
Каждый процент излишнего гликированного гемоглобина крови добавляет 17% риска смерти при коронавирусной инфекции.

Уровень «засахаренного» красного кровяного пигмента крови, называемого
гликированным гемоглобином и показывающим средние значения глюкозы в крови за
последние 3 месяца, обычно показывает уровень нарушений углеводного обмена. При
гликированном гемоглобине 6,5 % и выше ставится диагноз сахарного диабета.
Повышение средних значений глюкозы в крови всего на 1 ммоль/л повышает на 17% риск
смерти при возникновении от коронавирусной инфекции даже у людей без диабета. Сл
едуйте рекомендациям
МОО 
Российской Диабетической Ассоциации
. С вопросами пишите и звоните.

      

 Медики уточнили предыдущие оценки того, насколько COVID-19 опасна для
диабетиков. Оказалось, что они умирают от коронавирусной инфекции не в три, а всего
в два раза чаще обычных людей. Статью с результатами исследования опубликовал
medRxiv.

  

Исследования показывают, что тяжелее всего коронавирусную инфекцию переносят
пациенты с ожирением, хроническими болезнями сердца, диабетом, носители второй
группы крови и вариацией связанного с предрасположенностью к болезни Паркинсона
гена APOE.

  

В частности, кардиологические проблемы повышали вероятность смерти пациентов от
коронавирусной инфекции более чем в четыре раза, а ожирение и диабет увеличивали
шансы на попадание в реанимацию примерно в 3−5 раз. Следующие оценки оказались
как выше, так и ниже, поэтому ученые продолжают исследования в этом направлении.
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В ходе новой работы китайские и британские медики под руководством профессора
Медицинского университета ВВС КНР Лина Тао попыталась получить однозначный
ответ на этот вопрос. Они изучали истории болезней почти трех тысяч пациентов,
которые лечились в одном из полевых госпиталей Уханя, которые построили в начале
2020 года для борьбы с коронавирусом.

  

Оказалось, что значимая доля носителей SARS-CoV-2 — около 13,5% — страдала от
диабета и высокого уровня сахара в крови. Специалисты отделили их от влияния других
факторов риска — например, возраста и хронических болезней, — и изучили отдельно.

  

С одной стороны, анализ подтвердил предыдущие результаты: пациенты с диабетом,
действительно, погибали от коронавирусной инфекции примерно в три раза чаще, чем
остальные больные. Однако если учитывать различия в возрасте и общем состоянии
здоровья пациентов, этот показатель снизился до 2,11 раза. Подобные значения Лин
Тао и его коллеги считают более реалистичными.

  

Аналогичные результаты показало изучение того, как уровень сахара в крови на момент
приема в больницу влиял на исход болезни. Каждое повышение его концентрации на
один миллимоль на литр повышало риск смерти на 17% с учетом всех побочных
факторов. Эту тенденцию ученые наблюдали не только среди носителей диабета, но и у
больных без проблем с переработкой инсулина.

  

Исходя из полученных результатов Тао и его коллеги считают, что врачам нужно
уделять повышенное внимание уровню глюкозы в крови всех пациентов, а не только
диабетиков. Это может спасти сотни и тысячи жизней носителей COVID-19,
подытожили исследователи.

  

Следует добавить, что статью ученых не рецензировали независимые эксперты и не
проверяли редакторы научных журналов, как это обычно бывает в подобных случаях.
Поэтому к выводам из нее и аналогичных статей нужно относиться осторожно.

  

 2 / 5



Каждый процент излишнего гликированного гемоглобина крови добавляет 17% риска смерти при коронавирусной инфекции.

    Первоисточник: doi: https://doi.org/10.1101/2021.01.21.20202119  Effects of Diabetes and Blood Glucose on COVID-19 Mortality: A Retrospective ObservationalStudyFei Li, Yue Cai, Chao Gao, Lei Zhou, Renjuan Chen, Kan Zhang, Weiqin Li, Ruining Zhang,Xijing Zhang, View ORCID ProfileDuolao Wang, Yi Liu, Ling Taodoi: https://doi.org/10.1101/2021.01.21.20202119Abstract  OBJECTIVE To investigate the association of diabetes and blood glucose on mortality ofpatients with Coronavirus Disease 2019 (COVID-19).RESEARCH DESIGN AND METHODS This was a retrospective observational study of allpatients with COVID-19 admitted to Huo-Shen-Shan Hospital, Wuhan, China. The hospital wasbuilt only for treating COVID-19 and opened on February 5, 2020. The primary endpoint wasall-cause mortality during hospitalization.RESULTS Among 2877 hospitalized patients, 13.5% (387/2877) had a history of diabetes and1.9% (56/2877) died in hospital. After adjustment for confounders, patients with diabetes had a2-fold increase in the hazard of mortality as compared to patients without diabetes (adjusted HR2.11, 95%CI: 1.16-3.83, P=0.014). The on-admission glucose (per mmol/L≥4mmol/L) wassignificantly associated with subsequent mortality on COVID-19 (adjusted HR 1.17, 95%CI:1.10-1.24, P<0.001).CONCLUSIONS Diabetes and on-admission glucose (per mmol/L≥4mmol/L) are associatedwith increased mortality in patients with COVID-19. These data support that blood glucoseshould be properly controlled for possibly better survival outcome in patients with COVID-19.  INTRODUCTION  Coronavirus disease 2019 (COVID-19) is a current pandemic disease caused by thepositive-sense RNA virus named severe acute respiratory syndrome coronavirus 2(SARS-CoV-2). The mortality rates were reported to range from 1% to more than 5% 1.Diabetes has been suggested as one of the most common comorbidities and associated withhigher mortality. Earlier reports with limited sample sizes, reported that diabetes had a hazardratio of2-3 for mortality2,3. Later on, summarized by the Chinese Center for Disease Controland Prevention, among 72,314 patients with COVID-19 in China, those with diabetes had amortality of 7.3%compared with that of 2.3% in the general infected population1. However, noneof these previous studies have adjusted for confounding factors, such as age, hypertension, orcardio-cerebrovascular diseases, which have been previously identified as predictors ofCOVID-19 related death2,4.  On-admission glucose level has been identified to be associated with in-hospital adverse eventsin patients with pneumonia 5-7. Compared with common pneumonia, the outbreak andpandemic of COVID-19 could have much more impact the glucose level in diabetes. As to thepatients, anxiety and panic could lead to stress hyperglycemia, and as to the doctor, highworkload could result in the inadequate glucose management, and finally as to theSARS-CoV-2, it could impact the glucose metabolism directedly. However, whether thedysglycemia from COVID-19 and the corresponding anti-diabetic treatments have an impact onthe mortality in patients with COVID-19 have not been investigated.  Here, we investigated in 2877 patients, consecutively admitted to Huo Shen Shan Hospital,dedicated solely to the treatment of COVID-19, in Wuhan, China. We investigated theassociation of diabetes, admission glucose and anti-diabetic medications with COVID-19mortality.  RESEARCH DESIGN AND METHODS  This was a retrospective observational study comparing association of both diabetic status andantidiabetic treatment with mortality among hospitalized patients with COVID-19. All patientsadmitted to Huo Shen Shan Hospital, Wuhan, China, from February 5, 2020, to March 15, 2020,with laboratory-confirmed COVID-19 were included in this study. Huo Shen Shan Hospital wasspecially built with a capacity of one-thousand beds and opened by the government onFebruary 5th, 2020, dedicated to treating exclusively COVID-19 patients. Patients withCOVID-19 included in this study were diagnosed according to World Health Organizationinterim guidance 8.  This study was approved by the National Health Commission of China and the InstitutionalReview Board at Huo Shen Shan Hospital (Wuhan, China) (HSSLL025). Written informedconsent was waived by the Ethics Committee of the Huo Shen Shan Hospital for patients withemerging infectious diseases.  Data Collection  Patients’ demographic characteristics and clinical data (symptoms, comorbidities, laboratoryfindings, and outcomes) during hospitalization were collected from electronic medical records bytwo investigators (R.Z. and Y.C). All data were independently reviewed and entered into thecomputer database by two analysts (C.G. and Y.C.).  The laboratory diagnoses of COVID-19 were confirmed by the Viral Nucleic Acid Kit 8 accordingto the kit instructions. A 2019-nCoV detection kit (Bioperfectus) was used to detect the ORF1abgene (nCovORF1ab) and the N gene (nCoV-NP) according to the manufacturer’s instructions,using real-time reverse transcriptase–polymerase chain reaction 9. An infection was consideredlaboratory-confirmed if both the nCovORF1ab and nCoV-NP tests showed positive results.  Clinical Endpoints  The primary endpoint was all-cause mortality during hospitalization. Secondary endpointsincluded the use of invasive mechanical ventilation, and the severity of the COVID-19. Theseverity of COVID-19 was categorized as mild, severe, or critically ill. Mild includednon-pneumonia and mild pneumonia cases. Severe was characterized by dyspnea, respiratoryfrequency ≥30/min, blood oxygen saturation ≤93%, PaO2/FiO2 ratio <300, and/or lung infiltrates>50% within 24-48 hours. Critically ill cases were defined as respiratory failure requiringmechanic ventilation, septic shock, and/or multiple organ dysfunction/failure 1,10. The closedate of the follow-up was April 1, 2020.  Patients with medical history of diabetes were defined by the diagnosis given by their doctorsprior to the infection of SARS-CoV-2. A medical history of hypertension or bloodpressure≥140/90mHg on admission were defined as any hypertension. The antidiabeticregimens were in principle unchanged during hospitalization whatever the patients had previousprescriptions before admission. Discontinuation or alteration of the antidiabetic treatment duringhospitalization due to the clinical presentation of COVID-19 was at their physician’s discretion.  Statistical Analysis  Continuous variables with normal distribution were expressed as mean (standard deviation) andcompared using independent student’s t-test, and those with skewed distribution wereexpressed as median (interquartile range) and compared using Mann-Whitney U test.Categorical variables were presented as frequencies and percentages and compared usingFisher’s exact test. Survival time was estimated by the Kaplan-Meier method and Cox’sproportional hazard model was used to assess effects of diabetic status and covariates onmortality during hospitalization. Binary logistical regression analysis was used to assess theassociation between diabetic status and covariates and secondary endpoints, and the resultswere presented as odds ratios (ORs) with 95% confidence intervals (CIs). Only those variablesthat affected the hazard ratios (HRs) or ORs of endpoints with a P value <0.05 were included inthe multivariate analysis. We excluded variables from the univariable analysis if the number ofevents was too small to calculate ORs or HRs. Restricted cubic splines were used to explorethe relationship between blood glucose and hazard of death. As the relationship of predictedblood glucose was approximately linear above and below their cutoff, a linear spline model witha node at cutoff was fitted to calculate hazard ratios (HR) per mmol/L increase in blood glucose.Analyses were performed using SPSS version 25.0 software (SPSS, Inc, Chicago, Illinois, USA)or R-project (R Foundation, Vienna, Austria). A two-sided p value less than 0.05 wasconsidered as statistically significant.  RESULTS  In total, 2877 hospitalized patients with laboratory-confirmed COVID-19 were consecutivelyenrolled in the study. Baseline characteristics are presented in Table 1. Among these patients,56/2877(1.9%) died in hospital and 387/2877(13.5%) had history of diabetes. Compared withpatients with non-death, patients with death were older and more likely to be male, had higherprevalence of comorbidities such any hypertension on admission, diabetes, myocardial angina,previous PCI/CABG, and more often to have medications for diabetes and hypertension.  Compared with patients with non-death, patients with death had higher respiratory rate andmore likely presented with cough and shortness of breath. As shown in Figure 1 and Table 2,there are 17/387 (4.4%) died in the diabetic patients and 39/2490 (1.6%) died in non-diabeticpatients (P<0.001). After adjusted for confounders, diabetic patients were still associated with a2-fold increase in the hazard of death as compared to non-diabetic patients (adjusted HR 2.11,95%CI: 1.16-3.83, P=0.014). The baseline characteristics of patients with or without secondaryendpoints (the severity of COVID-19 and use of invasive mechanical ventilation) werepresented in supplemental Table 1. As compared with patients with mild COVID-19, the patientswith severe/critical COVID-19 had higher prevalence of diabetes (144/744, 19.4% vs243/2133,11.4%, P<0.001). After adjusted for confounders, diabetes was still associated withan increase in the odds of developing a severe/critical COVID-19 as compared to non-diabeticpatients (adjusted OR1.48, 95%CI: 1.17-1.87, P=0.001) (supplemental Table 2).As comparedwith patients without receiving invasive mechanical ventilation, the patients receiving invasivemechanical ventilation had higher prevalence of diabetes (17/65, 26.2% vs 370/2812, 13.2%P=0.002)(supplemental Table1). After adjusted for confounders, diabetes was not associatedwith an increase in the odds of receiving invasive mechanical ventilation as compared tonon-diabetic patients (supplemental table 3).  Restricted cubic splines were used to explore the possible relationship between blood glucoseand mortality. As shown in figure 2, U-shaped association between blood glucose and mortalitywas observed in the overall population cohort, and the lowest value, as a reference point forglucose to predict mortality was 4mmol/L. As shown in table 3, when glucose was more than4mmol/L, it was significantly associated with subsequent mortality on COVID-19 (adjusted HR1.17, 95%CI: 1.10-1.24, P=0.002).  
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  Among the 387 patients with diabetes, there were 102/387 (26.4%) diabetic patients treatedwith insulin, 140/387 (36.2%) with acarbose and 142/387 (36.7%) with metformin. Nostatistically significant differences were found in the mortality between the Insulin andnon-insulin treated patients (8/102, 7.8% vs 9/285, 3.2% P=0.089), metformin andnon-metformin treated patients (5/142, 3.5% vs 12/245, 4.9% P=0.524), and acarbose andnon-acarbose treated patients (6/140, 4.3% vs 11/247, 4.5% P=0.938).  DISCUSSION  In the presented analysis, we investigated the association of the diabetes and blood glucose onmortality in patients with COVID-19. The salient findings from the present study are summarizedas follows:  1. After adjustment for the confounders, compared with non-diabetic patients, the diabeticpatients were still associated with a 2-fold increase in mortality.2. The on-admission blood glucose (per mmol/L≥4mmol/L) was significantly associated withsubsequent mortality on COVID-19.  Previous reports have suggested that diabetes is one of the most common comorbidities of theCOVID-19 patients and might have influenced the prognosis11-13. The estimated incidence ofdiabetes in the COVID-19 patients ranged from 9.7% to 20%11-13. COVID-19 patients withdiabetes may have poor prognosis, evidenced by the fact that the incidence of diabetes wastwo-fold higher in ICU/severe cases than in their non-ICU/severe counterparts13. Although theevidence is still limited, studies have suggested that diabetes had a hazard ratio of 2-3 formortality11-13. However, none of these previous studies have adjusted for confounding factors,such as age, hypertension, or cardio-cerebrovascular diseases, which have been previouslyidentified as predictors of COVID-19 related death. Recently, a study including 191 COVID-19found that patients with diabetes has a hazard ratio of 2.85 for death2. However, after adjustingfor potential confounding factors, the corresponding risk disappeared. The small sample sizemaybe the main reason for the neutral results. In the present study, with a large-scale cohort of2877 patients with COVID-19, we demonstrated that diabetes was associated with a high risk ofmortality during hospitalization after adjusting for the underlying confounders. To ourknowledge, this is the first study to report diabetes as an independent risk factor for mortality inpatients with COVID-19.  We found that the proportion of on-admission glucose (fasting glucose) above 7mmol/L, as oneof a criteria to diagnose diabetes, was 13.5% 14. Although possibility that inadequateanti-medications were prescribed to the diabetic patients or that undiagnosed diabetes werepresent, we still speculated that the dysglycemia was frequent in patient with COVID-19 giventhe large proportion of patients with abnormal glucose value.  Large body of literature has found that dysglycemia including hyperglycemia, hypoglycemia andthe increased glucose variability is independently associated with mortality in critically illpatients15,16.Furthermore, there were evidences showing that the blood glucose level onadmission is also independently associated with adverse outcomes in patients with communityacquired pneumonia (CAP). Earlier, admission glucose level >14 mmol/l was identified as oneof the 20 factors associated with poor outcomes in CAP6. Later on, a prospective cohort studyconducted by Finlay A et al. found that, even after adjustment for confounding factors, a lowerglucose level >11 mmol/l was also remained significantly associated with subsequent adverseoutcomes in patients with CAP5. In 2009, when the pandemic influenza A (H1N1) virus spreadworldwide, wang et al. demonstrated that the fasting blood glucose was an independentpredictor for severity of H1N1 pneumonia7. It has been inferred that the reasons for thehyperglycemia in H1N1-mediated pneumonia are as follows: 1. By a direct pathway, H1N1 viruscould potentially damage pancreatic β-cells evidenced by downregulated homa-β in the H1N1infected patients7; 2. By an indirect pathway, H1N1-mediated elevations of FPG might be theresult of multiple factors’ combinations caused by virus infection, such as inflammatory stress,multiple organ impairment, and so on, while the changes of plasma glucose were not caused byH1N1 actions on insulin secretion by pancreatic β-cells or decreasing sensitivity to insulin7.  Although there is no direct evidence that pancreatic β-cells is also a target for SARS-CoV-2, thedysglycemia is not uncommon in patients with COVID-19. However, whether the dysglycemia isa predictor for clinical outcomes in patients with COVID-19 remains unknown. In the presentanalysis, we used restricted cubic splines and Cox regression to investigate the predictive roleof dysglycemia for clinical outcomes. We found that after adjusted for the cofounders, theadmission blood glucose (per mmol/L≥4mmol/L) was significantly associated with subsequentmortality on COVID-19. For each 1-mmol/l increase in admission glucose, risk of in-hospitalmortality increases 17% in patients with COVID-19. Therefore, a more active interventionshould be taken to control the blood glucose. Additionally, the hyperglycemia on admissionmaybe a strong stratification factor to differentiate high risk patients with COVID-19.  According to our present data, the glucose control should be emphasized. Unfortunately, fewstudies have been conducted to investigate the impact of anti-diabetic medications on themortality of COVID-19. So far, no specific anti-viral treatment exists, hence, a range of existinghost-directed therapies that have proven to be safe could potentially be repurposed to treat2019-nCoV infection17. Several marketed drugs with safety profiles such as metformin,glitazones could reduce immunopathology, boost immune responses, and prevent or curbARDS18. In the present study, we retrospectively investigate the effect of anti-diabeticmedications including metformin regarded as a medication for host-directed therapies on themortality in patients with COVID-19. No significant difference was observed as to the mortalityand other clinical endpoints in the COVID-19 patients with or without the above medications.  However, the analysis is underpowered, which might lead to the neutral results. Futurededicated study with adequate sample size is needed to further investigate such issue.  Limitations  First, since our results were based only on admission glucose, it was likely that we hadunderestimated the risks associated with hyperglycemia given that the patients with the highestlevels of glucose would have been more likely to be treated in the hospital setting.  Second, we did not routinely collect measures of long-term glucose control, such as HbA1c,which would have allowed us to distinguish long-term poorly controlled diabetic patients fromthose with hyperglycemia as a measure of significant physiological stress.  Third, even though we analyzed one of the largest cohorts of hospitalized patients withCOVID-19 up to date, we had insufficient numbers to examine the role of various anti-glycemictreatments (e.g., insulin, metformin) on outcomes. Our findings should be interpreted cautiously.Larger scale and dedicated cohort study or RCT were needed to verify our conclusions.  CONCLUSIONS  In conclusion, diabetes was independently associated with increased mortality, andon-admission blood glucose (per mmol/L≥4mmol/L) was also an independent factor for mortalityin patients with COVID-19. The mortality was not affected by the anti-diabetic medications.These data support that, regardless of anti-diabetic medications administrated, proper bloodglucose control should be achieved for possibly better outcomes in patients with COVID-19.However, due to the observational nature of the study, the results should be interpretedcautiously.  Data Availability  We would like to provide all data referred to the manuscript if they are requested.  Duality of Interest  No potential conflicts of interest relevant to this article were reported.  Reference  1. 1.↵Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease2019 (COVID-19) Outbreak in China: Summary of a Report of 72314 Cases From the ChineseCenter for Disease Control and Prevention. JAMA. 2020;doi:10.1001/jama.2020.2648.Published online ahead of print Feb 24 2020.2. 2.↵Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients withCOVID-19 in Wuhan, China: a retrospective cohort study. Lancet. 2020;395(10229):1054–1062.3. 3.↵Li B, Yang J, Zhao F, et al. Prevalence and impact of cardiovascular metabolic diseases onCOVID-19 in China. Clin Res Cardiol. 2020.4. 4.↵Wu JT, Leung K, Bushman M, et al. Estimating clinical severity of COVID-19 from thetransmission dynamics in Wuhan, China. Nature Medicine. 2020;doi:10.1038/s41591-020-0822-7. Published online ahead of print Mar 19 2020.5. 5.↵McAlister FA, Majumdar SR, Blitz S, Rowe BH, Romney J, Marrie TJ. The relation betweenhyperglycemia and outcomes in 2,471 patients admitted to the hospital withcommunity-acquired pneumonia. Diabetes Care. 2005;28(4):810–815.Abstract/FREE Full TextGoogle Scholar6. 6.↵Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to identify low-risk patients withcommunity-acquired pneumonia. N Engl J Med. 1997;336(4):243–250.7. 7.↵Wang W, Chen H, Li Q, et al. Fasting plasma glucose is an independent predictor for severity ofH1N1 pneumonia. BMC Infect Dis. 2011;11:104.PubMedGoogle Scholar8. 8.↵Organization WH. Clinical management of severe acute respiratory infection when novelcoronavirus (nCoV) infection is suspected. https://www.who.int/publications-detail/clinical-managementof-severe-acute-respiratory-infection-when-novelcoronavirus-(ncov)-infection-is-suspected. Accessed January 31, 2020.9. 9.↵Wang M, Wu Q, Xu W, et al. Clinical diagnosis of 8274 samples with 2019-novel coronavirus inWuhan. medRxiv. 2020:2020.2002.2012.20022327.10. 10.↵Team TNCPERE. Vital Surveillances: The Epidemiological Characteristics of an Outbreak of2019 Novel Coronavirus Diseases (COVID-19) -China, 2020. http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51.Accessed.11. 11.↵Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized Patients With 2019Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA. 2020.12. 12.Chen N, Zhou M, Dong X, et al. Epidemiological and clinical characteristics of 99 cases of 2019novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet.2020;395(10223):507–513.13. 13.↵Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel coronavirusin Wuhan, China. Lancet. 2020;395(10223):497–506.14. 14.↵Association AD. 1. Improving Care and Promoting Health in Populations:. Diabetes Care.2019;42(Suppl 1):S7–S12.15. 15.↵Krinsley JS, Maurer P, Holewinski S, et al. Glucose Control, Diabetes Status, and Mortality inCritically Ill Patients: The Continuum From Intensive Care Unit Admission to Hospital Discharge.Mayo Clin Proc. 2017;92(7):1019–1029.16. 16.↵Valizadeh Hasanloei MA, Shariatpanahi ZV, Vahabzadeh D, Vahabzadeh Z, Nasiri L, Shargh A.Non-diabetic Hyperglycemia and Some of Its Correlates in ICU Hospitalized Patients ReceivingEnteral Nutrition. Maedica (Buchar). 2017;12(3):174–179.17. 17.↵Zumla A, Hui DS, Azhar EI, Memish ZA, Maeurer M. Reducing mortality from 2019-nCoV:host-directed therapies should be an option. Lancet. 2020;395(10224):e35–e36.18. 18.↵Zumla A, Chan JF, Azhar EI, Hui DS, Yuen KY. Coronaviruses - drug discovery and therapeuticoptions. Nat Rev Drug Discov. 2016;15(5):327–347.
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