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Abstract
This study explores the differences in categorization of prediabetes based on fasting blood glucose by 
the World Health Organization and the American Diabetes Association from a laboratory perspective and 
the associated implications. As the diagnostic thresholds for prediabetes are based on the likelihood of 
developing overt diabetes, the criteria for this collective representation of dysglycemic states, including 
Impaired Fasting Glucose and Impaired Glucose Tolerance needs to be clearly established in the face of 
a society that grows increasingly concerned about diabetes and its associated complications over time. 
The authors intend to delve into different published points of view and recommend a categorization in 
Nepal’s context.
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Introduction:
Existing norms of diagnosing prediabetes are 
based on measurements of glycated hemoglobin 
(HbA1c), fasting blood glucose or blood glucose 
concentration two hours following a 75 grams 
oral glucose load. The term prediabetes has been 
accepted to represent either of two states, the first – 
where an individual cannot maintain baseline blood 
sugar levels over periods of fasting (at least eight[r1] 
hours), thus aptly labeled Impaired Fasting Glucose 
(IFG) and / or a second state where an individual 
cannot handle glucose loads as efficiently, indicated 
by the term, Impaired Glucose Tolerance (IGT). 
The American Diabetes Association (ADA) and 
the World Health Organization (WHO) have 
defined different thresholds for the categorization 
for prediabetes. According to the ADA, a fasting 
blood glucose level of at least 100 mg/dL (5.6 

mmol/L) but less than 126 mg/dL (7.0 mmol/L) is 
categorized as IFG, while a blood glucose level in 
between 140 mg/dL (7.8 mmol/L) and 200 mg/dl 
(11.1 mmol/L) 2 hours following an oral glucose 
load of 75-grams qualifies as IGT.1 The WHO, 
however, defines IFG as a state where fasting blood 
glucose levels are between 110 mg/dl (6.1 mmol/L) 
and 126 mg/dL (7.0mmol/L), whereas the WHO’s 
definition for IGT uses the same thresholds as that 
of the ADA.2 In this regard, a person with a fasting 
blood sugar level of 105 mg/dl would be regarded 
as prediabetic by ADA standards, while he would 
be dismissed as normal when using the WHO 
definitions. It is interesting to note that the ADA 
also uses HbA1c values ranging from 5.7% to 6.4% 
in the categorization of pre-diabetes, regardless of 
blood sugar values.

The progression from prediabetes to overt 
hyperglycemic symptoms of type 2 diabetes 
arguably occurs over a period of many years.3 
The likelihood of progression to overt diabetes 
is significantly more in patients with both IFG 
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and IGT, as compared to patients with a single 
impairment of either IFG or IGT.4 Insulin resistance 
and other lifestyle related factors also contribute to 
an elevation of this risk in susceptible individuals.

Controversies:
To start with, the term prediabetes can be 
misleading – because many people diagnosed with 
IFG or IGT do not ever develop overt diabetes. Up 
to 70% of prediabetic, figures have shown, will 
develop diabetes at some point in their lifetime.5 In 
contrast to a normoglycemic state, this prediabetic 
state has been established to be associated with an 
increased occurrence of micro- and macrovascular 
complications – when long term glycemic control 
is taken into account –regardless of whether an 
individual progresses to overt type 2 diabetes.6 The 
importance of screening for prediabetes cannot 
be overemphasized here, given that Nepal has 
been witnessing an alarming rise in the number of 
diabetes cases over the past decade along with a 
population that grows increasingly concerned with 
the complications related to diabetes.

The WHO has recommended using the term 
intermediate hyperglycemia to indicate glycemic 
levels varying between normal glucose tolerance 
and overt diabetes.2 The cut-offs defined by ADA 
and WHO for establishing prediabetes do not 
equate, owing to the fact that the reference levels 
for prediabetes were most likely established by 
these organizations using different groups of 
individuals with their unique lifestyle differences 
and ethnic origins. The primary concern here is 
that these threshold values should be sensitive 
enough to correctly identify individuals at an 
increased risk. It is blatantly clear that using the 
ADA recommendations, a larger fraction of the 
population would be diagnosed as prediabetic as 
compared to when using the WHO cut-offs. In 
a meta-analysis published in 2017, 27% of the 
population studied was identified as pre-diabetics 
when WHO guidelines were used, compared to a 
whopping 48% if ADA criteria were to be used in 
the same population.7 It is interesting to note that 

the substitution of the ADA criteria in place of 
the WHO criteria for the screening and diagnosis 
of type 2 diabetes thus potentially doubles the 
estimated prevalence of prediabetes. It should be 
noted that this labeling people as prediabetes has 
implications which include periodic and frequent 
blood testing, a social stigma associated with the 
diagnosis, some forced lifestyle changes and the 
use of certain medications.

To put it bluntly, the usefulness of IFG and IGT in 
evaluating glycemic control has long been criticized 
due to the variability in threshold values and in 
their prognostic worth in reference to probability of 
developing diabetes or the likelihood and severity 
of related complications.8 Also, these threshold 
values for diagnosis of prediabetes are limited 
in application – owing to poor reproducibility.9 
Nevertheless, the presence of IFG and / or IGT 
in an individual identifies him or her with having 
different pathological abnormalities in their glucose 
homeostasis which needs to be addressed; there is 
no argument to that.

Nepalese Context:
The prevalence of type 2 diabetes reported in a 
recent study in Nepal is 8.5%.10 Similarly, the 
prevalence of prediabetes in a community-based 
study done in Nepal, is reported to be 7.14%. 11 In 
our experience, prediabetes is often an incidental 
diagnosis in people who undergo a routine physical 
workup or perhaps a screening for diabetes.

Most of the clinical laboratories in Nepal use 
an established reference range for fasting and 
postprandial blood glucose, as recommended by the 
WHO. The cut off value established by both the ADA 
and the WHO for post prandial blood glucose levels 
is based on the premise that the patient undergoing 
the test has consumed carbohydrates equivalent to 
75 grams of an oral anhydrous glucose solution. 
Our practice of measuring post prandial blood sugar 
is via a blood sample taken two hours following 
lunch and this is based on the assumption that the 
major portion of our diet comprises carbohydrates. 
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Given that the established reference ranges are 
based on the oral 75 grams anhydrous glucose load, 
it is quite valid to argue that in our settings, the 
established diagnostic sensitivity of post prandial 
blood glucose tests are greatly contended, at best. 
This emphasizes the need for standardization of 
post prandial blood glucose testing. Save for a few 
laboratories in Nepal that routinely perform the 
75 grams oral glucose tolerance test in screening 
gestational diabetes, very few organizations have 
the concept of a standardized oral glucose load 
prior to evaluating post prandial glucose. Again, the 
fact that this concept of oral glucose loading has 
additional implications associated with it, because 
it is definitely more time consuming, may incite 
malingering and decrease compliance on part of the 
patients, owing to the hassle involved and there is 
the possibility that subsequent results may advocate 
additional confirmatory tests.

With the advent of HbA1c as a standardized marker 
of long term glycemic control as well as of patient 
compliance, the ADA eventually advocated its use 
in the screening and diagnosis of prediabetes, based 
on widespread studies on reference intervals. The 
WHO, too has included the use of HbA1c in the 
diagnosis of diabetes recently. The catch is that 
we do not have enough evidence to justify using 
HbA1c in the evaluation of prediabetes (IFG and/
or IGT states). Also, with the costs of laboratory 
estimation of HbA1c amounting to roughly ten 
times that of the cost of estimating blood sugar, it 
is a no-brainer that blood glucose investigation is 
the better option for Nepal, which still relies on a 
cash-based healthcare delivery system. It is also 
imperative that the ADA recommendations for 
fasting blood glucose thresholds be implemented in 
Nepal in the face of the growing number of cases 
of diabetes and related complications in the urban 
population.

Recommendation:
For patients that undergo a routine health workup 
or in patients that are screened for type-2 diabetes, 
a fasting blood glucose measurement between 100 

and 126 mg/dL on two or more occasions should 
advocate a standardized 75 grams oral anhydrous 
glucose (82.5 grams of monohydrate glucose 
available in Nepal) tolerance test to establish 
prediabetes in our context.

Conclusion:
Testing for blood glucose following 75gm oral 
glucose load using the diagnostic thresholds 
advocated by the ADA standardizes both the 
diagnostic testing for prediabetes, as well as 
the evaluation of long-term glycemic control in 
diabetic patients, in terms of reporting accuracy, 
value for money, as well as predictive values from 
a clinician’s perspective.
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