
Metformin Is Associated with Higher Incidence of Acidosis, but Not Mortality, in
Individuals with COVID-19 and Pre-existing Type 2 Diabetes

Cell Metabolism

32, 537-547.e3

DOI: 10.1016/j.cmet.2020.08.013

Citation Report



Citation Report

2

# Article IF Citations

1 SARS-CoV-2/COVID-19 and advances in developing potential therapeutics and vaccines to counter this
emerging pandemic. Annals of Clinical Microbiology and Antimicrobials, 2020, 19, 40. 1.7 93

2
The Effect of Metformin Consumption on Mortality in Hospitalized COVID-19 patients: a systematic
review and meta-analysis. Diabetes and Metabolic Syndrome: Clinical Research and Reviews, 2020, 14,
2177-2183.

1.8 71

3 Metformin: an inexpensive and effective treatment in people with diabetes and COVID-19?. The Lancet
Healthy Longevity, 2021, 2, e6-e7. 2.0 8

4 Metformin is Associated with Decreased 30-Day Mortality Among Nursing Home Residents Infected
with SARS-CoV2. Journal of the American Medical Directors Association, 2021, 22, 193-198. 1.2 54

5 COVID-19 and diabetes mellitus: from pathophysiology to clinical management. Nature Reviews
Endocrinology, 2021, 17, 11-30. 4.3 653

6 Metformin use is associated with a reduced risk of mortality in patients with diabetes hospitalised for
COVID-19. Diabetes and Metabolism, 2021, 47, 101216. 1.4 65

7 Association of metformin with mortality or ARDS in patients with COVID-19 and type 2 diabetes: A
retrospective cohort study. Diabetes Research and Clinical Practice, 2021, 173, 108619. 1.1 31

8 Non-insulin anti-diabetic agents in patients with type 2 diabetes and COVID-19: A Critical Appraisal of
Literature. Diabetes and Metabolic Syndrome: Clinical Research and Reviews, 2021, 15, 159-167. 1.8 28

10 Metformin: A Novel Weapon Against Inflammation. Frontiers in Pharmacology, 2021, 12, 622262. 1.6 61

11 Association of Metformin with Susceptibility to COVID-19 in People with Type 2 Diabetes. Journal of
Clinical Endocrinology and Metabolism, 2021, 106, 1255-1268. 1.8 23

12
Metformin is associated with lower hospitalizations, mortality and severe coronavirus infection
among elderly medicare minority patients in 8 states in USA. Diabetes and Metabolic Syndrome: Clinical
Research and Reviews, 2021, 15, 513-518.

1.8 27

13 Multifaceted Mechanisms of Action of Metformin Which Have Been Unraveled One after Another in
the Long History. International Journal of Molecular Sciences, 2021, 22, 2596. 1.8 36

14 Diabetes, obesity, metabolism, and SARS-CoV-2 infection: the end of the beginning. Cell Metabolism,
2021, 33, 479-498. 7.2 179

15 Management of diabetes and hyperglycaemia in the hospital. Lancet Diabetes and Endocrinology,the,
2021, 9, 174-188. 5.5 127

16 Is there a need to reconsider the use of metformin in COVID-19 patients with type 2 diabetes mellitus?.
International Journal of Diabetes in Developing Countries, 2021, 41, 377-382. 0.3 4

17 Development and validation of a risk score using complete blood count to predict in-hospital
mortality in COVID-19 patients. Med, 2021, 2, 435-447.e4. 2.2 20

18 A risk score based on baseline risk factors for predicting mortality in COVID-19 patients. Current
Medical Research and Opinion, 2021, 37, 917-927. 0.9 11

22 Use of Renin-Angiotensin-Aldosterone System Inhibitors and Severe COVID-19 Outcomes in Patients
with Hypertension: A Nationwide Cohort Study. Diabetes and Metabolism Journal, 2021, 45, 430-438. 1.8 4



3

Citation Report

# Article IF Citations

23 Advanced-glycation end-products axis: A contributor to the risk of severe illness from COVID-19 in
diabetes patients. World Journal of Diabetes, 2021, 12, 590-602. 1.3 10

24 COVID-19 in Relation to Hyperglycemia and Diabetes Mellitus. Frontiers in Cardiovascular Medicine,
2021, 8, 644095. 1.1 79

25
Prescription of glucose-lowering therapies and risk of COVID-19 mortality in people with type 2
diabetes: a nationwide observational study in England. Lancet Diabetes and Endocrinology,the, 2021, 9,
293-303.

5.5 140

26 Longitudinal analysis reveals that delayed bystander CD8+ TÂ cell activation and early immune
pathology distinguish severe COVID-19 from mild disease. Immunity, 2021, 54, 1257-1275.e8. 6.6 230

27 Managing diabetes in diabetic patients with COVID: where do we start from?. Acta Diabetologica, 2021,
58, 1441-1450. 1.2 5

28 Effects of metformin, insulin on COVID-19 patients with pre-existed type 2 diabetes: A multicentral
retrospective study. Life Sciences, 2021, 275, 119371. 2.0 17

29 Diabetes and coronavirus (SARS-CoV-2): Molecular mechanism of Metformin intervention and the
scientific basis of drug repurposing. PLoS Pathogens, 2021, 17, e1009634. 2.1 43

30 High Neutrophil to Lymphocyte Ratio and Its Gene Signatures Correlate With Diastolic Dysfunction in
Heart Failure With Preserved Ejection Fraction. Frontiers in Cardiovascular Medicine, 2021, 8, 614757. 1.1 19

31 COVID-19 and Diabetes: Understanding the Interrelationship and Risks for a Severe Course. Frontiers in
Endocrinology, 2021, 12, 649525. 1.5 124

32 Outcome and death risk of diabetes patients with Covid-19 receiving pre-hospital and in-hospital
metformin therapies. Diabetology and Metabolic Syndrome, 2021, 13, 76. 1.2 24

33 Metformin inhibition of mitochondrial ATP and DNA synthesis abrogates NLRP3 inflammasome
activation and pulmonary inflammation. Immunity, 2021, 54, 1463-1477.e11. 6.6 179

34 Metformin and Covid-19: Focused Review of Mechanisms and Current Literature Suggesting Benefit.
Frontiers in Endocrinology, 2021, 12, 587801. 1.5 35

35 Therapy of Type 2 Diabetes in Patients with SARS-CoV-2 Infection. International Journal of Molecular
Sciences, 2021, 22, 7605. 1.8 17

36 A Machine-Generated View of the Role of Blood Glucose Levels in the Severity of COVID-19. Frontiers
in Public Health, 2021, 9, 695139. 1.3 32

37 Diagnosis and prediction of COVID-19 severity: can biochemical tests and machine learning be used as
prognostic indicators?. Computers in Biology and Medicine, 2021, 134, 104531. 3.9 39

38 The Role of Acidosis in the Pathogenesis of Severe Forms of COVID-19. Biology, 2021, 10, 852. 1.3 41

39 Metformin Use Is Associated with Decreased Mortality in COVID-19 Patients with Diabetes: Evidence
from Retrospective Studies and Biological Mechanism. Journal of Clinical Medicine, 2021, 10, 3507. 1.0 12

40 Metformin in Patients With COVID-19: A Systematic Review and Meta-Analysis. Frontiers in Medicine,
2021, 8, 704666. 1.2 36



4

Citation Report

# Article IF Citations

41 COVID-19 and Diabetes. Annual Review of Medicine, 2022, 73, 129-147. 5.0 52

42 Immune Protection of Stem Cell-Derived Islet Cell Therapy for Treating Diabetes. Frontiers in
Endocrinology, 2021, 12, 716625. 1.5 16

43 The effect of metformin on mortality and severity in COVID-19 patients with diabetes mellitus. Diabetes
Research and Clinical Practice, 2021, 178, 108977. 1.1 29

44 Association Between Anti-diabetic Agents and Clinical Outcomes of COVID-19 in Patients with Diabetes:
A Systematic Review and Meta-Analysis. Archives of Medical Research, 2022, 53, 186-195. 1.5 35

45 Advances in Pancreatic Islet Transplantation Sites for the Treatment of Diabetes. Frontiers in
Endocrinology, 2021, 12, 732431. 1.5 43

46
Metformin enhances the osteogenesis and angiogenesis of human umbilical cord mesenchymal stem
cells for tissue regeneration engineering. International Journal of Biochemistry and Cell Biology,
2021, 141, 106086.

1.2 14

47 Mortality Risk of Antidiabetic Agents for Type 2 Diabetes With COVID-19: A Systematic Review and
Meta-Analysis. Frontiers in Endocrinology, 2021, 12, 708494. 1.5 36

48 A Systematic Review and Meta-analysis of Diabetes Associated Mortality in Patients with COVID-19.
International Journal of Endocrinology and Metabolism, 2021, 19, e113220. 0.3 15

49 Cardiovascular involvement in patients with 2019 novel coronavirus disease. Journal of Translational
Internal Medicine, 2021, 9, 152-160. 1.0 5

50 Factors influencing on development of COVID-19 pneumonia and association with oral anti-diabetic
drugs in hospitalized patients with diabetes mellitus. Primary Care Diabetes, 2021, 15, 806-812. 0.9 11

51 Therapeutic Potential of Metformin in COVID-19: Reasoning for Its Protective Role. Trends in
Microbiology, 2021, 29, 894-907. 3.5 53

53 Is metformin a miracle or a menace in COVIDâ€•19 patients with typeÂ 2 diabetes?. Journal of Diabetes
Investigation, 2021, 12, 479-481. 1.1 6

54 Adverse Effects of Metformin From Diabetes to COVID-19, Cancer, Neurodegenerative Diseases, and
Aging: Is VDAC1 a Common Target?. Frontiers in Physiology, 2021, 12, 730048. 1.3 22

55 Interaction of Severe Acute Respiratory Syndrome Coronavirus 2 and Diabetes. Frontiers in
Endocrinology, 2021, 12, 731974. 1.5 15

56 COVID-19 and metabolic disease: mechanisms and clinical management. Lancet Diabetes and
Endocrinology,the, 2021, 9, 786-798. 5.5 155

57 Preadmission usage of metformin and mortality in COVID-19 patients including the post-discharge
period. Irish Journal of Medical Science, 2022, 191, 569-575. 0.8 7

58
Newly-Diagnosed Diabetes and Sustained Hyperglycemia are Associated with Poorer Outcomes in
COVID-19 Inpatients Without Pre-Existing Diabetes. Diabetes, Metabolic Syndrome and Obesity: Targets
and Therapy, 2021, Volume 14, 4469-4482.

1.1 5

59 Safety of Metformin in Hospitalized Patients with COVID-19. , 2020, 2, 68-71. 0



5

Citation Report

# Article IF Citations

61 Risk factors for COVID-19 progression and mortality in hospitalized patients without pre-existing
comorbidities. Journal of Infection and Public Health, 2022, 15, 13-20. 1.9 30

62
Association Between Metformin Use and Mortality Among Patients with Type 2 Diabetes Mellitus
Hospitalized for COVID-19 Infection. Journal of the ASEAN Federation of Endocrine Societies, 2021, 36,
133-141.

0.1 14

63 Metformin Suppresses Monocyte Immunometabolic Activation by SARS-CoV-2 Spike Protein Subunit 1.
Frontiers in Immunology, 2021, 12, 733921. 2.2 17

64
Effect of early treatment with metformin on risk of emergency care and hospitalization among
patients with COVID-19: The TOGETHER randomized platform clinical trial. The Lancet Regional Health
Americas, 2022, 6, 100142.

1.5 17

65 Impact of Diabetes on COVID-19 Mortality and Hospital Outcomes, a Global Perspective: An ONTOP
Systematic Review and Meta-Analysis. SSRN Electronic Journal, 0, , . 0.4 1

66 Short- and long-term prognosis of glycemic control in COVID-19 patients with type 2 diabetes. QJM -
Monthly Journal of the Association of Physicians, 2022, 115, 131-139. 0.2 17

67 Review of pharmaceutical and therapeutic approaches for type 2 diabetes and related disorders.
Recent Patents on Biotechnology, 2022, 16, . 0.4 0

68 Long COVID, neuropsychiatric disorders, psychotropics, present and future. Acta Neuropsychiatrica,
2022, 34, 109-126. 1.0 30

69 Does metformin affect outcomes in COVIDâ€•19 patients with new or preâ€•existing diabetes mellitus? A
systematic review and metaâ€•analysis. British Journal of Clinical Pharmacology, 2022, 88, 2642-2656. 1.1 23

70 High Remnant Cholesterol Level Potentiates the Development of Hypertension. Frontiers in
Endocrinology, 2022, 13, 830347. 1.5 20

71 IMPACT OF ANTIDIABETIC DRUGS ON RISK AND OUTCOME OF COVID-19 INFECTION: A REVIEW. Military
Medical Science Letters (Vojenske Zdravotnicke Listy), 2022, 91, 140-160. 0.2 4

72 Effects of Metformin in Heart Failure: From Pathophysiological Rationale to Clinical Evidence.
Biomolecules, 2021, 11, 1834. 1.8 47

73 Metformin in aging and aging-related diseases: clinical applications and relevant mechanisms.
Theranostics, 2022, 12, 2722-2740. 4.6 45

75 Response to â€œMetformin use and risk of COVID-19 among patients with type II diabetes mellitus: an
NHIS-COVID-19 database cohort studyâ€•. Acta Diabetologica, 2022, , 1. 1.2 0

76 Glucose-Lowering Agents and COVID-19. Journal of Korean Diabetes, 2022, 23, 1-6. 0.1 0

77 Diabetes, Metformin and the Clinical Course of Covid-19: Outcomes, Mechanisms and Suggestions on
the Therapeutic Use of Metformin. Frontiers in Pharmacology, 2022, 13, 784459. 1.6 28

78
Metformin Use in Relation to Clinical Outcomes and Hyperinflammatory Syndrome Among COVID-19
Patients With Type 2 Diabetes: A Propensity Score Analysis of a Territory-Wide Cohort. Frontiers in
Endocrinology, 2022, 13, 810914.

1.5 4

79 Diabetes and COVID-19: The potential role of mTOR. Diabetes Research and Clinical Practice, 2022, 186,
109813. 1.1 17



6

Citation Report

# Article IF Citations

81 A Clinical Perspective of the Multifaceted Mechanism of Metformin in Diabetes, Infections, Cognitive
Dysfunction, and Cancer. Pharmaceuticals, 2022, 15, 442. 1.7 11

82 Metformin is associated with favorable outcomes in patients with COVID-19 and type 2 diabetes
mellitus. Scientific Reports, 2022, 12, 5553. 1.6 20

83 Preadmission use of antidiabetic medications and mortality among patients with COVID-19 having type 2
diabetes: A meta-analysis. Metabolism: Clinical and Experimental, 2022, 131, 155196. 1.5 41

84 Diabetes and COVID-19: What 2 Years of the Pandemic Has Taught Us. Metabolic Syndrome and Related
Disorders, 2021, , . 0.5 5

85
Predictors of SARS-CoV-2 IgG Spike Antibody Responses on Admission and Clinical Outcomes of
COVID-19 Disease in Fully Vaccinated Inpatients: The CoVax Study. Journal of Personalized Medicine,
2022, 12, 640.

1.1 3

86
Impact of diabetes on <scp>COVID</scp>â€•19 mortality and hospital outcomes from a global perspective:
An umbrella systematic review and metaâ€•analysis. Endocrinology, Diabetes and Metabolism, 2022, 5,
e338.

1.0 42

88 COVID-19 and Diabetes Mellitus: Are there any Differences in Outcomes with Anti-Diabetic Drugs?.
Turkish Journal of Diabetes and Obesity, 2021, 5, 279-284. 0.0 1

89 The Association Between Antidiabetic Agents and Clinical Outcomes of COVID-19 Patients With
Diabetes: A Bayesian Network Meta-Analysis. Frontiers in Endocrinology, 2022, 13, . 1.5 16

90 Metformin: Is it a drug for all reasons and diseases?. Metabolism: Clinical and Experimental, 2022, 133,
155223. 1.5 92

91 Why antidiabetic drugs are potentially neuroprotective during the Sars-CoV-2 pandemic: The focus on
astroglial UPR and calcium-binding proteins. Frontiers in Cellular Neuroscience, 0, 16, . 1.8 4

92 Targeting T cell (oxidative) metabolism to improve immunity to viral infection in the context of
obesity. Frontiers in Immunology, 0, 13, . 2.2 4

93 Endothelial dysfunction in COVID-19: an overview of evidence, biomarkers, mechanisms and potential
therapies. Acta Pharmacologica Sinica, 2023, 44, 695-709. 2.8 105

94 Effect of Antidiabetic Therapy on Clinical Outcomes of COVID-19 Patients With Type 2 Diabetes: A
Systematic Review and Meta-Analysis. Annals of Pharmacotherapy, 2023, 57, 776-786. 0.9 1

95 Diabetes medications and associations with Covid-19 outcomes in the N3C database: A national
retrospective cohort study. PLoS ONE, 2022, 17, e0271574. 1.1 2

96 Metformin: A Small Molecule with Multi-Targets and Diverse Therapeutic Applications. , 0, , . 1

97 Metformin in therapeutic applications in human diseases: its mechanism of action and clinical study.
Molecular Biomedicine, 2022, 3, . 1.7 19

98 Metformin in SARS-CoV-2 infection: A hidden path â€“ from altered inflammation to reduced mortality. A
review from the literature. Journal of Diabetes and Its Complications, 2023, 37, 108391. 1.2 3

99 Efficacy and safety of metabolic interventions for the treatment of severe COVID-19: in vitro,
observational, and non-randomized open-label interventional study. ELife, 0, 12, . 2.8 5



7

Citation Report

# Article IF Citations

100 Is metformin use associated with low mortality in patients with type 2 diabetes mellitus hospitalized
for COVID-19? a multivariable and propensity score-adjusted meta-analysis. PLoS ONE, 2023, 18, e0282210. 1.1 4

101 Association of Metformin with Mortality in COVID-19 Patients: A Systematic Review and Meta-Analysis.
Annals of the National Academy of Medical Sciences (India), 2023, 59, 013-020. 0.2 0

102 Severity of Symptoms and Mortality in Diabetic Patients with COVID- 19 Infection. Review. Al
Mustansiriyah Journal of Pharmaceutical Sciences, 2023, 23, 91-104. 0.3 0

103 Senotherapeutics: An emerging approach to the treatment of viral infectious diseases in the elderly.
Frontiers in Cellular and Infection Microbiology, 0, 13, . 1.8 2

104
Risk of Lactic Acidosis in Hospitalized Diabetic Patients Prescribed Biguanides in Japan: A Retrospective
Total-Population Cohort Study. International Journal of Environmental Research and Public Health,
2023, 20, 5300.

1.2 0

105 Long-Term Exposure to Fine Particulate Constituents and Vascular Damage in a Population with
Metabolic Abnormality in China. Journal of Atherosclerosis and Thrombosis, 2023, 30, 1552-1567. 0.9 3

106 Metformin in COVID-19: Is There a Role Beyond Glycemic Control?. International Journal of
Endocrinology and Metabolism, 2023, 21, . 0.3 0

107 Managing Outpatient Diabetes in Persons with COVID-19 and Diabetes. Contemporary Endocrinology,
2023, , 137-155. 0.3 0

108 Metformin: update on mechanisms of action and repurposing potential. Nature Reviews
Endocrinology, 2023, 19, 460-476. 4.3 55


