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Reactive hypoglycemia (RH) is the condition of postprandial hypoglycemia occurring 2-5 hours after food
intake.™ It is clinically seen in three different forms as follows.

1. Idiopathic reactive hypoglycemia. (at 180 min)

2. Alimentary reactive hypoglycemia. (within 120 min)

3. Late reactive hypoglycemia (240-300 min)

The symptoms of reactive hypoglycemia generally start within 4 hours after a meal. They can include anxiety, blurry
vision, racing heart, confusion, dizziness, irritability, headache, hunger, light-headedness, sweating, shaking, trouble
sleeping, feeling faint, extreme tiredness and weakness.

The occurrence of reactive hypoglycemia is related to abnormal insulin secretion. Insulin secretion occurs in
phases called the first and second phases. The first phase of insulin refers to the rapid release of ready insulin in
the first 10 minutes. Second phase insulin refers to the slowly released insulin over 24 hours. Loss of first-phase
insulin secretion and decreased second-phase insulin secretion are characteristic features of type 2 diabetes. In the
early phase of type 2 diabetes and IGT, the first-phase insulin secretion declines. When the first-phase insulin
response decreases, blood glucose starts to rise after the meal. This in turn, leads to late but excessive secretion of

the second-phase insulin secretion and the mismatch leads to late reactive hypoglycemia.?

Prediabetes and Reactive hypoglycemia

Prediabetes is an intermediate hyperglycaemia state with
a high risk for type 2 diabetes. Every year, 5-10% of the
people with prediabetes convert to type 2 diabetes. The
state between normal glucose metabolism and overt
diabetes is called the 'prediabetic state’.!"

There are 3 different groups of prediabetes

1. IFG- Fasting plasma glucose — 100 to 125 mg/dl.

2. IGT — Post prandial plasma glucose after 75 gm
OGTT — 140 to 199 mg/dl.

3. HBALC -5.7t0 6.4%.

Those with combined IFG+IGT have a 2-fold greater
risk of diabetes than those with IFG or IGT alone.
Cardiovascular mortality is also significantly increased
in prediabetic Patients compared to patients with normal
blood glucose.®® Previous prospective randomized trials
have shown that lifestyle modifications and
pharmacological agents significantly reduce the risk of
developing type 2 diabetes and cardiovascular risk
factors in prediabetic patients.[”

Both IFG and IGT have coexisting insulin resistance and
beta-cell defect. It is of interest to note that both IFG and
IGT have insulin resistance, but, the origin of insulin
resistance is different. Individuals with IFG have insulin
sensitivity close to normal/normal in the muscle, with
severe hepatic insulin resistance in the liver whereas
individuals with IGT have moderate insulin resistance in
the liver, but severe insulin resistance in the muscle./*!
Studies on hyperglycemia showed that the first and
second phase of insulin secretion was significantly
reduced in IGT. A recent study showed that the first
phase insulin secretion was significantly reduced in both
IFG and IGT, while the second phase insulin secretion
was only reduced in IGT.*2

Postprandial reactive hypoglycemia being associated
with IFG and/or IGT could also be called as prediabetic
reactive hypoglycaemia. Reactive hypoglycemia is
symptomatic, and occurs due to an abnormally rapid rise
in blood glucose after eating, followed by an equally
steep crash. It occurs repeatedly in affected individuals,
and is considered a prediabetic state. While it is thought
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to be due to discordance between insulin and glucose, or
insulin and glucagon levels, the exact pathogenic

mechanism is uncertain.

Eating non-fibrous (digestible) carbohydrates
traps you in a remorseless cycle of
glucose dependence and hunger

Blood glucose level

e Sk

!

Eating a high amount of
dgestible carbohydrate
ads o a large glucose
spike, followed by a
wge iInsulin spike

INSULIN

W —— Glucose Crash

This triggers HUNGER
for more carbohydrates

Time after eating

Here are examples of foods that may cause reactive

hypoglycemia

e Foods with high amounts of added sugar + highly
processed flour - a large donut, pastries.

e Large quantity of minimal fiber foods- rice with no
protein or veggies, big bowl of rice krispies or
frosted flakes, stack of pancakes.

e Liquid carbohydrates - juices, regular soda.
Reactive hypoglycemia is seen in prediabetic states and
diabetic  patient (diabetic RH), gastrointestinal
dysfunction (alimentary RH), and patients with hormone
deficiency states (hormonal RH). However, large patient
group are characterized as having idiopathic RH. The
reason for alimentary, hormonal, and diabetic RH is
clear, whereas the idiopathic RH is complex.
Characteristic alterations in insulin secretion accompany
each of these conditions. Elevated insulin levels usually
account for the hypoglycemia. Some patients rarely show
increased insulin sensitivity. In alimentary RH, rapid
gastric emptying and increased plasma GLP-1 levels
precede RH after oral glucose loading in gastrectomy
patients.™?!

Most patients with idiopathic RH have a delayed insulin
secretion that occurs inappropriately in conjunction with
falling levels of plasma glucose. RH may arise from an
increased insulin response, which might be related either
to insulin resistance or to increased GLP-1, renal
glycosuria, defects in glucagon response, or high insulin
sensitivity.

Earliest changes during the development of type 2
diabetes are the loss of first-phase insulin release, in
which plasma glucose levels rise sharply after a meal.
Initially, this precipitates increased stimulation of
second-phase insulin release, leading to late postprandial
hypoglycemia as a result of elevated plasma insulin
persisting after the nutrients have disappeared.®
Therefore, late postprandial hypoglycemia (diabetic RH)
occurs within the 4-6 h after food intake. Elevated
insulin levels also cause down-regulation of the insulin
postreceptor signals on the muscle and fat cells, thus
decreases insulin sensitivity.!*"!

Types of Postprandial Reactive Hypoglycemia

1. Early Postprandial Reactive Hypoglycemia.

Early reactive hypoglycemia occurs in the first 1-2
hours of OGTT. It may be due to accelerated gastric
emptying, or exaggerated incretin effect. It is also
possible that accelerated gastric emptying leads to
increase of incretin.! Insulin secretion increases in
response to oral glucose stimulation. This occurs through
increased glucagon-like peptide-1 (GLP-1) and glucose-
dependent insulinotropic  polypeptide (GIP) and
ultimately leads to hyperglycaemia with excessive
insulin exocytosis and early upregulation of GLUT 4
channels. In addition to increased insulin secretion, GLP-
1 by suppressing the glucagon causes an insufficient
response to hypoglycemia and accelerated gastric
emptying, leading to early hypoglycemia. As a result, an
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early onset of reactive hypoglycemia occurs due to the

incretin effect related to glucose loading occurs.[*3

2. Idiopathic Postprandial Reactive Hypoglycemia
Idiopathic reactive hypoglycemia occurs at the 3rd
hour of OGTT. It occurs mostly in teenagers and
nonobese. The cause and pathophysiological importance
have not been fully elucidated. This type of
hypoglycemia usuall ]y does not develop diabetes.
Tamburrano et al.””! reported that increased insulin
sensitivity represents a feature of idiopathic reactive
hypoglycemia.

3. Late Postprandial Reactive Hypoglycemia

It occurs at the 3rd-5th hour of OGTT. Late reactive
hypoglycemia may be partially due to insulin resistance
syndrome. It is probably a cause of delayed insulin
secretion. Thus, the delayed insertion of GLUT-4 may be
the subject of discussion. In IGT, inhibition of first-phase
insulin secretion in response to oral glucose or mixed
meal resulting in an increase of blood glucose at 60-90
min compared to 90-120 may result in late reactive
hypoglycemia due to an exaggerated relative increase in
second phase insulin secretion. For all these reasons,
late-reactive hypoglycemia may be a predictor of
diabetes.[*+22%*]

Five hour OGTT with estimation of blood glucose
and insulin levels every one hour may help to
diagnose early and late reactive hypoglycemia
Management

Management of hypoglycemia begins with immediate
measures to correct hypoglycemia immediately with oral
or intravenous glucose. Patient education is crucial for
recognizing the symptoms of hypoglycemia early and
correcting it.  They should be advised to monitor their
capillary blood glucose by a glucose meter, when
symptomatic. Family members should also be educated
to be aware of hypoglycemic symptoms and the use of
glucagon injection in case of severe hypoglycemia. Long
term management includes dietary modifications and
pharmacotherapy.

Pharmacotherapy

Dietary Modifications

1. Low-carbohydrate diet and/or frequent small
meals is the first treatment of this condition. The
first important point is to add small meals at the
middle of the morning and of the afternoon, when
glycemia would start to decrease.

2. Limiting the intake of sugary foods and
beverages, such as desserts, sweet tea, and fruit
juices: These foods can trigger an excessive
increase in insulin, which can result in a quick drop
in blood sugar.

3. Including lean protein and healthful fats in the
diet: Examples of lean protein include fish and
skinless poultry, while examples of healthful fats
include avocados and olive oil.

4. Eating high-fiber foods: These
vegetables, beans, and whole grains.

5. Limiting or avoiding alcohol: Alcohol can cause
low blood sugar. If a person wishes to drink alcohol,
it is best to do so in small amounts and to eat
something alongside it.

6. Limiting or avoiding caffeine: Coffee, tea, and
some sodas contain caffeine. This stimulant can
cause the same symptoms of low blood sugar.

include fruits,

Tips to prevent sugar crashes due to reactive

hypoglycemia include

1. Exercising regularly, as exercise increases cellular
sugar uptake, which decreases excessive insulin
release.

2. Avoiding eating meals or snacks composed entirely
of carbohydrates. It is ideal to simultaneously ingest
fats and proteins, which have slower rates of
absorption.

3. Consistently choosing longer lasting, complex
carbohydrates to prevent rapid blood-sugar dips in
the event that one does consume a
disproportionately large amount of carbohydrates
with a meal.

4. Monitoring any effects of medications.

OAD Drug therapy in IFG and IGT with postprandial reactive hypoglycaemia

IFG + Postprandial reactive hypoglycemia: Metformin, AGI

IGT + Postprandial reactive hypoglycemia: Metformin, AGI, TZD, DPP-1V Inhibitors, GLP1RA

1. Acarbose: It is an a-glucosidase inhibitor and acts
by delaying the intestinal breakdown of complex
carbohydrate to glucose, thus reducing postprandial
glucose and insulin surge and subsequent
hypoglycaemia A study involving 21 non-obese
patients complaining of postprandial hypoglycemia
and had blood glucose values of < 54 mg/dl on one
or more occasions during a 5 h oral glucose
tolerance test (OGTT) showed that, after 3 months
of acarbose treatment, the lowest plasma glucose
levels at the 3rd and 4th hours increased to 67 mg/dl
and 75 mg/dl respectively. Plasma insulin and c-

peptide levels were reduced between the 1st and 5th
hours, but only the 1st and 2nd hour decrements
were statistically significant.?

2. Glitazones: Low-dose glitazones given to patients
with reactive hypoglycemia associated with IGT are
also considered to be effective in the symptoms of
reactive hypoglycaemia and the prevention of
diabetes.”>*! In cases with hypoglycemic symptoms
and IGT, symptoms improved after the use of 15 mg
pioglitazone. Studies have reported that low dose of
15 mg pioglitazone prevents reactive hypoglycemia
in impaired glucose tolerance.

www.wjahrcom | Volume 8, Issue 2. 2024 |

ISO 9001:2015 Certified Journal | 145


http://www.wjahr.com/

Kumar et al.

World Journal of Advance Healthcare Research

3. Dipeptidyl peptidase-4 (DPP-4) inhibitors: DPP-
IV inhibitors improve insulin secretion and reduce
glucagon secretion, thereby reducing
hyperglycaemia. These incretin effects are glucose-
dependent, thus minimize the risk of hypoglycaemia.
DPP-4 inhibitors are known to increase early insulin
response and reduce circulating glucagon levels
during an OGTT and mixed-meal tolerance test
(MTT), respectively.?"? These effects are known
to be glucose dependent and minimize both hyper-
and hypoglycemia.”! A double-blind, parallel-group
study of Japanese patients with impaired glucose
tolerance treated for 7-8 weeks with Sitagliptin
significantly reduced glucose excursions during both
an MTT and an OGTT. The effect was associated
with an increase in early insulin secretion after oral
glucose loading, as well as a blunted glucagon
response during an MTT.[?®! Sitagliptin was recently
evaluated in a randomized, double-blind, placebo-
controlled clinical trial, in which it was found to
improve first-phase insulin secretion and reduce
postprandial hypoglycemia.?

4. Use of combination treatment with a DPP-4
inhibitor and an a-glucosidase inhibitor: the
combination has been found to be useful for
idiopathic postprandial RH refractory to lifestyle
intervention and a-glucosidase inhibitor
treatment.”! a-Glucosidase inhibitors (acarbose and
miglitol) reduce levels of both GIP and glucagon™,
delay glucose absorption, and thereby blunt the
insulin response to glucose.® DPP-4 inhibitors are
known to increase the early insulin response (by
increasing circulating concentrations of active GLP-
1), reduce glucagon secretion in a glucose-
dependent manner, and therefore reduce both hyper-
and hypoglycemia.

5. Gut Microbiota: gut microbiota has been discussed
as a potential target for the control of diabetes and
also reactive hypoglycaemia, by correcting gut
microbiota dysbiosis through diet. The Ma-Pi 2 diet
is a low-fat, high-fiber, high-complex carbohydrate,
mainly vegetarian diet that was specifically designed
for intensive treatment of T2D patients. The
macrobiotic Ma-Pi 2 diet, with its high fiber load,
was effective in increasing the production of SCFAs
by the gut microbiota. The macrobiotic Ma-Pi 2 diet
reduced blood glucose excursions during the day,
thereby facilitating glycemic control in subjects with
RH.[33'34]

CONCLUSION

Postprandial reactive hypoglycaemia is a common
phenomenon.  The  presence  of  postprandial
hypoglycemia requires an investigation to determine the
specific cause of hypoglycemia. It will benefit from a
lifestyle modification as well as the appropriate
antidiabetic medications.

Abbreviations

RH-Reactive hypoglycemia.
IFG-Impaired fasting glucose tolerance.
IGT-Impaired glucose tolerance,
OGTT-Oral glucose tolerance test.
GLUT - Glucose transporter.
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