 67.12, standard deviation = 13.99). No significant differences between three subsamples were
observed regarding gender distribution (F/M= 49.89/50.11% p=0.926). Patients came mainly from urban areas (U/
R=64.74/35.26%, p<0.001).

The distribution of cases showed a first peak in April, caused by imported cases, a significant decrease, due to the
physical distancing imposed during the state of emergency (declared in Romania between 15 March 2020 and 15 May
2020) followed by the multiplication of cases in parallel with the increase in community transmission. Fatalities reached
a peak in November 2020 (Figure 1). The global fatality by COVID-19 during the period 1 February 2020 to 31 January
2021 was 10.79%, and lethality was 92.66%. The in-hospital mortality rate in the clinic and during the above-mentioned
period reached 8.25%, with an excess mortality of 7.11% compared to the 1 February to 31 January 2020 period (when it
was 1.14%).

Most hospitalized cases presented medium-severity clinical forms (50.75%, n = 475), while 36.75%, (n = 344) were
mild cases and 12.50%, (n = 117) were severe.

The analysis of the three subsamples, grouped according to the clinical form of the disease-the result of the conflict
between SARS-CoV-2 and the power of the host immune defense, is presented in Table 1.

The median values for age, number of hospitalization days, and number of disease duration days before hospital
admission varied with high statistical significance between the three subsamples (p<0.001). A statistically significant
difference was observed among the three subsamples regarding body mass index, with higher values in subsample III
(p<0.001). Gender differences were also highly statistically significant, with the predominance of women in the sample
having mild forms, while men were predominant in the medium and severe samples (p<0.001) (Table 1).

The disease progression differed with high statistical significance between the three subsamples. The in-hospital
fatality rate was zero in subsample I, 3.58% in subsample II, and 71.79% in subsample III (p<0.001). Of the patients with
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negative disease progression, 57 (56.43%) died during hospitalization in the intensive care unit (ICU), 89.47% of whom
required orotracheal intubation. Comorbidities varied with high statistical significance, reaching 33.43% in mild cases,
75.58% in medium cases, and 88.89% in severe cases. Meanwhile, cardiovascular pathology (high blood pressure,
ischemic cardiomyopathy, and atrial fibrillation), diabetes, obesity, and kidney diseases varied with high statistical
significance between the three subsamples; in contrast, pulmonary pathology and oncologic diseases did not vary
(p=0.259 and 0.430, respectively). Moreover, no statistical significance was observed regarding autoimmune diseases
(p=0.473), chronic liver diseases (p=0.120), organ transplantation (p=0.706) and pregnancy (p=0.075) between the three
subsamples. No patient included in the study had human immunodeficiency virus (HIV). Additionally, statistically
significant differences were observed in neuropsychic and gastric diseases between patients with different clinical forms.
Of note, 71.79% of severe cases presented cardiovascular comorbidities and 29.06% had diabetes mellitus (Table 1).

Intricate aspects of symptom onset were noticed. All known respiratory, digestive, neurological, nonspecific, and
atypical variants were found. Of the neurological symptoms, anosmia, ageusia and asthenia were recorded in moderate/
severe cases, as well as in mild cases.

Clinical severity correlated significantly with age (strong correlation; rho = 0.621, p<0.001), as well as the number of
disease duration days prior to hospital admission and the BMI (medium correlation; rho = 0.424/0.454, p<0.001).

The analysis of risk factors for death by COVID-19, using multivariate logistic regression, identified age, the number
of disease days prior to hospital admission, BMI, and renal pathology as independent risk factors, as shown in Table 2.

Meanwhile, the mild and moderate clinical forms represent the usual disease progression of SARS-CoV-2 infection,
and the severe clinical form often belongs to unfavorable disease progression followed by death: - 81.19% of the
deceased patients had a severe clinical form. Death occurred in 18.81% of the patients with the moderate form and in
none of those with mild clinical forms. Of the deceased patients, 69.31% were over the age of 65, 29.70% were 36–64
years, and 0.99% were 19–35 years. Cumulated comorbidities were recorded in 92.08% of the deceased (Table 2).

Discussion
The mean age of the 936 COVID-19 patients hospitalized in the clinic was 48.76 years, which was similar to that in a
2020 Chinese study that received national coverage, in which the mean age of 1590 patients was 48.9 years.23 In
Romania, a multicentric study on a smaller sample of 432 patients published in December 2020 identified a mean age of
68 years, but the subjects came from 36 districts of Romania, while the present study mainly focused on the four districts
in western Romania. Most of the patients came from Timiș, but others came from Arad, Caraș-Severin or Hunedoara.24

In a study conducted in China at the beginning of the pandemic, and published in March 2020 in The Lancet, the median
age was 56 years for hospitalized patients.25 The mean age of samples may vary, influenced by the life expectancy of the

Figure 1 Distribution of COVID-19 hospitalized cases and the case fatality ratio (N=936).
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Table 1 Statistical Analysis of the Three Subsamples (N = 936)

Variable Ss I Mild Form
n1 = 344

Ss II Medium Form
n2 = 475

Ss III Severe Form
n3 = 117

p sig

Age median [IQR] 30.00 [15.00–

45.00]

58.00 [48.00–67.00] 69.00 [57.00–78.00] <0.001s

No. of hospitalization days median [IQR] 7.00 [3.00–11.00] 10.00 [7.00–14.00] 11.00 [4.00–16.00] <0.001s

No. of previous days of disease median [IQR] 2.00 [0.00–4.00] 4.00 [3.00–6.00] 6.00 [4.00–7.00] <0.001s

Body mass index median [IQR] 22.85 [19.08–25.66] 26.06 [23.88–29.30] 29.07 [25.69–34.48] 0.025s

Female (n, %) 208 (60.47) 211 (44.42) 48 (41.03) <0.001s

Male (n, %) 136 (39.53) 264 (55.58) 69 (58.97)

Treatment for COVID-19 prior to hospitalization (n, %) 47 (13.66) 102 (21.47) 30 (25.64%) 0.003 s

Disease progression

Cured (n, %) 176 (51.16) 264 (55.58) 20 (17.09) <0.001s

Discharged upon request (n, %) 157 (45.64) 180 (37.89) 7 (5.98) <0.001s

Death (n, %) 0 (0) 17 (3.58) 84 (71.79) <0.001s

Transfer due to late complications (n, %) 1 (0.29) 5 (1.05) 3 (2.56) 0.089 ins

Intensive care unit transfer (n, %) 0 (0) 3 (0.63) 3 (2.56) 0.011s

Comorbidities

None (n, %) 229 (66.57) 116 (24.42) 13 (11.11) <0.001s

Pulmonary (n, %) 18 (5.23) 34 (7.16) 11 (9.40) 0.259 ins

Cardiovascular (n, %) 46 (13.37) 261 (54.95) 84 (71.79) <0.001s

Diabetes (n, %) 12 (3.49) 100 (21.05) 34 (29.06) <0.001s

Obesity (n, %) 19 (5.52) 101 (21.26) 49 (41.88) <0.001s

Neoplasms (n, %) 16 (4.65) 29 (6.10) 9 (7.69) 0.430 ins

Neuropsychic (n, %) 19 (5.52) 39 (8.21) 18 (15.38) 0.003s

Gastroenterological (n, %) 9 (2.62) 33 (6.95) 7 (5.98) 0.001s

Renal (n, %) 5 (1.45) 25 (5.26) 18 (15.38) <0.001s

Autoimmune diseases* (n, %) 6 (1.74) 14 (2,95) 2 (1.71) 0.473 ins

Chronic liver diseases (n, %) 3 (0.87) 14 (2,95) 3 (2.56) 0.120 ins

Organ transplantation (n, %) 1 (0.29) 3 (0.63) 1 (0.85) 0.706 ins

Pregnancy (n, %) 3 (0.87) 0 (0) 0 (0) 0.075 ins

Symptom onset

Atypical (n, %) 3 (0.87) 9 (1.89) 4 (3.42) 0.168 ins

Respiratory (n, %) 125 (36.34) 388 (81.68) 115 (98.29) <0.001s

Digestive (n, %) 47 (13.66) 106 (22.32) 13 (11.11) <0.001s

Febrile (n, %) 124 (36.05) 287 (60.42) 59 (50.43) <0.001s

(Continued)
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population from which the sample comes or by the pandemic control measures in the respective territory. A lower
number of mild clinical forms in our study were noted in the 0–16 years age group, ie, 109 patients (11.64%), which may
be explained either by a better nonspecific natural immune defense (involving also pattern recognition receptors (PRRs)
and pathogen-associated molecular patterns (PAMPs) receptors) or by a higher involvement of the angiotensin-convert-
ing enzyme 2 (ACE2) circulating form, having a protective role.26 The ACE2 enzyme, which has been proven to be the
main cell receptor for SARS-CoV-2, has some peculiarities: Although it is well expressed in the digestive tract,
gallbladder, heart, kidney, and seminal glands, SARS-CoV-2 more frequently causes pulmonary lesions. Even if the
tissue expression of ACE2 allows the virus to enter the cell, the soluble form of ACE2 behaves like a protective factor
against COVID-19. Thus, the activity of circulating ACE2 is weak in overweight or hypertensive patients but stronger in
children; the fact that ACE2 activity positively correlates with estrogen expression supports the observation that there
might be a relatively higher protection of children to adults and of women to men.27

Regarding the deceased patients in the present study, the median age was significantly higher than in surviving
discharged patients (70 versus 50), similar to the value found in the study conducted by Fei Zhou et al, where the median
age of deceased cases was 69.25 In a study of 355 deceased patients in Italy, a population with a life expectancy higher
than in Romania’s, the mean age was 78.5 years.28 These two studies, which included patients from China and Italy, two
countries with very high mortality rates, found similar results to our study, and concluded that old age is a risk factor for
patient mortality from COVID-19.

The gender distribution was similar (F/M = 49.89%/50.11%) among patients, but with a predominance of women in
mild and men in medium and severe clinical forms (p < 0.001). Gender was close to the statistical significance threshold
(p=0.058), but it was not identified as a risk factor for death following univariate analysis. The fact that, in most cases,
women presented mild/medium forms of disease while the majority of severe forms occurred in men is linked more to the
viral load at the entry gate, the quality of nonspecific immune defense, the expression of ACE2 receptors, and the
protective role of the soluble ACE2 in women; supplemented by the protective role of estrogen.29 This relative protection
for women is not supported by the statistical data in the present study, regarding the gender distribution of deaths,
because individual peculiarities and cumulated comorbidities come first. Still, the latest analysis of risk factors for death
in confirmed COVID-19 cases, elaborated by the National Institute of Public Health in Romania in November 2020,
identified being male as a risk factor (OR = 1.67, 95% CI 1.48–1.88).30

The predominance of urban residents in the case of the patients hospitalized with SARS-CoV-2 infection (U/R=64.74/
35.26%, p<0.001) is explained by the airborne transmission favored by urban agglomeration, cohabitation in small and
crowded spaces, sometimes with suboptimal sanitation, and air pollution significantly higher than in rural areas. A study
elaborated by the collective led by Conticini et al hypothesized that exposure to highly polluted air for long periods leads
to a weakening of the defense mechanisms in the respiratory tract. They revealed a correlation between the Air Quality
Index (which measures the level of pollution) and the number of COVID-19 deaths in regions of Lombardy and Emilia
Romagna, where there was no direct proportional decrease in cases after a decrease in pollution after the pandemic. This
shows that pollution has long-term effects on the respiratory system that cannot be rapidly reversed.31

Table 1 (Continued).

Variable Ss I Mild Form
n1 = 344

Ss II Medium Form
n2 = 475

Ss III Severe Form
n3 = 117

p sig

Neurological (n, %) 107 (31.10) 199 (41.89) 19 (16.24) <0.001s

Nonspecific (n, %) 36 (10.46) 196 (41.26) 52 (44.44) <0.001s

Asymptomatic (n, %) 107 (31.10) 12 (2.53) 2 (1.71) <0.001s

Note: *Includes autoimmune thyroiditis, systemic lupus erythematosus, psoriasis, rheumatoid arthritis, ankylosing spondylitis, systemic scleroderma, polymyositis, and
dermatomyositis.
Abbreviations: sig, significance; s, significant difference; ins, insignificant difference; N, number; Ss, subsample.
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Table 2 Risk Factors for Death by COVID-19 (N = 936)

Variable Subsample Discharged
Patients n1 = 835

Subsample Deceased
Patients n2 = 101

Univariate Analysis Multivariate Analysis

p sig OR [95% CI] p sig aOR [95% CI]

Age (median, [IQR]) 50 [33.00–63.00] 70 [60.00–80.00] <0.001s 1.08 [1.06–1.10] <0.001s 1.09 [1.07–1.11]

No. of hospitalization days (median, [IQR]) 9 [5.00–14.00] 8 [4.00–15.00] 0.364ins 1.01 [0.98–1.05] / /

No. of disease duration days before hospital

admission (median, [IQR])

4 [2.00–3.00] 5 [3.00–7.00] <0.001s 1.19 [1.12–1.27] <0.001s 1.15 [1.07–1.24]

Body mass index (median [IQR]) 24.97 [22.32–27.78] 27.68 [24.77–33.64] <0.001s 1.09 [1.06–1.13] <0.001s 1.08 [1.04–1.13]

Female (n, %) 426 (51.02) 41 (40.59) 0.058ins 0.66 [0.42–1.02] / /

Male (n, %) 409 (48.98) 60 (59.41)

Cardiovascular pathology (n, %) 353 (42.27) 38 (37.72) 0.370ins 0.82 [0.53–1.29] / /

Chronic renal pathology (n, %) 27 (3.23) 21 (20.79) <0.001s 7.86 [4.07–15.15] <0.001s 6.65 [3.25–13.61]

Diabetes (n, %) 117 (14.01) 29 (28.71) <0.001s 2.47 [1.50–4.07] / /

Abbreviations: sig, significance; s, significant difference; ins, insignificant difference; N, number; IQR, interquartile range; aOR, adjusted odds ratio; CI, confidence interval.
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The percentage of severe forms of the total number of hospitalized cases in this retrospective study was 12.50%,
slightly lower than the 16% identified by one of the Chinese studies mentioned previously.27

COVID-19 led to a 7.23-fold increase in in-hospital mortality in the surveyed department, and the case fatality ratio
by this infectious disease reached 10.79% in the context of a global national mean (outpatient and inpatient) of 2.75%.32

In a study conducted by Wei-Jie Guan et al, fatality among hospitalized patients was 3.1% during the pandemic onset in
totally different populations and intensity of epidemiological restrictions.25 The increasing fatality curve may be
explained by the fact that the period from the onset of symptoms and the addressability to tertiary medical units
increased during the pandemic to the point where medium and severe cases that did not improve under outpatient
treatment became predominant.

In Romania, specific challenges were faced with regard to managing the spread and limiting the impact of the disease,
ranging from healthcare infrastructure to demographic and sociocultural aspects. As the country has a sizeable diaspora,
major difficulties were faced when large numbers of individuals from highly affected areas returned to Romania.33 The
fast implementation of control measures successfully averted a surge in the number of COVID-19 cases during the initial
phases of the epidemic, and by early May, the increase in incidence in Romania was comparable to that of moderately
affected countries. As such, on 15 May 2020, the authorities replaced the national state of emergency with a state of alert,
thereby relaxing most of the restrictions.33,34 Despite the drastic measures taken by the authorities, public confusion
emerged in the following stages of the outbreak, as a result of misinformation regarding COVID-19. This increased the
possibility of a worse outcome for vulnerable populations; thus, the highest fatality recorded for our study was in
November 2020 to December 2020, a period with a relatively low hospitalization rate.

This study revealed that severe clinical forms had a significantly higher median number of days of disease duration
prior to hospital admission compared to the mild and medium ones. In addition, the percentage of patients with
ambulatory treatment prior to hospitalization was significantly higher for the medium and severe clinical forms
(11.36% mild vs 21.47% medium and 25.64%, p=0.003), which with hospitalization delay, drew attention to the
importance of evaluation and rapid admission, in order to maximize the chances of favorable outcome. The ambulatory
treatment included antipyretics, antitussives, vitamins C and D, and zinc. Azithromycin was also sometimes prescribed in
the first half of 2020, while for those with mild forms, an oral anticoagulant (INN apixaban) was sometimes replaced by
antiplatelet medication. Corticosteroids in anti-inflammatory doses were also recommended from October 2020.

In the entire sample (N=936), comorbidities were dominated by cardiovascular pathology in 41.77% of patients, but
no major cardiovascular diseases-symptomatic coronary heart disease, arrhythmia, or heart failure-were observed.
Cardiovascular pathology was not identified as a death risk factor after applying univariate analysis (OR = 0.82 [0.53–
1.29], p=0.370), but more as a consequence of aging.

Type 2 diabetes mellitus (T2DM) was present in 15.59% of patients, 29.06% in those with severe forms and in 29
deceased patients (28.71%). Because of impaired insulin secretion due to beta-pancreatic cell dysfunction combined with
increased insulin resistance in peripheral tissues (muscle and fat tissue), chronic hyperglycemia was present, which is
difficult to manage and can cause microvascular (cardiac, renal, and neurological) or macrovascular (cardiac, cerebral,
and peripheral) complications demonstrating that the long disease progression of diabetes mellitus adds an important risk
factor to SARS-CoV-2 infection.35,36 In this study sample, T2DM, as an associated disease, was identified as a risk factor
for unfavorable disease progression only in the univariate analysis (OR = 2.47 [1.50–4.07], p<0.001), with a bidirectional
effect – T2DM aggravated COVID-19, which, in turn, aggravated T2DM.

Obesity is associated with increased mortality. The death risk of all causes is 50%–100% higher as compared to
normal-weight individuals, largely because of cardiovascular impairment. Hyperinsulinemia and insulin resistance are the
usual indicators. In both women and men, obesity is an independent risk factor for ischemic cardiomyopathy, myocardial
infarction, and heart failure. Obesity, especially of the abdominal variety, is associated with an atherogenic lipid profile
having increased levels of LDL-cholesterol, very low-density lipoproteins, and triglycerides, and low levels of HDL-
cholesterol and adiponectin, an adipokine with vascular protector and anti-inflammatory roles. An extended mass of fat
tissue is associated with increased levels of pro-inflammatory cytokines. The macrophages derived from fat tissue might
be the primary source of local and systemic pro-inflammatory cytokines.35,36
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In our study, 18.05% of the patients (5.52% of those with the mild form of COVID-19, 21.26% with the moderate
form, and 41.88% with the severe form) had obesity as the main comorbidity (p<0.001). A BMI over 40 kg/m2, which
means morbid obesity, was identified in two patients (0.58%) of subsample I, 15 patients (3.16%) of subsample II and 11
patients (9.40%) of subsample III (p<0.001). Among the deceased patients, 34 (33.66%) were obese, of whom seven
(6.93%) had morbid obesity, which meant that the obesity diagnosis represented a death risk factor (OR = 2.63 [1.63–
4.23], p<0.001), as did morbid obesity (OR = 2.89 [1.01–7.27], p=0.024) in the univariate analysis. The multivariate
logistic regression model identified BMI as an independent risk factor of death (aOR = 1.08 [1.04–1.13], p<0.001).

Renal pathology plays an important role in the disease progression of COVID-19. Knowing that ACE2 expression is
well represented in the kidney, nephron lesions (glomeruli, proximal tubule, Henle’s loop and distal tubule) are expected
to occur, beginning with the first phases of infection, leading to an early and marked disturbance of the fluid electrolyte
and acid-base balance.37 In this study, 5.13% of all patients presented with renal pathology and 21 of the deceased
(20.79%) had chronic renal diseases, the criteria for independent death risk factors being met (aOR = 6.65 [3.25–13.61],
p<0.001).

In the analysis of death risk factors in confirmed COVID-19 cases elaborated by the National Institute of Public Health
in Romania, cardiovascular diseases were first (OR = 3.48 [3.06–3.97]), followed by chronic renal diseases (OR = 2.91
[2.39–3.53]) and oncologic diseases (OR = 2.58 [1.99–3.34]). Diabetes was sixth (OR = 2.05 [1.75–2.39]), after chronic
hepatic and pulmonary diseases.30 In our research, neither pulmonary pathology (6.73% of the total number of patients) nor
neoplastic diseases (5.77%) significantly varied among subsamples, while neuropsychic pathology prevailed in those with
severe forms compared to the other subsamples (p = 0.003).

Compared to the study conducted by Fei Zhou et al, cardiovascular and renal comorbidities were more frequent
(41.77 vs 38%, and 5.13 vs 1%, respectively), whereas diabetes prevailed in the Asian study (15.59 vs 19%), in the
context of a higher prevalence of this pathology in Southeast Asia.25,38

In 96.04% of the deceased patients in this study, respiratory symptoms were predominant (dry cough, dyspnea, and
low oxygen saturation). In 63 patients in whom dyspnea became extreme (marked suffocation sensation), medical
surveillance continued in the ICU for prosthetic respiratory treatment and supportive mechanical ventilation. Of these, 57
(56.43%) died during hospitalization in the ICU, 89.47% of whom required orotracheal intubation.

In the present study, unfavorable disease progression was directly related to the degree of pulmonary infiltration,
together with hypoxia, hypercapnia, and organ dysfunction with subsequent onset. An acute onset, marked by well-
expressed respiratory symptoms, a computed tomography (CT) evaluation performed as timely as possible, will improve
the chances for better control of the disease progression. As pulmonary hyperinflammation is equivalent to a pro-
coagulation status, and clinical surveillance imposes a permanent control over the following parameters: oxygen
saturation, coagulation processes, fibrinogen and fibrin degradation products, dynamics of blood sugar levels, fluid-
electrolyte, and acid-base imbalances.

The results of this study provide evidence of the importance not only of endogenous factors at risk of adverse
outcomes (age, associated pathologies, such as overweight, or kidney disease) but also the need for rapid addressability
immediately after the onset of symptoms in the tertiary medical system for evaluation and hospitalization. Prolonging the
ambulatory period, sometimes even with treatment, may be a risk factor for worsening COVID-19 infection. This aspect
is important because after a year and a half of the pandemic, social and medical disparities have deepened, and the
increased level of anxiety of patients has generated a tendency to avoid contact with the medical system.39 Moreover, the
unfavorable disease progression of COVID-19 in this study was in direct relation to the extended pulmonary inflamma-
tory process. Evidence of direct involvement of the SARS-CoV-2 virus is illustrated by the deaths of relatively young
people with no significant pathological history, which leaves open the possibility of reevaluating the claim that the virus
does not kill healthy people who have no comorbidities.

Study Limitations
This retrospective, analytical study involved a single center, so the results cannot be generalized. Furthermore, despite the
significant number of cases, the minimal necessary data did not allow for elaboration of a wider multivariate analysis
model. The study did not allow the analysis of direct biological values (CRP or lactate-dehydrogenase) as potential risk
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factors. Therefore, this study constitutes the base for a future case–control study, focused on analyzing the involvement of
paraclinical and therapeutic aspects in disease progression. Smoking, although it has a wide involvement in cardiovas-
cular and respiratory pathology, was not included as an independent risk factor due to the practical difficulty of adding
accurate information in a retrospective study on the number of cigarettes smoked per day and smoking duration in years.

Conclusion
This study delimitated a disease progression framework, certain risk factors and clinical observations requiring further
research. The SARS-CoV-2 infection generated an important in-hospital mortality excess, and fatalities reached 10.79%.
The multivariate logistic regression model identified age, number of disease duration days before hospital admission,
BMI, and renal pathology as independent death risk factors for COVID-19. The aspect of delayed treatment potentially
leading to unfavorable outcomes was especially relevant as the increased level of anxiety in patients in the course of the
pandemic generated a tendency to avoid contact with the medical system. We noted the potential for inducing negative
disease progression in the case of chronic metabolic and renal pathologies, while cardiovascular diseases proved to be a
consequence of aging rather than a death risk factor.
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