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We read with great interest the retrospective study by Riahi et al. [1] which reported that preadmission 

insulin treatment in patients with COVID-19 and concurrent diabetes was associated with a significantly 

increased odds of mortality (odds ratio = 2.65; 95% confidence interval 1.23–5.71). In addition, Riahi et al. 

[1] also reported that peak inpatient insulin requirement was significantly associated with inpatient 

mortality (odds ratio = 1.02; 95% confidence interval 1.00–1.04). 

At first glance, with adjustment of hemoglobin A1c value, some may assume elimination of the 

confounding effect due to baseline glycemic control. However, closer observation revealed that a 

substantial proportion (41.5%) of included patients had either chronic kidney disease or end-stage renal 

disease requiring dialysis. It should be noted that hemoglobin A1C value is not as accurate among patients 

with chronic kidney disease or end-stage renal disease as in the general population. Firstly, there could 

be analytical interference from carbamylated hemoglobin formed due to buildup of urea in this patient 

population, leading to false elevations in the hemoglobin A1C value [2]. Secondly, it has been well-known 

that the presence of anemia, which can be common in patients with chronic kidney disease or end-stage 

renal disease due primarily to reduced production of erythropoietin by the kidney, could interfere with 

hemoglobin A1C levels, and its effect on individual patients has not been easily predictable. For instance, 

in one study [3], the presence of iron deficiency anemia elevated hemoglobin A1c levels in patients with 

type 2 diabetes compared to controls. However, another study [4] reported that hemoglobin A1c level 

was significantly lower in patients with iron deficiency anemia than in the healthy controls. Moreover, 

other conditions in patients with chronic kidney disease or end-stage renal disease such as recent 

transfusion, administration of erythropoietin, and metabolic acidosis, can directly affect red blood cell life 

span, and thus interfere with the accuracy of hemoglobin A1c levels in this patient population. 

Furthermore, although it may not be widely recognized, hemoglobin A1c level is not always an optimal 

indicator of glycemic control in individual patients owing to the wide range of mean blood glucose levels 

and blood glucose patterns that can be associated with a given hemoglobin A1c level [5].  

Therefore, based on the above reasonings, it is a fallacy that adjustment of confounders would eliminate 

their interference from study outcomes, and thus the relationship between increased risk of mortality and 

preadmission insulin treatment or peak inpatient insulin requirement in patients with COVID-19 and 

concurrent diabetes as reported may still be modified by possible baseline differences in glycemic control. 

The mean blood glucose concentration from self-monitoring blood glucose or continuous glucose 

monitoring may be a more useful estimation of glycemic control in a cohort of patients that comprised 

those with renal impairment, though it may be difficult to obtain since not every patient self-monitors 



his/her blood glucose levels. Another important confounder that may modify these associations was the 

use of metformin. Patients for whom the use of metformin is contraindicated, for instance, due to 

estimated glomerular filtration rate of <30 mL/minute/1.73 m2, may be more likely to need insulin 

treatment for optimal glycemic control.  A recent meta-analysis of observational studies [6] reported 

reduced odds for mortality with the preadmission use of metformin compared to non‐use of metformin 

in patients with COVID‐19 and concurrent type 2 diabetes. Therefore, the increased risk of mortality in 

the insulin group may indeed be due to improved prognosis in the non-insulin group due to a higher 

proportion of metformin use. 

The findings by Riahi et al. [1] also contradict previous findings [7] that COVID-19 patients who 

experienced hyperglycemia and being treated with insulin infusion had a lower risk of severe disease than 

those without insulin infusion. We believe that the reported association between preadmission or 

inpatient insulin treatment and increased risk of mortality was largely stemmed from the confounding 

effects from baseline glycemic control, metformin use, and other unadjusted confounders. 

Misinterpretation of the association between insulin treatment and mortality could lead to confusion in 

clinical practice and hospitalized patients with COVID-19 for whom insulin treatment is appropriately 

indicated may be omitted from such treatment, which places them at risk for hyperglycemic crisis and 

other complications. However, the findings by Riahi et al. [1] actually informed an important clinical 

implication that requirement for insulin during hospitalization for COVID-19 may be a marker of poor 

prognosis and as such could be used to identify patient population who require more aggressive 

treatments to prevent mortality.  
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