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Abstract

Background: There has already been much evidence linking diabetes to

public health threats globally, and the disease has been established to pose

an increased risk of severe actions in COVID-19 cases. Objective: The

basic aim of this study is to find random blood glucose and its correlation

with HbA1c levels in COVID-19-positive patients. Methodology: This cross-

sectional study was conducted at Department of Medicine, Venkateshwara

Institute of Medical Sciences Gajraula U.P. India during 1% July 2020 to 31

Dec 2022. The study included 185 patients who met the inclusion criteria of

the study.Data were collected through systematically designed questionnaires

which included all information related to demographics, gender, history, and
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symptoms of disease. Upon admission, random blood glucose levels were

measured using a glucometer.Results: Data were collected from 185 patients

with a mean age of 58.4+12.3 years and a mean BMI of 28.6+4.5 kg/m?.

Males constituted 59.5% (n=110) of the sample, while females made up

40.5% (n=75). The mean random blood glucose (RBQG) level was 194.3168.5

mg/dL, and the mean HbA1c was 7.8%1.5%, indicating a notable degree of

acute and chronic hyperglycemia among the patients.In the overall patient

group (n=185), the correlation coefficient was 0.63 (p < 0.001), indicating a

moderate correlation. In diabetic patients (n=85), the correlation was

stronger, with an r-value of 0.71 (p < 0.001). Among non-diabetic patients

(n=100), the correlation was weaker but still significant, with an r-value of

0.52 (p < 0.01).Conclusion: It is concluded that both random blood glucose

(RBG) and HbA1c levels are important markers in predicting the severity and

outcomes of COVID-19 in infected patients, particularly those with pre-

existing diabetes.
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Introduction

The emergence of the COVID-19 pandemic has dramatically altered the
landscape of global healthcare, not only by the direct morbidity and mortality
caused by the SARS-CoV-2 virus but also by its profound effects on various
comorbid conditions, including diabetes mellitus. There has already been
much evidence linking diabetes to public health threats globally, and the
disease has been established to pose an increased risk of severe actions in
the COVID-19 cases [1]. It is established that patients with both previous
and newly developed hyperglycemia face worse outcomes, longer stays in
direct intensive care, and higher mortality rates. This leads to the need to
unravel the relationship between glucose metabolism and COVID-19 disease
pathogenesis [2]. Random blood glucose (RBG) is another index employed
to assess glucose metabolism: this indicator shows the person’s current
glycemic level and is frequently applied in clinical practice. However, RBG
give only the mice picture of glucose level and has short duration that
includes recent meals, stress, and acute illness [3]. For better perspectives
of a patient's overall glycemic control for the preceding 2-3 months,
practitioners use the hemoglobin Alc (HbA1c) assays. HbA1c is an index of
average blood glucose level over the two to three months before the test
and helps in assessing chronic hyperglyaemia and complications such as
cardiovascular diseases, kidney disease, and neuropathy in diabetics
[4].HbA1c is one of the parameters that have been confirmed as being
closely associated with a higher risk of post-COVID complications,
demonstrating the need for managing blood sugar levels during the disease.
However, the correlation between acute glucose fluctuations, as reflected by
random blood glucose, and long-term glycemic control, HbA1c, in COVID-19
patients has not been as thoroughly researched [5]. This aspect is important

since while RBG provides a clear view of hyperglycemia it does not give the
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overall picture of how glycemic control is being done over time. For
instance, well-controlled diabetic patients with normal levels of HbA1c may
develop stress-induced or infective hyperglycaemia, whereas patients with
chronically elevated glucose may register normal RBGs during their hospital
stay for various reasons including fasting or the use of particular drugs [7].
The relationship between COVID-19, hyperglycemia, and glycemic control
has several physiological processes. SARS-CoV-2 has been associated with
pancreatic B-cells dysfunction causing decreased insulin activity and
contributing to acute hyperglycemia. Furthermore, cytokine release and
stress-related hormone response to COVID-19 can contribute to insulin
resistance and worsen hyperglycemia in patients [8]. Therefore, it is relevant
to check the RBG levels in COVID-19 patients to look for the signs of acute
complications and consider further therapeutic management in diabetic and
prediabetic patients. Since glycemic control plays pivotal role in identifying
outcomes of COVID-19 patients, the understanding of the relationship
between RBC and HbA1 mediates in infected patients could be clinically
beneficial [9]. For instance, in case the correlation was proven to be high,
measurements of RBG might be adopted to estimate long-term glycemic
control in facilities where HbA1c testing is inaccessible. On the other hand,
low correlation coefficients will indicate that both RBG and HbA1c are
independent indicators and cannot give a full picture of the patient’s

metabolic dysfunction during COVID-19 [10].

Objective

The basic aim of this study is to find random blood glucose and its

correlation with HbA1c level in COVID-19-positive patients.

Methodology
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This cross-sectional study was conducted at at Department of Medicine,
Venkateshwara Institute of Medical Sciences Gajraula U.P. India during 1%
July 2020 to 31 Dec 2022. The study included 185 patients who met the

inclusion criteria of the study.
Inclusion Criteria:

o Adult patients >18 years of age.
o Laboratory-confirmed COVID-19 infection via RT-PCR.
o Availability of both RBG and HbA1c measurements within 48

hours of admission.
Exclusion Criteria:

o Patients with known endocrine disorders other than diabetes
(e.g., Cushing's syndrome, thyroid disorders).

o Patients with chronic kidney disease stage 4 or higher.

o Pregnant women, due to the physiological changes in glucose

metabolism during pregnancy.
Data Collection

Data were collected through systematically designed questionnaires which
included all information related to demographics, gender, history, and
symptoms of disease. Upon admission, random blood glucose levels were
measured using a glucometer. HbA1c levels were obtained from venous
blood samples, and processed by the hospital laboratory using standardized
methods. Both RBG and HbA1c levels were measured within 48 hours of
hospital admission to ensure that acute illness did not unduly influence
HbA1c measurements.Disease severity (based on oxygen saturation, ICU

admission, and need for mechanical ventilation) was also noted. The primary
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outcome of interest was the correlation between random blood glucose levels
and HbA1c levels in COVID-19-positive patients. The percentage of patients
with uncontrolled hyperglycemia (RBG > 200 mg/dL or HbA1c > 6.5%) at

the time of admission were also noted.
Statistical Analysis

Data were entered and analyzed using statistical software such as SPSS
v29. Descriptive statistics, such as mean and standard deviation, were used
to summarize continuous variables, while frequencies and percentages were
reported for categorical variables.To assess the correlation between RBG

and HbA1c levels, Pearson correlation coefficient was calculated.
Results

Data were collected from 185 patients with a mean age of 58.4+12.3 years
and a mean BMI of 28.6£4.5 kg/m?. Males constituted 59.5% (n=110) of the
sample, while females made up 40.5% (n=75). Out of 185 patients, 45.9%
(n=85) had a history of diabetes, while 54.1% (n=100) were non-diabetic.
The mean random blood glucose (RBG) level was 194.3+68.5 mg/dL, and
the mean HbA1c was 7.8+1.5%, indicating a notable degree of acute and

chronic hyperglycemia among the patients.

Table 1: Baseline Characteristics of Study Population (n = 185)

Variable Mean (SD) Frequency (%)
Age (years) 58.412.3
Body Mass Index (BMI) (kg/m?) 28.614.5
Male — 110 (59.5%)
Female 75 (40.5%)
History of Diabetes 85 (45.9%)
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Non-diabetic 100 (54.1%)
Random Blood Glucose (RBG) (mg/dL) 194.3+68.5
HbA1c (%) 7.81.5

The glycemic status of the study population revealed that 55.1% (n=102) of
patients had a random blood glucose (RBG) level greater than 180 mg/dL,
while 44.9% (n=83) had an RBG below 180 mg/dL. Additionally, 62.2%
(n=115) of patients had an HbA1c level greater than 6.5%, indicating poor
long-term glycemic control, while 37.8% (n=70) had an HbA1c below 6.5%.

Table 2: Glycemic Status of Patients (n = 185)

Glycemic Status Frequency (%)
RBG > 180 mg/dL 102 (55.1%)
RBG < 180 mg/dL 83 (44.9%)
HbA1c > 6.5% 115 (62.2%)
HbA1c < 6.5% 70 (37.8%)

In the overall patient group (n=185), the correlation coefficient was 0.63 (p <
0.001), indicating a moderate correlation. In diabetic patients (n=85), the
correlation was stronger, with an r-value of 0.71 (p < 0.001). Among non-
diabetic patients (n=100), the correlation was weaker but still significant, with

an r-value of 0.52 (p < 0.01).

Table 3: Correlation Between Random Blood Glucose and HbA1c

Patient Group Correlation Coefficient (r) p-value
Overall (n = 185) 0.63 < 0.001
Diabetic patients (n = 85) 0.71 < 0.001
Non-diabetic patients (n = 100) 0.52 < 0.01
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The analysis of clinical outcomes revealed that patients requiring ICU
admission had significantly higher mean random blood glucose (RBG) levels
(215.6x72.1 mg/dL) and HbA1c levels (8.3%1.7%) compared to non-ICU
patients (RBG 183.1165.8 mg/dL, HbA1c 7.5£1.4%), with p-values of < 0.01
for RBG and 0.02 for HbA1c. Mortality was also associated with higher RBG
(224.8+78.4 mg/dL) and HbAl1c (8.4%1.8%) compared to survivors (RBG
182.6+61.5 mg/dL, HbA1c 7.6+1.4%), with p-values of < 0.001 for RBG and
0.01 for HbA1c. Patients with severe disease had higher RBG (208.3+70.2
mg/dL) and HbA1c (8.1£1.6%) than those with mild/moderate disease (RBG
177.2+63.9 mg/dL, HbA1c 7.5+1.3%), with p-values < 0.05 for both markers.

Table 4: Comparison of Clinical Outcomes by Glycemic Status

Outcome RBG (mg/dL) HbA1c (%) p-value
Mean (SD) Mean (SD)

ICU Admission (n = 215.6+72.1 8.3+1.7 < 0.01 (RBG),
60) 0.02 (HbA1c)
Non-ICU Admission (n 183.1+£65.8 7.5t14
= 125)
Mortality (n = 40) 224 81784 8.4+1.8 < 0.001 (RBG),
Survivors (n = 145)  182.6%+61.5 7.641.4 0.01 (HbA1c)
Severe Disease (n = 208.3%70.2 8.1+1.6 < 0.05 (RBG &
85) HbA1c)
Mild/Moderate 177.2£63.9 7.5+%1.3

Disease (n = 100)

Discussion

The findings of this study highlight a significant correlation between random
blood glucose (RBG) and hemoglobin Alc (HbA1c) levels in COVID-19-
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positive patients. This relationship was particularly strong in patients with
pre-existing diabetes, suggesting that in this group, acute hyperglycemia (as
indicated by RBG) closely reflects chronic glycemic control (HbA1c).
However, a weaker correlation in non-diabetic patients suggests that acute
hyperglycemia during COVID-19 infection may not always indicate long-term
poor glucose control, but rather, a transient response to the infection and
associated stress [11].0ur results demonstrated a moderate overall
correlation between RBG and HbA1c (r = 0.63, p < 0.001). This correlation
was stronger in diabetic patients (r = 0.71, p < 0.001) compared to non-
diabetic individuals (r = 0.52, p = 0.01). These findings are consistent with
previous research, which shows that RBG and HbA1c tend to align more
closely in individuals with chronic hyperglycemia due to diabetes, as their
glucose levels are persistently elevated. For non-diabetic patients, the weaker
correlation may reflect the impact of acute physiological stress caused by
COVID-19 infection, which can lead to transient hyperglycemia unrelated to

long-term glucose regulation.

This distinction between diabetic and non-diabetic patients is clinically
important. In non-diabetic individuals, acute hyperglycemia during COVID-19
may not signify underlying diabetes but rather a stress response, driven by
the body’s inflammatory and immune responses. This phenomenon, often
referred to as "stress-induced hyperglycemia," has been documented in
various acute illnesses and is associated with worse outcomes, even in non-
diabetic individuals [14].Elevated RBG and HbAl1c levels were both
associated with worse clinical outcomes, including higher rates of ICU
admission, severe disease, and mortality. Patients with RBG > 180 mg/dL
were significantly more likely to be admitted to the ICU (mean RBG 215.6
mg/dL) or to die (mean RBG 224.8 mg/dL), compared to those with lower

RBG levels. Similarly, patients with HbA1c > 6.5% had more severe disease
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courses, including higher rates of ICU admission and mortality [15] . These
findings suggest that both acute and chronic hyperglycemia are important
predictors of adverse outcomes in COVID-19 patients.The association
between hyperglycemia and poor outcomes in COVID-19 can be attributed to
several factors [16]. First, hyperglycemia impairs immune function, reducing
the body's ability to fight infection. Second, elevated glucose levels promote
inflammation and oxidative stress, exacerbating the "cytokine storm" often
observed in severe COVID-19 cases. Third, hyperglycemia is associated with
endothelial dysfunction and coagulopathy, both of which contribute to the
thrombotic complications seen in critically ill COVID-19 patients [17].The
moderate correlation between RBG and HbA1c suggests that both markers
provide valuable but distinct information about a patient's glycemic status
during COVID-19 infection. While RBG reflects the immediate metabolic
state, HbA1c offers insights into chronic glucose control [18]. Clinicians
should consider both measurements in managing COVID-19 patients,
particularly in those with diabetes or other metabolic disorders.This study has
several limitations [19]. First, it is a cross-sectional study, and as such, it
does not capture the dynamic changes in glucose levels that may occur
during the course of COVID-19 infection. Future longitudinal studies are
needed to assess how glucose levels fluctuate over time and how these

changes relate to patient outcomes.

Conclusion

It is concluded that both random blood glucose (RBG) and HbA1c levels are
important markers in predicting the severity and outcomes of COVID-19 in
infected patients, particularly those with pre-existing diabetes. The study
found a moderate correlation between RBG and HbA1c, with both elevated

levels being associated with higher ICU admission rates and mortality.
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Therefore, monitoring and managing glycemic levels is critical in improving

clinical outcomes in COVID-19 patients.

References

10.

11.

12.

13.

Kandinata, S. G., Soelistijo, S. A., Pranoto, A., &Triyono, E. A. (2023). Random
Blood Glucose, but Not HbAlc, Was Associated with Mortality in COVID-19
Patients with Type 2 Diabetes Mellitus—A Retrospective Study. Pathophysiology,
30(2), 136-143. https://doi.org/10.3390/pathophysiology30020012

Sukartini, T., Rosyid, A.N., Revita, N.C.T. and Aini, H.N., 2022. The effectiveness of
pulmonary rehabilitation on pulmonary function among adults patients of COVID-19
survivors: A systematic review. J. Respirasi, 8, pp.15-25.

Suryantoro, S.D., Thaha, M., Hayati, M.R., Yusuf, M., Pikir, B.S. and Susilo, H.,
2021. Correlation between anti-hypertensive drugs and disease progression among
moderate, severe, and critically ill COVID-19 patients in the second referral hospital
in Surabaya: A retrospective cohort study. F1000Research, 10, pp.1-20.

Rosiello, D.F., Anwar, S., Yufika, A., Adam, R.Y., Ismaeil, M.I., Ismail, A.Y.,
Dahman, N.B., Hafsi, M., Ferjani, M., Sami, F.S. et al., 2021. Acceptance of COVID-
19 vaccination at different hypothetical efficacy and safety levels in ten countries in
Asia, Africa, and South America. Narra J., 1, p.3.

Mudatsir, J.K.F., Wulandari, L., Soegiarto, G. and Purnamasari, Y., 2020. Predictors
of COVID-19 severity: A systematic review and meta-analysis. F1000Research, 9,
p.1107.

Singh, A.K. and Singh, R., 2020. Does poor glucose control increase the severity and
mortality in patients with diabetes and COVID-19? Diabetes Metab. Syndr. Clin. Res.
Rev., 14, pp.725-7217.

Fang, L., Karakiulakis, G. and Roth, M., 2020. Are patients with hypertension and
diabetes mellitus at increased risk for COVID-19 infection? Lancet Respir. Med., 8,
p.e21.

Guo, W., Li, M., Dong, Y., Zhou, H., Zhang, Z., Tian, C., Qin, R., Wang, H., Shen,
Y., Du, K. et al., 2020. Diabetes is a risk factor for the progression and prognosis of
COVID-19. Diabetes Metab. Res. Rev., 36, pp.1-9.

Haryati, H., Isa, M., Assagaf, A. and Nurrasyidah, 1., 2021. Clinical characteristics of
hospitalized individuals dying with COVID-19 in Ulin Regional Hospital
Banjarmasin. J. Respirasi, 7, pp.1-7.

Khan, M.A.B., Hashim, M.J., King, J.K., Govender, R.D., Mustafa, H. and Al Kaabi,
J., 2020. Epidemiology of type 2 diabetes — global burden of disease and forecasted
trends. J. Epidemiol. Glob. Health, 10, pp.107-116.

Bekele, B.B., Negash, S., Bogale, B., Tesfaye, M., Getachew, D., Weldekidan, F. and
Balcha, B., 2021. Effect of diabetes self-management education (DSME) on glycated
hemoglobin (HbA1c) level among patients with T2DM: Systematic review and meta-
analysis of randomized controlled trials. Diabetes Metab. Syndr. Clin. Res. Rev., 15,
pp.177-185.

Bowen, M.E., Xuan, L., Lingvay, I. and Halm, E.A., 2015. Random blood glucose: A
robust risk factor for type 2 diabetes. J. Clin. Endocrinol. Metab., 100, pp.1503-1510.
Chiang, J.1., Hanlon, P., Li, T.C., Jani, B.D., Manski-Nankervis, J.A., Furler, J., Lin,
C.C., Yang, S.Y., Nicholl, B.l.,, Thuraisingam, S. et al., 2020. Multimorbidity,

1501


https://doi.org/10.3390/pathophysiology30020012

14.

15.

16.

17.

18.

19.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833  VVOL15, ISSUE 09, 2024

mortality, and HbAlc in type 2 diabetes: A cohort study with UK and Taiwanese
cohorts. PLoS Med., 17, p.e1003094.

Wan, E.Y.F., Yu, E.Y.T., Chin, W.Y., Ng, F.T.Y., Chia, S.M.C., Wong, I.C.K., Chan,
E.W.Y. and Lam, C.L.K., 2020. Age-specific associations of glycated haemoglobin
variability with cardiovascular disease and mortality in patients with type 2 diabetes
mellitus: A 10-year cohort study. Diabetes Obes. Metab., 22, pp.1316-1327.
Prattichizzo, F., de Candia, P., Nicolucci, A. and Ceriello, A., 2022. Elevated HbAlc
levels in pre-COVID-19 infection increases the risk of mortality: A systematic review
and meta-analysis. Diabetes Metab. Res. Rev., 38, p.e3476.

World Health Organization (WHO), 2021. Living Guidance for Clinical Management
of COVID-19. Available at: https://www.who.int/publications/i/item/WHO-2019-
nCoV-clinical-2021-1 [Accessed 20 October 2022].

Al-Ozairi, E., Brown, R., Hamdan, Y., Alabdullah, L., Voase, N., Al Kandari, J.,
Alsaeed, D., Al Ozairi, A., Hasan, A. and Al-Mulla, F. et al., 2021. Risk of mortality
among inpatients with COVID-19 and type 2 diabetes: National data from Kuwait.
Endocrinol. Diabetes Metab., 4, p.e00287.

Biswas, M., Rahaman, S., Biswas, T.K., Haque, Z. and Ibrahim, B., 2021. Association
of sex, age, and comorbidities with mortality in COVID-19 patients: A systematic
review and meta-analysis. Intervirology, 64, pp.36-47.

Rastad, H., Karim, H., Ejtahed, H.S., Tajbakhsh, R., Noorisepehr, M., Babaei, M.,
Azimzadeh, M., Soleimani, A., Inanloo, S.H., ShafiabadiHassani, N. et al., 2020. Risk
and predictors of in-hospital mortality from COVID-19 in patients with diabetes and
cardiovascular disease. Diabetol. Metab. Syndr., 12, p.57.

1502


https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1

