Supplementary Table 9. Comparison of previous studies that evaluated the effect of H2RA and PPI on the risk of SARS-CoV-2 infection and clinical outcomes of COVID-19

	Study
	Type of study
	Study period
	Country
	Acid suppressants
	Adjusted covariates
	Outcomes
	HR (95% CI)

	Kim et al (this study)
	Retrospective cohort study
	01/01–06/05, 2020
	Republic of Korea
	PPIs and H2RAs within 1 year before the index date
	Age, sex, region of residence, body mass index (BMI), comorbidities (diabetes mellitus, hypertension, chronic pulmonary disease, chronic heart disease, cerebrovascular disease, renal disease, peripheral vascular disease, dementia, rheumatic disease, liver disease, malignancy, dyslipidemia, metabolic syndrome), smoking history, alcohol intake, physical activity, obesity, and metabolic syndrome), Charlson Comorbidity Index (CCI), medication history (aspirin, metformin, steroid, other immunosuppressants), systolic and diastolic blood pressure, fasting plasma glucose, and blood lipid profiles.
	Incidence of COVID-19, H2RA/PPI
	0.85 (0.74–0.98)/0.62 (0.52–0.74)

	
	
	
	
	
	
	Clinical outcomes (mechanical ventilation, ICU admission, or death),  H2RA/PPI
	0.89 (0.52–1.54)/1.22 (0.60–2.51)

	Argenziano et al.S1 
	Retrospective cohort study
	03/01–04/05, 2020
	United States 
	PPIs home medication (Any duration/dose)
	Age, sex, race/ethnicity, BMI, smoking status, multiple visits, home drug treatments (statins, ACEi/ARBs, NSAIDs, PPIs, steroids), and comorbidities (diabetes mellitus, coronary artery disease, congestive heart disease, pulmonary disease, asthma, chronic obstructive pulmonary disease (COPD), obstructive sleep apnea, interstitial lung disease, renal disease, stroke, cancer, transplant history, rheumatological disease, HIV, cirrhosis, obesity (BMI >30).
	Mechanical ventilation
	0.99 (0.73–1.34)

	Luxenburger et al.S2 
	Retrospective cohort study
	02/25–04/25, 2020
	Germany
	PPIs home medication (Any dose regularly)
	Age, sex, comorbidities, immunosuppressive treatment, white blood count, ferritin, CRP, interleukin-6, and procalcitonin
	Acute respiratory distress syndrome (ARDS)
	2.24 (1.13–4.45)

	Lee et al.S3
	Retrospective cohort study
	01/01–05/15, 2020
	Republic of Korea
	PPIs within 1 year before the index date (Current: 1-30 days before the index date, Past: 31days-1 year before the index date)
	Age, sex, region of residence, comorbidities (diabetes mellitus, cardiovascular disease, cerebrovascular disease, COPD, hypertension or chronic kidney disease), CCI, and current use of medication (systemic steroids, metformin, aspirin)
	Incidence of COVID-19/Severe clinical outcome (ICU admission, invasive ventilation or death)
	0.90 (0.78–1.01)/1.79 (1.30–3.10)

	Blanc et al.S4 
	Case-control
	Up to Apr 8, 2020
	France
	Current PPI use 
	Unspecified
	Incidence of COVID-19
	0.44 (0.23–0.82)

	
	
	
	
	
	
	
	

	Xiang et al.S5
	Retrospective cohort study
	01/01–11–06, 2020
	China
	Current or past PPI use (date of prescription)
	Age, sex, ethnic group, coronary artery disease, diabetes mellitus, hypertension, asthma, COPD, depression, dementia, history of cancer, blood urea and creatinine reflecting renal function), indicators of general health (number of medications taken, number of non-cancer illnesses), BMI, socioeconomic status (Townsend deprivation index) and lifestyle risk factor (smoking status).
	Incidence of COVID-19 (prescription window 0.5year/ 1 year/ 2 year)
	0.72 (0.67–0.79)/0.77 (0.71–0.83)/0.82 (0.74–0.86)

	Israelsen et al.S6
	Case-control
	02/01–12/01, 2020
	Denmark
	Current PPI use within 90 days before the first positive SARS-CoV-2 RNA test and before hospitalization), Former PPI (PPI taken more than 90 days before the index date)
	Age, sex, CCI, and current medication (inhaled corticosteroids and bronchodilators, systemic corticosteroid treatment, immunomodulating treatment, H2-receptor antagonists, nonsteroidal anti-inflammatory drugs (NSAIDs), anticholinergic agents, antibiotics, blood pressure lowering drugs, lipid lowering drugs, glucose lowering drugs, antiplatelets, anticoagulants, treatment to support alcohol abstinence and smoking cessation, and antipsychotic agents)
	Incidence of COVID-19/Severe clinical outcome and mortality
	1.08 (1.03–1.13)/0.88 (0.72–1.08)

	Liu et al.S7
	Retrospective cohort study
	03/15–08/15, 2020
	United States
	Current PPI use at the time of admission (once daily and twice daily)
	age, sex, race comorbid conditions (diabetes mellitus, asthma/chronic obstructive pulmonary disease, cancer, hypertension, obesity, cardiovascular disease, congestive heart failure, stroke, and gastroesophageal reflux disease); and the use of other medications (anti-hypertension, H2RAs, and statins).
	Mortality of COVID-19
	2.72 (CI not available, p < 0.001)

	Mather et al.S8 
	Retrospective cohort study
	02/24–05/13, 2020
	United states
	Famotidine use within -/+7 days of COVID-19 test and/or admission
	Age, sex, race, smoking status, BMI, preexisting comorbidities (hypertension, diabetes mellitus, obesity, coronary artery disease, heart failure, atrial fibrillation, chronic obstructive pulmonary disease, chronic kidney disease, or prior history of malignancy, and treatment with antiviral, antimalarial, and corticosteroid medications
	In-hospital mortality/Mechanical ventilation or death
	0.37 (0.16–0.86)/0.47 (0.23–0.96)

	Ramachandran et al.S9
	Retrospective cohort study
	03/01–04/25, 2020
	United  states
	PPI at the time of admission
	Age, sex, race, CCI, comorbidities (ARDS, coronary artery disease), smoking status, and use of other medications (ACEIs, ARBs, aspirin, NSAIDs)
	Severe clinical outcome (in-hospital mortality/ARDS)
	2.33 (1.13–4.83)/ 2.33 (1.18–4.59)

	Zhou et al.S10 
	Retrospective cohort study
	01/01–08/22, 2020
	China
	PPIs & famotidine during the hospital stay
	Age, sex, region of residence, cardiovascular disease, renal disease, stroke, diuretics for heart failure, anti-hypertensives, PPI/famotidine, laboratory findings (CBC, urea, creatinine, albumin and glucose),
	Severe clinical outcome (admission to ICU, intubation or death)
PPI/ Famotidine
	2.73 (2.05–3.64)/ 1.81 (1.28–2.58)

	Yeramaneni et al.S11 
	Retrospective cohort study
	02/11–05/08, 2020
	United

States
	In-hospital or home medication of PPIs or famotidine within 24 hours of admission
	Age, sex, race, ethnicity, BMI, and comorbidities (hypertension , chronic kidney disease, diabetes mellitus, coronary artery disease, congestive heart failure, and COPD)
	30-day all-cause mortality
	

	
	
	
	
	
	
	In-hospital famotidine use
	1.59 (0.94–2.71)

	
	
	
	
	
	
	In-hospital PPIs use
	1.49 (0.76–2.95)

	
	
	
	
	
	
	At-home famotidine use
	0.49 (0.16–1.52)

	
	
	
	
	
	
	At-home PPIs use 
	1.49 (0.80–2.79)

	Cheung et al.S12 
	Retrospective cohort study
	01/01–05/10, 2020
	China
	Exposure to PPIs or famotidine on the day of admission
	Age, sex, comorbidities (diabetes mellitus, hypertension, ischemic heart disease, stroke, and atrial fibrillation), other medications (ACEIs, ARBs, aspirin, statins and steroid), and laboratory findings (CBC, CRP, urea, creatinine, sodium, potassium, bilirubin, alkaline phosphatase, alanine aminotransferase, albumin, globulin, and lactate dehydrogenase)
	Sever outcomes (critical complication including respiratory failure, septic shock and/or multiple organ dysfunction, ventilator support, ICU admission, and/or death)
	

	
	
	
	
	
	
	Famotidine 
	1.34 (0.24–6.06)

	
	
	
	
	
	
	PPI
	0.75 (0.07–6.00)

	Corcoles et al.S13
	Retrospective cohort study
	03/01–04/30, 2020
	Spain
	PPI at the start of the study 
	Age, sex, residence (community-dwelling/nursing home), comorbidities (neurological disease, renal disease, cancer, systemic autoimmune rheumatic diseases, chronic respiratory disease, heart disease, atrial fibrillation, liver disease, diabetes mellitus, hypercholesterolemia, obesity, and smoking) and medications (anti-hypertensives, statins, anticoagulants, antiplatelet drugs, antidiabetic drugs, antineoplastic agents, corticosteroids, NSAIDs, inhaled drugs for respiratory disease, antihistamines, proton-pump inhibitors, and benzodiazepines
	Incidence of COVID-19 
	1.09 (0.80–1.50)

	Oddy et al.S14
	Retrospective cohort study
	01/10–06/01, 2020
	United Kingdom
	Prescriptions of PPIs at admission
	Age, sex, ethnicity, comorbidities (ischemic heart disease, peripheral vascular disease, history of cerebrovascular accident, history of venous thromboembolism, gastroesophageal reflux and gastritis), medication history (aspirin, steroids)
	Mortality from COVID-19
	1.72 (1.06–2.79)

	Yozgat et al.S15
	Retrospective cohort study
	Unspecified
	Turkey
	PPIs for more than 4 weeks before admission
	Age, sex, smoking status, comorbidities (hypertension, ACEi or ARB therapy, Diabetes mellitus, Antidiabetic therapy)
	Mortality from COVID-19
	1.83 (1.06–2.41)

	Freedberg et al.S16 
	Retrospective cohort study
	02/25–04/13, 2020
	United States 
	Famotidine use within 24 hours of admission
	Age, sex, race/ethnicity, BMI, comorbidities (diabetes mellitus, hypertension, coronary artery disease, heart failure, end-stage renal disease or chronic kidney disease, and chronic pulmonary disorders), and initial oxygen requirement
	Mechanical ventilation or death  
	0.42 (0.21–0.85)

	Fan et al.S17
	Prospective cohort study
	03/16–06/29, 2020
	United Kingdom
	Ever regular use of PPIs and H2RAs 
	Age, sex, race, BMI, blood type, alcohol intake, smoking status, and comorbidities (upper gastrointestinal diseases, chronic obstructive pulmonary disease, bronchitis/bronchiectasis, emphysema, asthma, heart failure, hypertension, chronic ischemic heart disease, diabetes, renal failure, liver cirrhosis or liver failure, dementia, and acquired immunodeficiency syndrome)
	Incidence of COVID-19, PPI/H2RA
	1.22 (0.93–1.60)/0.95 (0.65–1.39)

	
	
	
	
	
	
	Mortality from COVID-19, PPI/H2RA
	0.96 (0.59–1.55)/1.07 (0.46–2.47)

	Elmunzer et al.S18
	Retrospective cohort study
	04/15–06/04, 2020
	United States & Canada
	PPIs or H2RAs within one month of admission
	Age, sex, race, BMI, H2RA or PPI use, comorbidities (hypertension, coronary artery disease/myocardial infarction,    congestive heart failure, COPD, asthma, obstructive sleep apnea, peripheral vascular disease, cerebrovascular accident or transient ischemic attack, dementia, diabetes mellitus, end stage renal diseases current or prior malignancy, digestive disease), WBC, platelets, alkaline phosphatase, albumin, and creatinine at admission, and antibiotics prior to admission
	Mechanical ventilation
PPI/H2RA
	1.02 (0.73–1.43)/1.55 (1.11–2.19)

	
	
	
	
	
	
	Death
PPI/H2RA
	0.87 (0.66–1.14)/1.37 (0.96–1.55)

	Almario et al.S19
	Retrospective cohort study
	05/03–06/24, 2020
	United States
	Current PPIs/H2RAs use


	Age, sex, race/ethnicity, education level, marital status, employment status, income, BMI, smoking status, alcohol intake, US region, insurance status, usual source of care, and presence of Rome IV irritable bowel syndrome, celiac disease, gastroesophageal reflux disease, liver cirrhosis, Crohn’s disease, ulcerative colitis, diabetes, and human immunodeficiency virus/acquired immunodeficiency syndrome., PPI use, H2RA use,
	Incidence of COVID-19 
	

	
	
	
	
	
	
	PPI once daily or less
	2.15 (1.90–2.44)

	
	
	
	
	
	
	PPI twice daily
	3.67 (2.93–4.60)

	
	
	
	
	
	
	H2RA once daily or less
	0.85 (0.74–0.99)

	
	
	
	
	
	
	H2RA twice daily 
	0.86 (0.66–1.11)


ACEi = angiotensin-converting-enzyme inhibitor, ARB = angiotensin receptor blockers, BMI = body mass index, ARDS = acute respiratory distress syndrome, CCI = Charlson Comorbidity Index, CI = confidence interval, COVID-19 = coronavirus disease 2019, H2RA = histamine H2 receptor antagonist, HR = hazard ratio, ICU = intensive care unit, NSAID = non-steroidal anti-inflammatory drugs, PCS = prospective cohort study, PPI = proton pump inhibitor.
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