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ABSTRACT

Disorders of glucose metabolism are ubiquitous in general clinical practice, particularly in endocrinological practice. The present
article highlights terminological, pathophysiological, and management points of this complex disease.

Keywords: Glucose metabolism; Pre-prediabetes; Prediabetes; Type 2 diabetes mellitus

Commentary

Glucose is the main energy substrate for human beings. During
fasting, varied metabolic pathways lead to glucose so that glycemia is
constantly maintained within a normal range of 70-99 mg/dL [1]. In
addition, in nondiabetics, little (or no) glucose appears in the urine
when plasma glucose remains below 180 mg/dL, whereas in poorly
controlled diabetics, the renal plasma glucose may largely exceed 240
mg/dL and glycosuria becomes evident [2].

Nevertheless, in the disorders of glucose metabolism,
laboratory tests clearly show dividing points that characterize each
pathophysiological phase of the disease, thus, conceptually opposing
it to a continuum (i.e., with a more gradual character). As the clinical
onset of type 2 diabetes mellitus is insidious, it fits this concept.

Prediabetes is initiated by an underlying process that could be
called pre-prediabetes, which arises while fasting glucose levels
and glucose tolerance are still normal, although insulin levels are
increased (hyperinsulinemia), indicating mild insulin resistance, and
partially explaining the presence of acanthosis nigricans [3,4]. This
compensated hyperinsulinemic phase or pre-prediabetes should be
identified among patients at risk to develop type 2 diabetes mellitus
and other components of metabolic syndrome (e.g. android obesity,
hypertension, dyslipidemia) [5,6]. Although it is worth mentioning a
recent study that did not relate the pathophysiology of type 2 diabetes
mellitus with that of the metabolic syndrome [7].

According to the American Diabetes Association (ADA), the
diagnostic criteria for prediabetes may include impaired fasting
glucose from 100 to 125 mg/dL, as well as a 2 hour plasma glucose
levels from 140 to 199 mg/dL, and a glycated hemoglobin (A1C) less
than, or equal to, 5.7% [8]. According to ADA as well, the diagnostic
criteria for type 2 diabetes mellitus are also clear cut and may include
a fasting plasma glucose greater than, or equal to, 126 mg/dL, as well
as a 2 hour plasma glucose levels greater than, or equal to, 200 mg/dL,
and a glycated hemoglobin (A1C) greater than, or equal to, 6.5% [8].

If, on the one hand, type 2 diabetes mellitus is nowadays fully
controllable and the well treated patients may lead practically normal
lives (in all adult ranges of ages), on the other hand, the disease
remains incurable, and therapeutic medical measures should continue
to be taken indefinitely. In this case, more than in other chronic
diseases, health is achieved on a daily basis with the maintenance of
the glycemic balance (and other interdependent metabolisms such as
those of lipids and proteins), good dietetic practice, regular physical

activity, and the management of the components of the metabolic
syndrome whenever they coexist (e.g., obesity treatment in type 2
diabetes mellitus). For instance, processed foods high in both fats and
carbohydrates make up a greater proportion of total energy intake in
the United States of America [9]. Each medical appointment should
then provide an opportunity to educate patients about the deleterious
impact of such foods on their weight and glycemic control, among
other important instructions.

Therefore, pre-prediabetes, prediabetes, and type 2 diabetes
mellitus are not just a matter of mere scientific neologisms (in
fact, the term pre-prediabetes was first introduced in the medical
literature as early as 1965) [10]. Prediabetes is an elevated risk state
for macrovascular and microvascular outcomes, and the prevention
and management of prediabetes should be rigorously considered [11].
Patients should be fully aware of the pathophysiological implications
of not only type 2 diabetes mellitus but also of prediabetes in their
lives.

However, recent guidelines challenge current thinking and
advocate the use of agents other than metformin as first line agents in
those with higher cardiovascular risk, potentially unseating metformin
from its long held central place [12]. Additionally, in obese people with
type 2 diabetes mellitus, the physiological and molecular mechanisms
underlying the beneficial glycemic effects of bariatric surgery remain
incompletely understood, and a constellation of factors, rather than a
single overarching mechanism, likely mediate postoperative glycemic
improvement, with the contributing factors varying according to the
surgical procedure [13]. Of interest, uncontrolled type 2 diabetes
mellitus is associated with a greater likelihood of all cause hospital
readmission and reduced weight loss 30 days post metabolic and
bariatric surgery [14]. To conclude, patients should know that
the quality of their lives significantly depends on the levels of their
glycemic control in short, medium, and long term (Figure 1).
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Figure 1: Integrated scheme of different phases of type 2 diabetes

mellitus and metabolic syndrome.
Acknowledgement

I thank my University for its support in this work.
Conflict of Interest

Author declares there is no conflict of interest.

References

1.

Kenya S, He Q, Fullilove R, Kotler DP. Developing an objective
evaluation method to estimate diabetes risk in community-based
settings. Diabetes Technol Ther. 2011;13:557-561.

Katz PM, Leiter LA. The role of the kidney and SGLT2 Inhibitors
in type 2 diabetes. Can J Diabetes. 2015;39:5167-S75.

Blagosklonny MV. Disease or not, aging is easily treatable. Aging.
2018;10: 3067-3078.

Kurtyka DJ, Burke KT, DeKlotz CMC. Use of topical sirolimus
(rapamycin) for treating confluent and reticulated papillomatosis.
] American Med Asso Dermatol. 2012;157:121-123.

Matawaran BJ, Mercado-Asis LB. Comparison of pancreatic

10.

11.

12.

13.

14.

insulin response to hyperglycemia among Filipino subjects of
various glycemic status. Phil J Internal Medicine. 2009;47:25-30.

Andrade Jr MC. Lipoprotein lipase: A general review. Insight
Enzyme Res. 2018;2:1-14.

Rottenkolber M, Gar C, Then C, Wanger L, Sacco V, et al. A
pathophysiology of type 2 diabetes unrelated to metabolic
syndrome. J Clin Endocrinol Metab. 2021;106:1460-1471.

American Diabetes Association 2. Classification and diagnosis
of diabetes: Standards of medical care in diabetes-2021. Diabetes
Care. 2021;44: S15-S33.

Perszyk EE, Hutelin Z, Trinh ], Kanyamibwa A, Fromm §, et al.
Fat and carbohydrate interact to potentiate food reward in healthy
weight but not in overweight or obesity. Nutrients. 2021;13:1-18.

Singh K, Ansari M, Galipeau ], Garritty C, Keely E, et al. An
evidence map of systematic reviews to inform interventions in
prediabetes. Can ] Diabetes. 2012;36:281-291.

Gujral UP, Jagannathan R, He S, Huang M, Staimez LR, et
al. Association between varying cut-points of intermediate
hyperglycemia and risk of mortality, cardiovascular events and
chronic kidney disease: A systematic review and meta-analysis.
BM]J Open Diab Res Care. 2021;9: 1-8.

Grammatiki M, Sagar R, Ajjan RA. Metformin: Is it still the first
line in type 2 diabetes management algorithm? Curr Pharm Des.
2021;27: 1061-1067.

Batterham RL, Cummings DE Mechanisms of diabetes
improvement following bariatric/metabolic surgery. Diabetes
Care. 2016;39:893-901.

Morales-Marroquin E, Xie L, Meneghini L, De la Cruz-Mufioz
N, Almandoz JP, et al. Type 2 diabetes and HbAlc predict all-
cause post-metabolic and bariatric surgery hospital readmission.
Obesity. 2021;29:71-78.

J Nutr Diet, an open access journal

Volume 4. issue 3.1000130



