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SUMMARY 

 

Background: Coronavirus disease 2019 (COVID-19) has had global attention with regard to the urgent challeng-

ing threat to global public health. Currently, the novel Omicron variant is showing rapid transmission across the 

world, which appears to be more contagious than the previous variants of COVID-19. Early recognition of disease 

is critical for patients' prognosis. Fever is the most common symptom. We evaluated the clinical characteristics of 

febrile patients with COVID-19 reported in Suzhou and explored the predictors for a longer duration of hospital-

ization in febrile patients. 

Methods: This retrospective study was carried out in 146 Omicron variant infected patients confirmed by nucleic 

acid tests in the Affiliated Infectious Hospital of Soochow University between February 13, 2022 and March 2, 

2022. Data of febrile and afebrile laboratory-confirmed patients on hospital admission in Suzhou were collected 

and compared. According to the median length of stay (LOS), febrile cases were divided into short and long LOS 

groups. Then the predictive factors for a prolonged duration of hospitalization were analyzed using logistic re-

gression methods. Receiver Operating Characteristic (ROC) Curve analysis was used to analyze the effectiveness 

of the risk factors for prolonged duration of hospitalization in febrile COVID-19 patients. 

Results: Of the 146 discharged patients in our study, 112 patients (76.7%) caught a fever. Compared to afebrile 

Omicron patients, febrile patients showed a significantly longer duration of hospitalization (15.00 (5.80) vs. 13.00 

(6.00), p = 0.002). Taking the median LOS (15 days) as the dividing point, 64 febrile cases were assigned to the 

short LOS group and the rest to the long LOS group. The long LOS group had a longer virus shedding duration 

than the short LOS group (18.42 ± 2.86 vs. 11.94 ± 2.50 days, p < 0.001). Compared to short LOS febrile patients, 

long LOS patients were older (44.88 ± 21.36 vs. 30.89 ± 17.95 years, p < 0.001) and showed a higher proportion of 

greater than 60 years old (33.3% vs. 9.4%, p = 0.002; Supplemental Table S2). Febrile patients with long LOS also 

showed a higher proportion of hypertension (25% vs. 6.3%, p = 0.005) and higher levels of cTnI (5.00 (3.00) vs. 

4.00 (2.00) µg/L, p = 0.025). The multivariate analysis indicated that virus shedding duration (OR 2.369, 95% CI 

1.684 - 3.333, p < 0.001) was the independent risk factor associated with long-term hospital stay in febrile patients 

with Omicron. Furthermore, ROC Curve analysis revealed that the area under the curve (AUC) for virus 

shedding duration to diagnose prolonged duration of hospitalization in febrile COVID-19 patients was 0.951 (95% 

CI 0.913 - 0.989). The cutoff point was set at 14.5 days.  

Conclusions: More than half of the non-severe patients exposed to the new Omicron variant had symptoms of fe-

ver. In total, 42.86% of the febrile patients were discharged within 15 days since hospital admission. Febrile Omi-

cron cases took a longer duration of hospitalization compared to afebrile patients, and virus shedding duration 

(OR 2.369, 95% CI 1.684 - 3.333, p < 0.001) was probably a predictive factor for long-term hospital stays. 

(Clin. Lab. 2024;70:xx-xx. DOI: 10.7754/Clin.Lab.2023.231104) 
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COVID-19 - coronavirus disease 2019  

LOS - length of stay  

ROC - Receiver Operating Characteristic  

SARS-CoV-2 - severe acute respiratory syndrome coro-

navirus 2  

IL-6 - interleukin-6  

PCT - procalcitonin  

CRP - C-reactive protein  

cTnI - troponin I  

NT-proBNP - N-terminal pro-brain natriuretic peptide 

CK-MB - creatine kinase isoenzyme  

ALT - alanine aminotransferase  

AST - aspartate aminotransferase  

CT - chest computed tomography  

SD - standard deviation  

ACE - angiotensin-converting enzyme  

ARBs - angiotensin receptor blockers  

TCM - Traditional Chinese Medicine 

 

 

INTRODUCTION 

 

During the two years since the unpredictable emergence 

of coronavirus disease 2019 (COVID-19), a communi-

cable disease caused by severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2), has widely spread 

around the world, creating a wide range of public health 

concerns, and causing extreme pressure on medical re-

sources internationally [1-3]. As enormous efforts by 

scientific researchers and health care workers to strug-

gle with this global pandemic are ongoing, a variety of 

variants have arisen in succession. In the last Novem-

ber, a novel variant of coronavirus detected firstly in 

South Africa appeared, designated as Omicron presently 

by World Health Organization (WHO), which induced a 

rapid rise in new cases within a short span across the 

world [4-6]. It is reported that the risk of severe or lethal 

cases exposed to Omicron is lower; however, the grow-

ing transmissibility could put another highly challeng-

ing strain on global health care systems, which raised a 

thorny problem of whether herd immunity could be 

achieved with universal vaccination coverage [4-7]. 

Therefore, it is urgent to block transmission of Omi-

cron, identify severe cases early, develop more effective 

therapies and expedite booster vaccination projects for 

health care staff worldwide in the event of a new wave 

of Omicron happening.  

On February 13, 2022, the health authority reported the 

first Omicron case in Suzhou. Since then, the Omicron 

cases spread rapidly in Suzhou city, particularly in mass 

gatherings. To control COVID-19 as soon as possible, 
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local government and health authorities implemented 

strict public health measures, including case tracing, ac-

tive detection, and restrictions on outdoor activities, 

traveling, and gatherings. Personal preventive behaviors 

(wearing masks, practicing social distancing, washing 

hands frequently, etc.) were encouraged. Due to these 

positive anti-epidemic measures, the daily number of 

new cases in Suzhou began to drop steadily. By March 

15, 2022, the fight against COVID-19 had achieved a 

phased success. However, despite the declining trend in 

Suzhou, the spread of COVID-19 in peripheral cities ac-

celerated beginning in late March. Since then, Suzhou 

experienced a second wave of the COVID‐19 pandemic. 

Meanwhile, the diagnosis and treatment plan for CO-

VID-19 (trial version 8 revision) was updated with trial 

version 9 on March 14, 2022. Subsequently, Fangcang 

hospitals started to receive patients.  

To date, researchers found that the Omicron virus 

seemed to produce a relatively milder infection com-

pared to the previous variants [7,8]. It was observed that 

the Omicron variant cases showed flu-like symptoms, 

including fever, chills, cough, expectoration, sore 

throat, congestion or runny nose, headache, muscles 

aches, generalized myalgia, diarrhea, vomiting, etc., a 

few of which might develop pneumonia, ARDS, or 

even multiple organ failure [9]. Fever, as the most com-

mon sign of acute upper respiratory infection, is widely 

employed as a screening symptom monitoring for early-

warning cases with COVID-19 in many places, includ-

ing hospital out-patient departments, communities, su-

permarkets, schools, public transportation systems, and 

so on [10]. Previous studies have shown that more than 

90% of COVID-19 patients experienced fever [10-12]. 

The latest research reported that adult febrile COVID-

19 patients were more likely to develop into severe 

events before the emergence of the Omicron variant 

[13]. So far, there are few data about the differences in 

clinical characteristics and short-term prognosis be-

tween Omicron febrile and afebrile cases, and the rela-

tionship between fever and the hospitalization time of 

Omicron cases remains unknown. The proper early 

diagnosis would help the medics in identifying severe 

cases for special treatment thus sparing resources for 

mild ones. 

In this study, we aimed to retrospectively evaluate the 

clinical characteristics of hospitalized patients with lab-

oratory-confirmed COVID-19 and analyze the risk fac-

tors with a long length of hospital stay (LOS) in febrile 

COVID-19 patients. 

 

 

MATERIALS AND METHODS 

 

Study design and setting 

The retrospective study was carried out at the desig-

nated hospital for COVID-19 patient clinical treatment 

in Suzhou. Inclusion criteria: all laboratory-confirmed 

COVID-19 patients with pharyngeal swab samples who 

tested positive by RT-PCR test for SARS-CoV-2 RNA 

by Suzhou Center for Disease Control and admitted to 

the affiliated infectious hospital of Soochow University, 

China, from February 13, 2022 and March 2, 2022, 

were enrolled. The virus RNA was isolated from sam-

ples harboring SARS-CoV-2. The genome sequences of 

the virus were performed by Illumina sequencing meth-

ods, which were confirmed corresponding to the exist-

ing detection of Omicron in China. Exclusion criteria 

were as follows: (a) patients with incorrect contact 

information (the failure of follow-up); (b) pregnant 

women (no record on CT scan and blood test due to the 

unusual nature of pregnancy). The diagnosis of COVID-

19 was performed according to the Diagnosis and Treat-

ment plan for COVID-19 (trial version 8 revision) 

established by the General Office of National Health 

Commission of the Peoples' Republic of China in 2021. 

Asymptomatic type of COVID-19 was presented below: 

1) a positive result of RT-PCR testing for nasopharyn-

geal and oropharyngeal swab samples; 2) no typical 

COVID-19-related clinical symptoms (fever, dry cough, 

shortness of breath, sore throat, fatigue, etc.) prior to the 

diagnosis; 3) no apparent pulmonary pathological 

changes on the chest CT scan at the time of diagnosis. 

Mild COVID-19 infected cases had fever and mild res-

piratory symptoms without pneumonia in chest CT im-

aging. General cases had fever and respiratory symp-

toms with pneumonia manifestations on the chest CT 

scan. 

 

Data collection 

We reviewed the medical records of all patients and ex-

tracted all the related data. The demographic informa-

tion, exposure history, clinical characteristics (symp-

toms onset, the time from illness onset to admission, vi-

tal signs on admission and comorbidities), laboratory 

results (white blood cell (WBC), lymphocyte count, in-

terleukin-6 (IL-6), procalcitonin (PCT), C-reactive pro-

tein (CRP), D-dimer, fibrinogen, troponin I (cTnI), N-

terminal pro-brain natriuretic peptide (NT-proBNP), 

creatine kinase isoenzyme (CK-MB), myoglobin, ala-

nine aminotransferase (ALT), aspartate aminotransfer-

ase (AST), total bilirubin, albumin and creatinine), and 

chest computed tomography (CT) imaging data during 

hospitalization were recorded and analyzed.  

The temperature fluctuations prior to hospital admission 

were collected based on the patients' descriptions. On 

admission, the axillary temperature measured by a mer-

cury thermometer for 10 minutes was performed at least 

once a day, which was assisted and recorded by profes-

sional nursing management. The axillary temperature of 

37.3℃ or higher was defined as fever.  

SARS-CoV-2 nucleic acid was collected for at least two 

consecutive mensuration at an interval of one day or 

above since disease in relief period, amid which sampl-

ing results that had been negative for two consecutive 

tests was identified as virus negative conversion. For 

symptomatic cases, the duration of virus shedding was 

recorded as the time from symptoms’ onset to the first 

negative sampling result with no positive thereafter. For 
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asymptomatic cases, the duration of virus shedding was 

calculated from the day of diagnosis. Hospitalized cases 

were approved discharged according to the following 

criteria: 1) Temperature normalization for at least three 

consecutive days; 2) Significant improvement of respi-

ratory symptoms; 3) Marked absorption of acute exuda-

tive lesions displayed on chest CT scan; 4) Two consec-

utive respiratory tract samples tested by RT-PCR test 

for SARS-CoV-2 RNA with negative results, with the 

time gap between sampling more than 24 hours. Ac-

cording to the median length of stay (LOS), patients en-

rolled were divided into two groups: short LOS group 

and long LOS group.  

 

Statistical analysis  

The data in this research were analyzed using SPSS 

27.0 software. A two-sided p-value < 0.05 was regarded 

as statistically significant. According to the normality 

assessment using the Shapiro-Wilk test, continuous data 

were presented as mean ± standard deviation (SD) or 

median and interquartile range (IQR), and compared 

using Student's t-test and Mann-Whitney U-test, respec-

tively. Categorical variables were shown as frequency 

(n) and percentage (%). The χ2 test or Fisher's exact test 

was employed to analyze the categorical variables. The 

primary endpoint of the study was LOS, which was 

evaluated as the hospitalization days from admission to 

discharge. Logistic regression analyses were applied to 

identify the risk factors for long LOS in febrile Omicron 

patients, and Receiver Operating Characteristic (ROC) 

curve analysis to analyze the effectiveness of the risk 

factors for prolonged duration of hospitalization in fe-

brile COVID-19 patients. 

 

 

RESULTS 

 

Baseline characteristics of the study population 

A total of 147 hospitalized patients diagnosed with CO-

VID-19 on admission between February 13, 2022 and 

March 2, 2022 were recruited initially. Of these, one 

pregnant woman was excluded, and then we enrolled 

146 patients in our study, of whom 22 were children 

younger than 18, with the youngest case aged 1 month. 

In total, 72 (49.3%) patients were fully vaccinated and 

40 (27.4%) had received a booster dose after full vacci-

nation. No patients had a history of previous SARS-

CoV-2 infection. On admission, 28 (19.2%) patients 

were regarded as asymptomatic. As shown in supple-

mental Table S1, the average age was 37.1 ± 19.84 

years. The number of COVID-19 patients below the age 

of 18 years, between 18 and 60 years, and above the age 

of 60 years were 22 (15.1%), 97 (66.4%), and 27 

(18.5%), respectively. Among these patients, 47.3%    

(n = 69) were female. Hypertension (22/146, 15.1%) 

and chronic respiratory disease (10/146, 6.8%) were the 

most common comorbidities, and eighteen (12.3%) pa-

tients had at least one coexisting condition. Besides the 

13 patients (8.9%) who gave incomplete exposure histo-

ries, most of the cases (n = 63, 43.2%) had close contact 

with their confirmed family members, 44 patients 

(30.1%) with their confirmed friends/colleagues, and 13 

(8.9%) at mass gatherings. No patients had resided or 

traveled to medium- and high-risk areas outside Suzhou 

within 14 days. Antiviral therapy was given to 57 cases 

during hospitalization; 33 (22.6%) and 88 patients 

(60.3%) received anticoagulation and immunity-boost-

ing interventions, respectively, and 31 (21.1%) cases 

were subjected to the prone position for at least 12 

hours every day. Furthermore, almost everyone in this 

study was treated with traditional Chinese medicine af-

ter admission (The details are shown in Supplemental 

Table S1). Thanks to these effective and comprehensive 

treatments, there were no severe cases in this first wave 

in Suzhou, and no patients developed into severe cases 

or died during hospitalization. As of March 15, 2022, 

all the patients were discharged without mortality and 

subsequently restored to health smoothly in the reha-

bilitation center. 

 

Characteristics of febrile and afebrile Omicron cases 

One hundred and forty-six discharged patients were 

included in our study, including 112 febrile patients 

(76.7%) and 34 non-febrile patients (23.3%). The demo-

graphic and clinical characteristics of the febrile and 

afebrile cases were summarized in Supplemental Table 

S1. There was no significant difference in age (p = 

0.816), BMI (p = 0.298), and gender (p = 0.675) be-

tween febrile and afebrile patients. No statistical signifi-

cance could be observed in exposure history and vacci-

nation status between febrile and afebrile patients (p > 

0.05). We found that 56 (50.0%) febrile patients and 16 

(47.1%) afebrile patients were fully vaccinated, while 

30 (26.8%) febrile patients and 10 (29.4%) afebrile pa-

tients had taken boosters following full vaccination. 

Compared with afebrile cases, febrile patients showed a 

higher incidence of cough (60.7 vs. 29.4%, p = 0.001; 

Supplemental Table S1), phlegm (33.0 vs. 14.7%, p = 

0.039; Supplemental Table S1), and myalgia (18.8 vs. 

0%, p = 0.014; Supplemental Table S1). There was no 

significant difference in onset symptoms between the 

febrile and afebrile patients as details below: fatigue 

(8.9% vs. 2.9%, p = 0.431), nasal congestion (17.0% vs. 

5.9%, p = 0.182), runny nose (8.0% vs. 0%, p = 0.194), 

pharyngalgia (33.0% vs. 23.5%, p = 0.293), chills 

(10.7% vs. 0%, p = 0.102), headache (16.1% vs. 2.9%, 

p = 0.089), diarrhea (3.6% vs. 0%, p = 0.573), and vom-

it (6.3% vs. 0%, p = 0.300) (Supplemental Table S1). 

The mean time from illness onset to admission in the fe-

brile group was 1.0 (2.0) days, which was not statisti-

cally significant compared with afebrile group (p > 

0.05). In this study, 8.0% (n = 9) of febrile patients and 

55.9% (n = 19) of afebrile patients were regarded as 

asymptomatic, 69.6% (n = 78) of febrile patients and 

26.5% (n = 9) of afebrile patients were regarded as mild 

type, 22.3% (n = 25) of febrile patients and 17.6% (n = 

6) of afebrile patients were regarded as general type, 

among which the difference was significant (p < 



Factors Affecting Length of Stay in Omicron 

Clin. Lab. 5/2024 5 

Table 1. Multiple logistic regression analysis of risk factors associated with prolonged duration of hospitalization in febrile pa-

tients. 

 

Variables OR (95% CI) p-value 

Age stratification 0.46 (0.079 - 2.676) 0.388 

Clinical type on admission 1.095 (0.194 - 6.17) 0.918 

Hypertension 0.269 (0.028 - 2.579) 0.255 

≥ 1 comorbidity 0.422 (0.019 - 9.166) 0.583 

Chest CT scan 1.273 (0.427 - 3.792) 0.665 

Virus shedding duration (days) 2.369 (1.684 - 3.333) < 0.001 

cTnI 0.961 (0.879 - 1.051) 0.384 

Nasal congestion 5.133 (0.688 - 38.272) 0.111 

 

 

 

 

 

 

 
 

 
 

Figure 1. ROC curve of the multivariable model for predicting the possibility of severe events in adult febrile COVID-19 pa-

tients.  
 

ROC - Receiver Operating Characteristic, COVID-19 - coronavirus disease 2019. 

 

 

 

 

0.001).  

Heart rate (HR) on admission was higher in febrile 

cases than in afebrile patients (p < 0.05). Abnormalities 

on chest CT scan results were observed among 104 pa-

tients (71.2%) after admission, 53 cases had bilateral in-

volvement, and 51 cases had unilateral involvement. 

The proportions of abnormality on chest CT scan were 

comparable among the febrile and afebrile cases (p > 

0.05). No significant difference in WBC and lympho-

cyte count levels between febrile and afebrile groups 

was observed (p > 0.05). At the time of admission, fe-

brile cases presented more elevated D-dimer and fibrin-

ogen levels than those of afebrile cases, but the differ-

ences were not significant (p > 0.05). No differences 
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were found in bilirubin, albumin, ALT, AST, cholester-

ol, triglyceride, creatinine, myoglobin, CK-MB, and 

NT-proBNP between the two groups (p > 0.05). 

In terms of prognostic indicators, febrile cases had 

longer virus shedding duration than afebrile group 

(14.71 ± 4.17 vs. 11.68 ± 4.44 days, p < 0.001). More-

over, febrile patients had shown a significantly longer 

duration of hospitalization (15.00 (5.80) vs. 13.00 

(6.00) days, p = 0.002) compared to afebrile Omicron 

patients (Supplemental Table S1). 

Characteristics of short LOS and long LOS febrile cases 

Because of the significant longer duration of hospital 

stays in febrile patients, a further subgroup analysis of 

febrile patients based on the LOS was performed. The 

median LOS was 15.0 (IQR 12.0 - 18.0) days, ranging 

from 8.0 days to 26.0 days. Taking 15 days as the divid-

ing point, 64 febrile cases discharged ≤ 15 days was 

considered as the short LOS group and 48 febrile cases 

discharged > 15 days as the long LOS group. The dem-

ographic and clinical characteristics of 112 Omicron 

cases between the above two groups were compared in 

Supplemental Table S2. There were no significant dif-

ferences in HR, MAP, and pulse oximeter O2 saturation 

(SpO2) on admission between the two groups. In addi-

tion, no significant differences in BMI, gender, expo-

sure history, vaccination status, the time from illness 

onset to admission, and the early symptoms were indi-

cated between the two groups. The proportion of abnor-

mality on chest CT scan in the long LOS group was 

higher than the short LOS group (81.2% vs. 64.1%, p < 

0.05). No significant differences in WBC, lymphocyte 

count, D-Dimer, fibrinogen, interleukin-6, PCT, and 

CRP levels between short LOS and long LOS groups 

were presented (p > 0.05). cTnI in the long LOS group 

was significantly higher than that in the short LOS 

group (5.00 (3.00) vs. 4.00 (2.00) μg/L, p = 0.012), 

while no differences were found in bilirubin, albumin, 

ALT, AST, cholesterol, triglyceride, creatinine, myo-

globin, CK-MB, and NT-pro BNP between the two 

groups (p > 0.05). 

The long LOS group had a longer virus shedding dura-

tion (18.42 ± 2.86 days) than the short LOS group 

(11.94 ± 2.50 days) (p < 0.001). Compared to short 

LOS febrile patients, long LOS patients were older 

(44.88 ± 21.36 vs. 30.89 ± 17.95 years, p < 0.001), and 

showed a higher proportion of aging more than 60 years 

old (33.3 vs. 9.4%, p = 0.002; Supplemental Table S2). 

Febrile patients with long LOS also showed a higher 

proportion of hypertension (25.0 vs. 6.3%, p = 0.005; 

Supplemental Table S2) and a higher proportion of mul-

tiple comorbidities (22.9 vs. 4.7%, p = 0.004; Supple-

mental Table S2) 

 

Analysis of relative factors associated with long du-

ration of hospitalization in febrile patients 

The associations between prolonged duration of hospi-

talization in febrile patients and the related factors were 

shown in Table 1. As indicated in the multivariate anal-

ysis, virus shedding duration (OR 2.369, 95% CI 1.684 

- 3.333, p < 0.001) was an independent risk factor asso-

ciated with long-term hospitalization in febrile COVID-

19 patients (Table 1). The Hosmer and Lemeshow test 

revealed that the variables included in this model could 

be well predictive for patients with long-term hospital-

ization in febrile COVID-19 patients (p = 0.729). We 

found strong evidence to demonstrate that febrile pa-

tients with longer virus shedding duration were taking 

6.5 days (OR 2.369, 95% CI 1.684 - 3.333, p < 0.001) 

longer duration of hospitalization than those with short-

er virus shedding cases. Moreover, ROC curve analysis 

suggested that the AUC for virus shedding duration to 

diagnose prolonged duration of hospitalization in febrile 

COVID-19 patients was 0.951 (95% CI 0.913 - 0.989) 

(Figure 1). 

 

 

DISCUSSION 

 

After constant containment of recurrent waves of the 

global coronavirus pandemic, many countries seem to 

have moved into a mitigation phase. A new highly mu-

tated variant suddenly arrived, which led to surges of in-

fection once again all over the world. This outbreak ex-

hibited a widespread community transmission, bringing 

out another huge challenge for further epidemic control 

[7,14,15]. Apart from its greater dissemination capabili-

ty, it is particularly worrying that Omicron might have 

produced resistance to the available antibody interven-

tion produced by vaccination. It was reported that, so 

far, most Omicron cases presented have been relatively 

mild, including several asymptomatic cases [7,14-16]. 

In this paper, no severe cases or mortality were detected 

and 28 patients (19.2%) were regarded as asymptomat-

ic. Therefore, recognizing and isolating infections at an 

early stage is the critical point to control the develop-

ment of COVID-19. The research so far has suggested 

fever is the most common symptom in patients with 

COVID-19, especially in severe cases. A prior meta-

analysis indicated that over ninety percent of COVID-

19 patients experienced fever [1,9,17]. In several re-

ports, fever was regarded as a predictor for screening 

suspected cases of COVID-19 [1,9,17]. In this study, fe-

ver was less common in COVID-19 cases, one possible 

reason for which was that there were no severe cases in 

our study, and most patients had been vaccinated. It was 

indicated in this study that there were no significant dif-

ferences in age, gender, BMI, exposure history, and 

comorbidities between febrile and afebrile cases, which 

suggested that the baseline status may not be relative to 

fever symptoms during the illness.  

In line with the previous research, we found that the du-

ration of hospitalization was significantly longer in fe-

brile patients compared to the afebrile cases, which in-

dicated that patients who have caught a fever required 

prolonged hospital stays [18,19]. According to the pre-

vious reports, the median LOS of COVID-19 cases at 

common hospital wards in China was 14 days (IQR: 10 

- 19) [17]. In this paper, the median LOS was 15 days 
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(IQR: 12 - 18) which was almost the same. In this 

study, not all febrile patients have long-term hospital-

ization. Therefore, we performed a further subgroup 

analysis of febrile patients based on the LOS. We found 

virus shedding duration (OR 2.369, 95% CI 1.684 - 

3.333, p < 0.001) was an effective predictive factor for 

the long-term hospitalization through logistic regression 

analysis. 

A meta-analysis of seven articles reported that hyper-

tension was the most prevalent comorbidity in COVID-

19-infected patients [20]. The prevalence of hyperten-

sion in our study population was 15.1%, while the total 

population in China was 23.2% [20-22]. One explana-

tion could be that hypertension was more prevalent in 

the male population, and the prevalence increased with 

age. While in our study, more than half (52.7%) were 

male patients, and only a few cases (18.5%) were older 

than 60 years old. Although there was weak evidence 

showing a significant association between hypertension 

and LOS after adjusting for other variables, we found 

hypertension was relatively more common in the long 

LOS patients compared to the short LOS cases (25.0% 

vs. 6.3%, p = 0.005). It could be possible that hyperten-

sion is prevalent extremely among the elderly, who ap-

pear to be more susceptible to the SARS-CoV-2 viral 

infection and even progressing into severe COVID-19 

cases [23,24].  

Recently, several reported studies have indicated that el-

derly COVID-19 patients yielded poorer clinical out-

comes [25,26]. In our study, the average age was higher 

and the proportion of febrile patients aging more than 

60 years old was significantly higher in the long LOS 

group compared to the short LOS group (p < 0.05). 

Nonetheless, age was not related to prolonged hospital-

ization in febrile patients with COVID-19 in our study. 

One possible explanation could be that fever production 

in response to infection or inflammatory cytokines was 

reduced in the elderly [27,28]. 

Studies have shown that the manifestations of COVID-

19 infection range from asymptomatic, mild clinical 

symptoms to severe pneumonia [29]. In a meta-analysis 

of 43 reports involving 3,600 patients, over three-quar-

ters of COVID-19 patients presented multiple ground 

glass opacities on initial CT scan [30]. As reported in a 

previous study, bilateral pneumonia on chest computed 

tomography was related to a longer duration of hospital-

ization [31]. Compared to short LOS febrile patients in 

our research, long LOS patients had a higher proportion 

of bilateral pneumonia on chest CT scan, but with no 

statistical significance (43.8% vs. 29.7%, p > 0.05). It is 

possible that the sample size is not large enough to be 

significant or skewed in some way. Besides that, we 

found the proportion of febrile cases with normal CT 

imaging findings in the short LOS group was signifi-

cantly higher compared to the long LOS group (35.9% 

vs. 18.8%, p = 0.046; Supplemental Table S2). Howev-

er, there was no association between LOS and chest CT 

findings in the multivariable logistic regression. These 

results may be attributed to the individual differences, 

various disease severities, and reasonable treatment dur-

ing hospitalization. Another possible explanation is ini-

tial chest CT imaging on admission may demonstrate 

negative findings, especially in the early stage of infec-

tion.  

Multiple studies indicated that myocardial injury was 

common in COVID-19 infection patients, mainly mani-

fested as elevated cTnI levels, which were associated 

with worse prognosis and increased risk of mortality 

[32,33]. In this study, febrile patients showed markedly 

increased cTnI levels compared to the afebrile patients 

(p = 0.019; Supplemental Table S1). Meanwhile, the 

cTnI levels were elevated significantly in the long LOS 

group compared to the short LOS group among the fe-

brile cases (5.00 (3.00) vs. 4.00 (2.00) μg/L, p = 0.012; 

Supplemental Table S2). However, there was no associ-

ation between prolonged duration of hospitalization and 

increased cTnI levels through logistic regression analy-

sis. A possible explanation could be that there were no 

severe cases in our study, and all patients recovered 

well. 

Existing evidence has shown that virus shedding dura-

tion could be related to the recovery time of COVID-19, 

especially for non-severe cases [34]. In this study, virus 

shedding duration in the long LOS group was longer 

than that of the short LOS group (18.42 ± 2.86 vs. 11.94 

± 2.50 days, p < 0.001). Furthermore, it was significant-

ly associated with the prolonged duration of hospital 

stay in febrile COVID-19 patients (OR 2.369, 95% CI 

1.684 - 3.333, p < 0.001). According to the latest edition 

of the COVID-19 Diagnosis and Treatment plan, there 

are several recommended treatments available besides 

general intervention, including immunotherapy, anti-vi-

ral therapy, anti-inflammatory therapy, anti-coagulation 

therapy and Traditional Chinese Medicine (TCM) ther-

apy, especially for severe COVID-19 patients [35]. A 

recent report suggested that anti-viral treatment in the 

early course of COVID-19 infection could shorten the 

LOS of non-severe patients and prevent the progression 

of severe cases [36]. Multiple studies indicated that in 

China early TCM intervention might shorten the course 

of the disease, decrease the mortality rate, and improve 

the prognosis [37,38]. In this study, we did not find a 

significant difference in LOS between patients who 

took medicinal treatment and those without medical 

therapy among febrile patients (p > 0.05). Pharmaceuti-

cal treatment for COVID-19 needs to be further per-

formed in controlled clinical trials. 

As was reported, effective full vaccination could pro-

vide protection against COVID-19, nevertheless the vi-

rus mutation had created great challenges to the current 

vaccines. The new variant named Omicron has shown 

greater human-to-human transmission, but the risk of 

severe or fatal cases caused by Omicron infection is not 

correspondingly enhanced [4-8]. In this study, 72 

(49.3%) patients took complete vaccination without 

booster vaccination and 40 (27.4%) received a booster 

dose after full vaccination. We found that there was no 

significant difference in the vaccination status between 
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febrile and afebrile patients, and vaccination did not af-

fect the duration of hospitalization in febrile patients. 

Nevertheless, there was no severity or even mortality in 

our study. Studies indicate that booster vaccination 

could augment neutralizing antibody titers, covering the 

gradually decreasing immunological responses after two 

doses [39]. Therefore, the acceleration of booster vacci-

nation looms ahead. 

We should take into account a few limitations in our re-

search. First, our single-centered study included a limit-

ed sample size, which prevented us from conducting 

more sophisticated analyses to control for potential con-

founding effects affecting the comparability of the re-

sults. Second, information about symptom onset before 

administration and exposure history supplied by pa-

tients might be subject to recall bias. Third, there is a 

possibility that a small subset of these discharged 

COVID-19 patients might present positive pharyngeal 

swab samples tested for SARS-CoV-2 RNA again by 

RT-PCR test after discharge. In our study, we only ana-

lyzed the short-term outcome of these cases, and long-

term follow-up after discharge from the rehabilitation 

center is necessary for further investigations. Fourth, 

although nobody had past exposure to SARS-CoV-2, it 

was hard to evaluate the effects of pre-existing immu-

nity from different vaccination programs. In this study, 

we only evaluated the frequency of vaccination in our 

paper, and the limited data was insufficient to analyze 

by vaccine type and time. Lastly, no screening examina-

tions of other conventional respiratory virus infections 

were performed, so it was unclear whether patients were 

complicated with other infections. 

 

 

CONCLUSION 

 

In the one-center retrospective study, more than half of 

the non-severe COVID-19 patients, which were identi-

fied as Omicron variant cases officially, had symptoms 

of fever. Of the 112 febrile COVID-19 patients, as 

many as 42.86% were discharged more than 15 days 

following hospital admission. Febrile Omicron cases 

took a longer duration of hospitalization compared to 

afebrile patients, while virus shedding duration (OR 

2.369, 95% CI 1.684 - 3.333, p < 0.001) was an effec-

tive predictive factor for the long-term hospitalization. 

Our research might provide some reference for pre-

dicting hospital bed demand in the face of Omicron 

emergence, which could help governors allocate medi-

cal resources reasonably and efficiently during the early 

preparation for the following waves of COVID-19 in-

fection. 
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