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Risk Factors for Hypoxemia in Hospitalized Adult 
Patients with SARS-CoV-2 Infection

Jyun-Wei Kang1, De-En Lu2,3, I-Ju Chen4, Chih-Hsin Lee3,5,6, Ming-Chia Lee1,7,8,*,
Yin-Chun Chang9,*

Background: This study identified risk factors for silent hypoxemia in SARS-CoV-2-
infected patients, who may have decreased blood oxygen levels, without evident shortness of 

breath, which complicates diagnosis and treatment. 
Methods: This retrospective study included patients with SARS-CoV-2 infection who 

were hospitalized at 2 facilities from February 1, 2020 to August 31, 2021. First, the patients 
were categorized based on the presence or absence of hypoxemia at admission. Second, 

the patients without dyspnea were further divided into groups with and without hypoxemia at 
admission. We conducted a multivariate logistic regression analysis to identify risk factors for 

hypoxemia. Finally, we compared the severity of hypoxemia in the patients with and without 
dyspnea.

Results: Out of 453 patients (excluding those aged under 20 years), 60.9% had 
hypoxemia. Risk factors included older age, obesity (BMI > 30 mg/m^2), type 2 diabetes 

mellitus, cough, dyspnea, fever, and muscle weakness. Of the 286 patients without dyspnea, 
50.3% had hypoxemia, with hypertension, type 2 diabetes mellitus, cough, fever, and muscle 

weakness as risk factors. Of the 276 hypoxemic patients, 52.2% lacked dyspnea symptoms. 
Those with dyspnea tended to need more oxygen therapy, had higher lactate dehydrogenase 

and D-dimer levels, and had a higher mortality rate. 
Conclusion: Older age, obesity, diabetes, cough, fever, and muscle weakness increase 

hypoxemia risk in SARS-CoV-2 infections. Hypertension, diabetes, cough, fever, and muscle 
(Thorac Med 2024; 39: 298-309) 

Key words: COVID-19, SARS-CoV-2, hypoxemia, silent hypoxemia
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Hung-Jui Ko1, Kuang-Yao Yang1,2, Wei-Chih Chen1,3, Chia-Hung Chen4,
Yao-Tung Wang5, Pin-Kuei Fu6, Li-Kuo Kuo7, Chin-Ming Chen8, Wen-Feng Fang9, 

Chih-Yen Tu4, Shih-Chi Ku10, Chuan-Yen Sun1,2

 Pneumonia is a significant cause of morbidity and mortality worldwide. 

Beta-lactam antibiotic is a choice as an empirical treatment for pneumonia. Based on 
pharmacodynamic and pharmacokinetic characteristics, extended infusion beta-lactam 

antibiotic had a potentially better outcome than intermittent bolus dosing. This study aimed to 
compare the effectiveness of intermittent bolus dosing of piperacillin-tazobactam (PIP-TAZ) 

and extended infusion of PIP-TAZ in the treatment of pneumonia patients in Taiwan. 
 This retrospective study enrolled adult patients diagnosed with either severe 

community-acquired pneumonia (SCAP) or nosocomial pneumonia across 9 hospitals in 
Taiwan from March 1, 2018 to May 30, 2019. Primary outcome was clinical cure rate, while 

secondary outcomes included clinical effectiveness and in-hospital mortality.
 A total 1212 patients with pneumonia were included, of which 639 received 

intermittent bolus dosing of PIP-TAZ and 34 received extended infusion of PIP-TAZ. After 
propensity score matching using the Charlson comorbidity index, the clinical cure rate 

and clinical effectiveness were similar in both groups. However, in the SCAP group, the 
intermittent bolus group demonstrated higher rates of clinical cure and effectiveness than the 

extended infusion group (clinical cure rate: 94.4% vs 61.1%, p = 0.016; clinical effectiveness: 
94.4% vs 66.7%, p = 0.035). 

 For the treatment of nosocomial pneumonia, intermittent bolus dosing 
of PIP-TAZ was non-inferior to an extended infusion strategy. Moreover, intermittent bolus 

dosing of PIP-TAZ demonstrated higher potency in treating SCAP than the extended infusion 
strategy. (Thorac Med 2024; 39: 310-318) 

Key words: piperacillin-tazobactam, pneumonia, extended infusion
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