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The Oral Glucose Tolerance Test (OGTT) has traditionally served as a
valuable diagnostic tool for conditions such as diabetes mellitus,
gestational diabetes, glucose intolerance, reactional hypoglycemia, and
diabetes associated with cystic fibrosis. However, over the past decade,
its application has been predominantly restricted to fasting blood
glucose measurements and glycated hemoglobin levels, sparking
controversial debates. Recent studies, in contrast, reaffirm the
significance of OGTT as a reference diagnostic tool for assessing
glycemic variations, identifying a decrease in glucose tolerance (a
marker for cardiovascular complications and type 2 diabetes), and
diagnosing gestational diabetes. Moreover, OGTT has been proposed
as a quantitative method to assess insulin secretion and insulin
sensitivity, offering the advantage of dynamic measurements under
stimulation conditions, which sets it apart from tests like fasting blood
glucose measurements.

This study aims to analyze the OGTT profiles of patients referred to the
Institut Pasteur of Cote d'lvoire (IPCI) between 2013 and 2016. By
examining OGTT results in this cohort, we seek to contribute to the
management and prevention of diabetes and its associated
cardiovascular risks.

Introduction

The Oral Test of Tolerance of Glucose (OGTT) was mainly widespread to diagnose the diabetes mellitus,
gestational diabetes, glucose intolerance, reactional hypoglycemia [1] and also dependent diabetes has the cystic
fibrose [2]. However, in the last decade, the use of this dynamic test was limited to the simple measurement of
the glycemiain empty stomatchandglycated haemoglobin, where the idea of abandoned raised many polemic [3].
Nevertheless, all the recent studies mainly quoted OGTT like an able diagnosis of reference to evaluate glycemia
variations and to show a diminution of the tolerance to glucose (marker of cardiovascular complications and
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diabetes of the type 2), or of gestational diabetes [3]. This test was also proposed, quantitatively to estimate the
insulin secretion and the sensitivity of insulin. It has advantage of measuring these parameters under dynamic
conditions of the stimulation [4], which is not the case for other tests like "glycemia measure in empty stomatch*
[5, 6]. In order to perform control of mellitus diabetes and also to prevent risks of cardiovascular diseases, we
will focus our study on the analysis of profile OGTT of referred patients from 2013 to 2016 to Institute Pasteur
of Cote d'lvoire (IPCI).

Material and Methods

Framework and population of study

The study was carried out in Pasteur Institute of Cote d'lvoire (IPCI), Cocody / Abidjan site. We conducted a
cross-sectional and retrospective study from 2013 to 2016.0ur study population of 100 subjects consisted mainly
of pregnant women aged between 18 and 49 years; some of them were interned in the Hospital University of
Cocody.

1.3. Material of study

Material used for this study was constituted of supports of data-gathering (Registers of consultation), computers
(numerical data) for the recording and the analysis of the data and a printer for the impression of the cards results
OGTT. A statistical software of analysis for the treatment of data, rulers, pens to mark the already treated cards.
On each register were mentioned the number of the register and the period concerning.

Methods

Criterion of inclusion

In this study, the pregnant women whose age was equal to or higher than 18 years and less than or equal to 49
years were included.

Criterion of exclusion

The pregnant women whose age was lower than 17 years and higher than 49 years and who had a curve which
did not present a peak hyperglycemic were excluded.

Data collected

The collection of the data was carried out by consulting clinical files and numerical data in Department of Clinical
and Fundamental Biochemistry of Pasteur Institute ,,"IPCI*“* of Cote d'Ivoire between 2013 and 2016. Clinical
parameters was transferred on a card called "slip patient” including: identification of patient, results of glycemia
and normal values, the profile OGTT of the subject by a curve of variation of glycemia according to time, the
parameters of hyperglycemia: hyperglycemia Arrow or hyperglycemia pointer (HP), time of return to the initial
glycemia “TRGLy1”; and last part indicating appreciation, comment and the signature of biologist.

In connection with the studied parameters of hyperglycemia, it should be noted that: The Hyperglycemia arrow
» HP or AG™, was the difference between the maximum value and the minimal value of glycemia. It is normal
if it lies between 0.20 and 0.5 g/l. The time of return to the initial glycemia “TRGLyi” was obtained by carrying
out the projection of the glycemia on the axis of times in minutes; it is normal if it lies between 2 and 3 hours.
The Return to initial glycemia “RGLyi” indicated the return to the starting glycemia.

Statistical Analysis of Data

Data statistical analysis was carried out using GraphPad Prism software 6.01. The Anova test was used to compare
the averages. The difference was significant for P value®s: P<0.05.

Results

The mean age of the subjects was 33.29 * 6.55 years. The youngest was 18 years old. The highest participation
was recorded with women aged between 30 and 40 (55%); followed by women aged 20-30 (27%), and over 40
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years (17%) (Table I). The majority of subjects had normal fasting glucose (GJ: 97%); fasting glucose abnormality

(FGA: 3%) ; intolerance to glucose (ITG: 18%); and postprandial hyperglycemia (PPH: 43%)(Table I1).

Table I: Distribution of subjects by age group

Age category(years) Number of subjects | Percentage (%)
Age <20 1 1
20<Age <25 9 9
25 < Age < 30 18 18
30 < Age <35 28 28
35< Age <40 27 27
40 < Age<49 17 17
Table II: Rate of pathological glycemia among the subjects
Normal Value of the | Number of subjects with Type of
laboratory (g/1) abnormal blood glucose(%) | anomaly
. 0.74-1.10; N =03
Toin Jeun (N = 97%) FGA
twAi:er <120 N=18 IGT
o nours N =43 PPH

FGA : Fasting Glucose Abnormality ; PPH : PostPrandial Hyperglycemia ;

IGT: Impared Glucose Tolerance

The majority of subjects (77%) did not return to the initial blood glucose level, compared to 23% whose blood
glucose level returned to the initial value (TRglyi).No non-return to initial glycemia status on 77% mentioned
was more representative for women aged 30-40 years (60%). The difference is significant compared to age groups
between 25 and 30 years (18%) and beyond 40 years (13%). On the other hand, those with a return to the initial
blood glucose level of 23% previously indicated were more represented in subjects aged between 40 and 49 years,
but the difference was not significant compared to the other age groups (Figure 1). The Figure 2 shows the

proportion of subjects with normal return time (60.87%) was twice that of abnormal return time (33.13%).
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Figure 1: Age distribution of subjects according to the return time or no to initial blood glucose
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Figure 2: Distribution of subjects according to the normal or no return time to initial blood glucose

The mean values of glycemia in population studied were greater than the normal values from the time T = 60 min,
it means that after 1 h post-charge, with a significant difference between 90 and 150 min (Figure 3). The profile
according to the state of return or not to the initial blood glucose is presented in Figure 4. In subjects whose blood
glucose did not return to its original value, the profile was found to be above that of normal blood glucose from
time T = 60 min, that“s to say after 1 h post-charge with a significant glycemia. In subjects whose glycema
returned to their original value, showed that the blood glucose level of the subjects concerned was higher than
normal value glycemia between 75 and 140 min, and below 140 min with a return time to the initial blood glucose
level. Blood glucose in subjects with a return to initial glucose and those with no return, had a similar OGTT
profile in the interval (0 min-30 min) with an almost identical initial blood glucose at TO. However, for periods
longer than 30 min, the blood glucose level of subjects with a return to the initial value remained lower than that
of subjects who did not return to the initial glucose level, with a significant difference.
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Figure 3: Overall mean oral glucose tolerance test profile according to the time
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Figure 4: Profile of oral glucose tolerance test according to the statute return or not to the initial blood
glucose

We noted also percentage of subjects with an abnormal hyperglycemic pointer (HP): (FH normal = 40%, HP
abnormal = 60%) was high. Considering together FH values and return or not to the initial blood glucose (RGlyi),
four situations were identified: subjects HP normal with RGlyi 37.5%; subjects HP normal without RGlyi 62.5

%; subjects HP abnornal with RGlyi 13.33 % and subjects HP abnormal without RGlyi 86.67%; Figures 5A and
5B.
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Figure 5: Distribution of the subjects according to the statute normal or abnormal of the pointer of
hyperglycemia (HP)

A: Pointer of normal hyperglycemia (HP) normal with or not return to the intialglycemia B: Pointer of abnormal
hyperglycemia (HP) with or not return to the intialglycemia

Discussion

Population of this study had on average 33.29 years old, so they were adults. This category of subjects was similar
to those used by author in 2012, in which average year old was 27.3 used for an OGTT in the regional maternity
of Nancy (France)[7]. The majority of the women of the study had not let observe any return to the initial
glycemia, with situations of IGT or exposure to the diabetes. This observation was in accordance to the study
leaded by Abodo in 2016,with a prevalence of 5.7% of diabetes noted before 2000 and 9.6% into 2010 [8]. It is
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the same for the conclusions of the congress " Diabetes and Pregnancy " in Salzburg (Austria) which indicated a
prevalence of 4.4% during tests OGTT carried out among pregnant women [7].
The strong proportion of the old women from 30 to 40 years who didn't show a return to the initial glycemia is a
kind of confirmation with observations of sernyak and al. [9].According to the author, the prevalence of the
diabetes would strongly increase with the age, going from 8% for subjects less than 40 years to 25% for subjects
more than 60 years.
The analysis of the population according to the normal statute or not of the glycemia showed that the majority of
the subjects have a normal fasting glucose (NFG) that is to say 97%, a fasting glucose abnormality (FGA: 3%)
including moderated hyperglycemia an empty stomach (MHS) with 2%, and diabetes of the type 2 (DT2) with
1%, an impared glucose Tolerance (IGT) with 28% and an hyperglycemia postprandiale (HPP) with 43%. The
HPP (43%) and IGT (18%) raised in this study would indicate a predisposition of the subjects to cardiovascular
risks. Indeed, epidemiologic studies showed that the hyperglycemia postprandiale (HPP) is a cardiovascular
marker of risk for the subject non diabetic and diabetic type 2 [10, 11]. Moreover, there is a great number of
clinical and experimental arguments in favor of functional vascular modifications in postprandial period [12].This
same opinion was shared by authors in a study entitled “Cardiovascular Health Study” [13]. According to this
study, a strong predictive value of cardiovascular events exists for the glycemia after oral load of glucose
compared to the glycemia in an empty stomach. Indeed, the study on the new criteria of diagnosis and
classification of mellitus diabetes carried out by, showed that subjects presenting an IGT or a MHS were exposed
to the risk of diabetes and the macroone [14]. According to these authors, two categories (IGT and MHS) are
classified like subjects having an abnormal glycoregulation. It is in this same logic that showed the interest of the
OGTT by specifying that in the absence of this test, nearly 2/3 of the patients would not have been detected in the
case of anomalies of the glucidic metabolism [15]. The profiles of OGTT in this study showed cases of tolerance
and intolerance to glucose, with a glycemic peak before one hour post-load of glucose. Impared glucose tolerance
(IGT) could be explained as follows:
In a case of an empty stomach, the great majority of the glucose produced by the liver was used by fabrics not
sensitive to the insulin (brain, retina, erythrocytes) as essential energy substrate. Therefore administration by oral
way of glucose trained an accrual on the level of fabrics sensitive to insulin [16]. Thus, a defect of use of glucose
on the level of the B cells could be caused a reduction of the insulin secretion. Moreover, for lack of insulin, the
glycemia of the subject would remain always high and would have as a consequence a no return with the basic
glycemia. Thus, the deterioration of the transport of glucose towards cells would be the origin of serious
pathologies like the insulindependent diabetes [17]. Indeed, in the insulin-dependent diabetes, auto-immun
disease, the destruction of [ cells Langerhans involves an insulin deficiency. This one results in a strong
hyperglycemia because of the defection of penetration of glucose in the muscular cells and the increasing in the
hepatic production of glucose. This type of diabetes implies in a significant way the glucidic and lipidic
metabolism. The hyperglycemia is the parameter diagnosis of this pathology. The bad entry of glucose in
peripheral fabrics, muscles initially, and from the increasing in the hepatic production of glucose, would result at
the same time from the insulin deficiency and resistance of fabrics to the hormone. This situation could lead to
an accumulation of triglycerides and a gain of weight [17]. It could thus have an accumulation of triglycerides or
storage of glucose in fat fabrics thus with a gain of weight. This fatty fabric excess would be then toxic for the
pancreatic cells causing the pancreatitis and would make obstruction with the arteries thus causing the
atherosclerosis factor of cardiovascular risks [18]. The constant increasing without relapsing of the glycemia in
the intolerant subjects to glucose could be also explained by several hormonal phenomena. Indeed, the absolute
or relative deficit of insulin associated to the increasing of hormones of regulation (glucagon, catecholamines,
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cortisol and growth hormone) was responsible for a hyperglycemia by the following ways: an acceleration of the
degradation of glycogen, a reduction in the tissue use of glucose and an increasing in the production of glucose
by another source [19].This last way would be the principal cause of the hyperglycemia and would be facilitated
by the increasing in the precursors (acid amino, lactate and glycerol) in the production of glucose due to the
hormones of down regulation. Moreover, hyperglycemia with osmotic diuresis involves, dehydration and
reduction in the renal perfusion. That leads to the reduction in the renal excretion of the glucose which is a major
mechanism of defense against the hyperglycemia [20]. However, if this anomaly persists, the subject will then be
exposed at the risk of renal insufficiency and thus indirectly at the cardiovascular risk [21].
According to this author, beyond the anomalies of albumin in the urinary excretion, which has occurred of a renal
insufficiency marks a true turning at the diabetic type 2 in cardiovascular term of forecast. Thus, a deterioration
even beginner of the glomerular flow of filtration can be regarded as a predictive factor independent of the
mortality and which has occurred of cardiovascular events.
From this study, it is come out that despite the absence of time of return to the basal glycemia of the total
population, the hyperglycemia pointer (FP) appeared normal (0.496 g/I). Thus, it states that any profile having a
good glycemic value of the delta (difference between the maximum value and the minimal value of the glycemia)
would not be inevitably safe from a diabetes. Within the framework of this study, the delta glycemic or (FP) was
normal when it layed between 0.20 and 0.5 g/l (usual values of the laboratory of biochemistry of the IPCI). The
subjects without return to the initial glycemia whose did not present a peak of hyperglycemia, would let suggest
an anomaly of absorption of the glucose, which would be explained by non-absorption of glucose by the patient,
nausea, vomiting [22] an early peak glycemic not tested by the first glycemia at one hour, drug or toxic substances
interfering with glycolysis (aspirin, acid ascorbic, alcohol, beta-blockers...) [23]. The test could also be disturbed
by pathological situations modifying these parameters: digestive drugs, endocrine pathologies, affections with
reduction in the motility and intestinal absorption, like certain renal pathologies with renal escape of glucose.
Some authors noted that the variations of the glycemia depend on a great number of factors, of which gastric
draining, insulin secretion, the secretion of intestinal hormones for purpose " incretine ", the hepatic production
of glucose, the peripheral sensitivity to glucose, the preliminary stock of glycogen tributary partly of the
nutritional state [24].
On the level of the population, more half (60%) expressed an anomaly on the level of the FH. The results obtained
of coupling FH with the phenomenon of RGlyi in figure 5 came to enhance the idea of the high anomaly presented
by Figure 5 This figure showed that the majority of the subjects having a normal FH did not tolerate glucose all
the same, and that in spite of a statute of abnormal FH, it was still the proportion of subjects which had IGT which
dominated with a representation of more than 86.67 %. The FH still called delta glycemic by some authors should
not be higher than 0,5g/l (maximum normal value), but should rather lie between 0.20 and 0.50 g/l. The two cases
of subject (normal HP and abnormal HP) would present an anomaly at the level of the glucidic metabolism
because of the glycemia which did not return to initial at the end of the test. Moreover, the averages on the level
of the two groups of subjects (0.53 g/l) and (0.65 g/l) respectively normal HP with RGlyi and normal HP without
RGlyi, still come to support occurred of intolerance to the glucose of the last group.
However, the time of the complete metabolisation of glucose until reaching basic glycemia shows us an idea
different from the preceding results. Indeed, one noticed in this study that the subjects with abnormal HP presented
a time of return to the initial glycemia (TRGlyi) normal and had a percentage doubly higher (60.87%) than that
their counterparts which posted abnormal TRGlyi (33.13%). These data suggested that it is not enough for a
patient to tolerate well glucose to be safe from certain pathologies of a hormonal nature, even pancreatic related
to the excessive sugar consumption. In other words, to have a time of return to the initial glycemia necessarily
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does not allow to justify a good metabolism of glucose by the organism receiver, because it is rather ideal for the
organism to better metabolize sugar but that must be done in normal time that is between 2 and 3 hours after
ingestion [7]. It implies that the return should not be made in an abrupt way, fast or late (case of insulinopenia);
but rather in a progressive way so that the organism can optimize the glucidic metabolism and avoid some stresses.
Conclusion

At the end of this study, the pregnant women subjected to the test of the Oral Glucose Tolerance Test (OGTT)
between 2013 and 2016 in consultation at the Pasteur Institute of Cote d'lvoire (IPCI) were strongly predisposed
to cardiovascular risks (CVR). Among the women, 77% did not present a return to the initial glycemia and
presented glycemic anomalies. The statute of no return to the initial glycemia was more representative among old
women from 30 to 40 years. For these last, the profile of the glycemia was higher than the normal profile of the
glycemia after 30 minutes. Moreover, 86.67% consulted women had an abnormal HP without return to the initial
glycemia. These women are predisposed with one occurred of diabetes and later at the cardiovascular risks. OGTT
is thus a test with advising with the pregnant women for whom the cardiovascular risks are more significant.
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