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Understanding Blood Glucose for Healthcare Monitoring
Abstract

Glucose is the major glycolytic biomarker in blood. Measure-
ment of blood glucose can assist in monitoring of various disease 
(like diabetes and, blood pressure) and understanding of individual 
health status (like obesity).  Concentration of glucose in blood is 
easily affected by food intake and physical activities. So, measure-
ment of only glucose can provide misinterpretation of health sta-
tus. Phenomenon of protein glycation caused by glucose in blood-
can be a basis for understanding glucose condition in blood within 
longer period.  Also, alternative biomarker of glycolysis like lactate 
can assist the results of blood glucose concentration. Understand-
ing the concentration of glucose together with lactate and glycated 
proteins can provide complete glycolysis status in bloodso recently 
doctors are requesting measurement these biomarkers along with 
glucose for high-risk disease management. This short communica-
tion dwells upon the importance of glucose in blood for health care 
management. 
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Introduction

The main source of energy in blood is glucose. When glucose 
break downs inside cells, it produces ATP as source of energy. 
Generally, the glycolytic activity in any cells is governed by the 
availability of glucose. Universally, glucose is the main biomark-
er related to glycolytic activity. But secondary biomarker like 
lactate can also contribute to understand the glycolytic status 
in blood samples. Glucose and Lactate are previously known, 
significant biometabolites [1-3]. Both are important metabolic 
symbols which play a significant role in glycolytic and anaero-
bic metabolic cycles. The measurement of blood lactate, on the 
other hand, has also long been used as a marker of exercise 
intensity and training status but current research has revealed 
involvement on glycolytic contribution [3-5]. Glucose is the key 
metabolic substrate for tissue energy production so its quanti-
fication can help for monitoring of diabetic imbalance through 
a given period [10]. The concentration of glucose in our body is 
determined by metabolic activities and food intake. The glucose 
limit of a body also depends upon the age, size, and lifestyle of 
a person. Supply of glucose is either external (food intake) or 
reserved as in the perinatal period mother supplies glucose to 
the fetus. Certain limits were determined for medical purpose 
to sustain and understand the influence of high blood glucose 
towards various diseases [6]. The normal limit of glucose con-

centration is 3.5–5.5 mmol/L for a normal child or adult. Factors 
which control glucose production and glucose utilization main-
tains the blood glucose level. Fluctuation over key hormones 
insulin, glucagon, epinephrine, norepinephrine, cortisol and 
growth hormone which is caused by some pathological factor 
can increase or decrease the blood glucose level from normal 
range but in a normal person glucose limit is always dependent 
on lifestyle and health condition [7]. 

Lactate is secondary metabolite produces by cells to get en-
ergy from food. Most lactate in blood helps to maintain the PH 
of blood. Lactate is produced mainly during critical cases when 
primary mode of energy production is disrupted. Lactate con-
centration for a normal condition is 0.5 to 1 mmol/L but vari-
ous conditions: lactic acidosis, pyruvate metabolism defects, 
suspected sepsis, hypoxia, fetal scalp, fetal hypoxia, meningitis 
can increase lactate level [5,8]. Determination of glucose and 
lactate in clinical samples like serum blood and urine can help to 
monitor over all glycolytic and healthcare status of an individual 
[5,9-12].

The glucose level in blood is very unstable, even over one 
single day, and fluctuates depending upon diets and physical 
activities [13], so measuring glucose can have confusing results. 
The measurement of glycated blood proteins like glycated he-
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moglobin (HbA1c) and glycated albumin can provide more ac-
curate state of blood glucose because of half-life of 21 days [14]. 
Measurement of HbA1c is important for confirm long-term gly-
cemic conditions in [15,16].

Gone are the days when measuring blood glucose concen-
tration could conclude the health care status. Currently, overall 
glycolytic status of blood is measured with the help of blood 
glucose, glycated proteins and lactate concentration and con-
clusion are drawn regarding disease prognosis. This brief com-
munication dwells upon overall glycolytic understanding for 
health case management.

Healthcare and Obesity

According to The World Health Organization (WHO) obesity 
is defines as: “A condition of abnormal or excessive fat accu-
mulation in adipose tissue, to the extent that health may be 
impaired” [17]. Obesity, one of the relevant global pandemics 
is on the rise around all the countries worldwide but especially 
prevalent for population of high-income countries of world. 
Obesity is generally identified with the increase in body weight, 
but the index of obesity is measured in relation to one’s Body 
Mass Index (BMI). Higher the BMI, higher the rate of obesity. 
Traditionally, the Body Mass Index (BMI) is calculated as weight 
in kilograms divided by height squared in meters. The most cur-
rent guidelines for obesity presented by WHO, only on basis of 
body mass index, BMI ≥30 kg/m2. If the BMI continuously rises 
for long period of time, A healthy individual would ultimately 
become obese [18]. 

Obesity causes various complication in body, including vari-
ous diseases. Although obesity causes various complications 
various obesity factors also affect the disease conditions. Nor-
mal individual first changes into pre-obese followed by obese 
and extremely obese cases [19]. If an individual remains obese 
for long period of time, then the complication is associate with 
long term obesity in addition to causing various diseases, obe-
sity also have a risk for patients if associated to various diseases 
like type 2 diabetes, coronary heart diseases and cancer which 
ultimately decreases the life expectancy. For these reasons, 
obesity is considered as one of the major health issues and 
pose great danger to an individual health care system. Although 
various biomarkers are related to these diseases, changes in 
obesity also develop changes in certain biomarkers in body that 
ultimately can be related to these diseases [20].

Biomarkers for Monitoring Healthcare and Diseases 

The understanding of the various biomarkers of disease via 
given sample to understand its structure, functions, and their 
contribution towards disease metastasis process, had been a 
long-term diagnosis process. Significant increase or decreases 
of bio compounds formed during various stage of metabolism 
can provide information about pathogenicity and liability of 
various critical diseases. Controlled regulation of metabolites 
in food that regulates disease helps to either keep us healthy 
or manage risk of disease.  Critical diseases always show sigh 
and symptoms but evidence of these biometabolites can con-
firm stage of disease. Along with diabetes various diseases like 
blood pressure, cardiovascular illness is codependent upon our 
lifestyle and food habit. There are various stages of this type of 
diseases and changes in our lifestyle and food habit can influ-
ence the aggravation of them into something serious. Circulat-
ing hormones, adipokines, transcriptomes are some complex 
biomarkers of obesity [21] but simple monosaccharides and 

proteinslike glucose, lactate, glycated hemoglobin, glycated 
albumin, can help to monitor the basic initiation and develop-
ment of disease by confirming the glycolytic status of sample 
[22].

Glucose as Glycolytic Biomarker

The main source of energy in blood is glucose. When glucose 
breakdowns inside cells, it produces ATP as source of energy. 
Generally, the glycolytic activity in any cells is governed by the 
availability of glucose. Universally, glucose is the main biomark-
er related to glycolytic activity. But secondary biomarker like 
lactate can also contribute to understand the glycolytic status 
in blood samples. Glucose and Lactate are previously known, 
significant biometabolites [1-3]. Both are important metabolic 
symbols which play a significant role in glycolytic and anaero-
bic metabolic cycles. The measurement of blood lactate, on the 
other hand, has also long been used as a marker of exercise 
intensity and training status but current research has revealed 
involvement on glycolytic contribution [3-5]. Glucose is the key 
metabolic substrate for tissue energy production so its quanti-
fication can help for monitoring of diabetic imbalance through 
a given period [10]. The concentration of glucose in our body is 
determined by metabolic activities and food intake. The glucose 
limit of a body also depends upon the age, size, and lifestyle of 
a person. Supply of glucose is either external (food intake) or 
reserved as in the perinatal period mother supplies glucose to 
the fetus. Certain limits were determined for medical purpose 
to sustain and understand the influence of high blood glucose 
towards various diseases [6]. The normal limit of glucose con-
centration is 3.5–5.5 mmol/L for a normal child or adult. Factors 
which control glucose production and glucose utilization main-
tains the blood glucose level. Fluctuation over key hormones 
insulin, glucagon, epinephrine, norepinephrine, cortisol and 
growth hormone which is caused by some pathological factor 
can increase or decrease the blood glucose level from normal 
range but in a normal person glucose limit is always dependent 
on lifestyle and health condition [7]. 

Lactate is secondary metabolite produces by cells to get en-
ergy from food. Most lactate in blood helps to maintain the PH 
of blood. Lactate is produced mainly during critical cases when 
primary mode of energy production is disrupted. Lactate con-
centration for a normal condition is 0.5 to 1 mmol/L but vari-
ous conditions: lactic acidosis, pyruvate metabolism defects, 
suspected sepsis, hypoxia, fetal scalp, fetal hypoxia, meningitis 
can increase lactate level [5,8]. Determination of glucose and 
lactate in clinical samples like serum blood and urine can help to 
monitor over all glycolytic and healthcare status of an individual 
[5,9-12]. Thapa. M et al., 2021 emphasize importance of lactate 
along with glucose for obesity related disease management. 
Mainly during prolonged disease conditions results for lactate 
are needed to support results from glucose monitoring [23].

The glucose level in blood is very unstable, even over one 
single day, and fluctuates depending upon diets and physical 
activities [13], so measuring glucose can have confusing re-
sults. The measurement of glycated blood proteins like glycated 
hemoglobin HbA1c can provide more accurate state of blood 
glucose because of half-life of 21 days [14]. Measurement of 
HbA1c is important for confirm long-term glycemic conditions 
in [15,16]. Thapa. M also emphasized importance of glycated 
protein like HbA1c for understanding glycolytic status of blood. 
This work suggested that measurement of glucose might draw 
false conclusion in some cases, so HbA1c is also measured to 
conclude the results obtained from glucose measurement [24].
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Concluding Remarks

Measuring only glucose concentration in blood for health 
care management is not enough for understanding glycolytic 
status. So, modern healthcare management suggests that glu-
cose, glycated proteins, and lactate measurement would be 
required to conclude and understand the glycolytic status. De-
vices that can measure these biomarkers together using single 
strip and single sample drop would give overall glycolytic results 
in blood for monitoring health conditions.
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