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ABSTRACT 
Finding the etiology of hypoglycemia in adult patients can be challenging because of the wide variety of 
etiologies. Ninety percent of endogenous hyperinsulinemic hypoglycemia is caused by insulinoma, the 
rest are caused by insulin antibodies and pancreatic β cell dysfunction (nesidioblastosis) which indicates 
neoformation of nesidioblasts (stem cells that form the islets of Langerhans). A 28-year-old female 
complained of neuroglycopenia and adrenergic symptoms that improved with drinking sugar, so she 
had weight gain. The 72 hours of prolonged fasting test results are C-peptide ≥0.2 mmol/L, insulin ≥21 
pmol/L, insulin to C-peptide molar ratio ≤1, and negative insulin antibody. Imaging tests were normal 
and there is no evidence of malignancies. When blood glucose falls, the first defense mechanism to 
prevent hypoglycemia is decreased in insulin secretion. When this mechanism fails, insulin and C-peptide 
levels remain high in circulation. Confirmation of Whipple's triad is required, followed by insulin tests in 
hypoglycemic conditions. Imaging tests, biomarkers, and hormonal malignancies were done to rule out 
differential diagnoses. Nuclear diagnostics, SACST, biopsy, and histopathology are currently in capable 
of being carried out. The diagnosis of adult-onset Nesidioblastosis/NIPHS in this patient was made 
through the diagnosis of exclusion, namely by eliminating all diagnostic appeals because several 
examination modalities cannot be carried out. The gold standard for diagnosing Nesidioblastosis/NIPHS 
is SACST and histopathological examination of pancreatic tissue. The patient is well-controlled with 
Amlodipine 2.5 mg. 
 
Keywords: Hypoglycemia, hyperinsulinemia, nesidioblastosis, non-insulinoma pancreatogenous 
hypoglycemia syndrome (NIPHS) 
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INTRODUCTION 
Hypoglycemia is a life-threatening condition that 
can occur in various circumstances. 
Establishing an etiological of hypoglycemia in 
adult patients can be a challenge, because of 
the wide variety of causes such as the effects 
of diabetes treatment (insulin, insulin 
secretagogue), alcohol consumption, critical 
illness (sepsis, liver failure, kidney failure), 
endocrine diseases (adrenal insufficiency, 
pituitary), a tumor that produces insulin like-
growth factor (IGF) or insulin, and endogenous 
hyperinsulinemia.1–7 

Ninety percent of hyperinsulinemic 
endogenous hypoglycemia in adults is caused 
by insulinoma. In contrast, the rest is caused by 
the presence of antibodies to insulin (Hirata's 
disease) and pancreatic β cell dysfunction. 
Insulinoma is a tumor originating from the islets 
of Langerhans β cells of the pancreas. Hirata's 
disease is a disease caused by antibodies to 
insulin. Meanwhile, dysfunction of pancreatic β 
cells is the presence of inappropriate secretion 
of endogenous insulin, which is called 
nesidioblastosis, which shows the origin of the 
cells, namely neoformation of nesidioblasts, the 
stem cells that form the islets of Langerhans.1-7 

Nesidioblastosis is characterized by 
focal or diffuse hypertrophy, hyperplasia, and 
hyperfunction of the β cells of the pancreatic 
islets of Langerhans without any abnormalities 
found in pancreatic cells. Nesidioblastosis 
began to be termed non-insulinoma 
pancreatogenous hypoglycemia syndrome 
(NIPHS) by Service et al. in 1999.7–9 

The following is a rare case reported, 
namely adult-onset NIPHS in a 28-year-old 
woman with problems in diagnosis and 
management. 
 
CASE ILLUSTRATION 
A 28-year-old woman came to the Endocrine 
metabolic diabetes polyclinic with the main 
complaint felt suddenly weak and getting worse 
for 3 years ago. Additional complaints were 
dizziness, cold sweat, muscle aches, 
palpitations, and intense hunger even after 
eating. To get rid of the feeling of weakness, 

she drank a sugar solution or syrup. She 
checked herself at the community health center 
and found that his blood sugar value without 
fasting at that time was 90mg/dL. She ate larger 
portions than usual to prevent her body from 
becoming weak. She had weight gain from 57 
kg to 78 kg in the past 3 years. 

Previous medical history did not reveal a 
history of hypertension, diabetes, kidney 
disease, tumors, or a history of surgery or taking 
medication or herbal medicine. Family history 
revealed diabetes in her biological mother and 
older siblings. Eating habits revealed eating 
patterns as follows when she woke up, 
immediately drink 1 glass of water plus 3 
tablespoons of granulated sugar, around 7 
breakfasts: 2 cups white rice, side dishes, 
vegetables, around 10 o'clock have a snack: 
fried food or fruit, around 12 lunches: 2 cups 
white rice, side dish, vegetables, around 15 
o'clock have a snack: fried food or fruit, around 
18 o'clock dinner: 2 cups white rice, side dish, 
vegetables, around 20 o'clock have a snack: 
fried food or fruit, before going to bed, drink 1 
glass of water plus 3 tablespoons of sugar 

General physical examination revealed 
weight: 78 Kg, Height: 160 cm with BMI: 30.4 
(obesity 1). The organ-specific examination did 
not reveal any abnormalities. 

 

 
Figure 1. Clinical picture 
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From the history, physical examination, 
and blood sugar examination, it was concluded 
that the Whipple's Triad criteria for 
Hypoglycemia in this patient had been 
confirmed so that it could be included in the 
Hypoglycemia diagnosis algorithm as in Figure 
2. 

Routine blood screening, liver function, 
and kidney function showed normal results. 
Adrenal function screening through morning 
Cortisole examination and Pituitary function 
through TSH examination showed normal 
results. Screening for diabetes with HbA1C 
examination resulted in 5.7%, comparable to an 
average blood sugar of 110 mg/dL, and 
screening for hyperinsulinemia through C-
Peptide examination with high result 5.19 
mmol/L (normal 0.26-1, 72 mmol/L).  

 

 
Figure 2. Diagnostic Algorithm of Hypoglicemia 

The 72 hours prolong fasting test, a 
hypoglycemia provocation test, was carried out 
(figure 3) and the results showed that C-peptide 
≥0.2 mmol/L and insulin ≥21 pmol/L which 
means that still increased although the patient's 
blood sugar was 53 mg/dL at the 53rd hour of 
fasting (Figure 3). 

 

Figure 3. 72 Hours Prolong Fasting Test 
 
We performed the calculation of the 

Insulin: C-peptide molar ratio that obtained a 
value of ≤1 which corresponds to endogenous 
hyperinsulinemic Hypo-glycemia (Table 1). Next, 
an insulin antibody test was carried out with 
negative results. 

 
Table 1. Dynamic Test Result 

Test Pre-
Test 

Post 
Test 

Normal Value 

C-Peptide 72,17 1, 02 0,26 – 1,72 nmol/L 
Insulin 741,6 125 34,7 – 69,4 pmol/L 

Insulin: C-
peptide  
molar ratio 
(pmol/L) 

0,01  0,12 ≤ 1 Hiperinsulinemic 
Hypoglicemi Endogen 
> 1 Hiperinsulinemic 
Hypoglicemi 
Eksogen/  
Insulin autoantibody 

 
CT scan of the abdomen with contrast 

and MRI of the abdomen with contrast did not 
reveal an intra-abdominal mass. Thoracic 
imaging examination, thyroid, and parathyroid 
ultrasound as well as biomarkers of malignancy, 
namely intact PTH, Calcium, CEA, Cyfra 21-1, 
and CA 19-9 to rule out insulin-secreting NET 
and MEN-1 syndrome, showed normal results. 
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Figure 4. Abdomen contrast MRI 

 
The β-OHB examination cannot be 

carried out, so it is not carried out, but the β-
OHB examination is needed only if insulin levels 
are low. Blood and urine sulfonylurea screening 
examinations were not carried out because the 
patient had no history of consuming drugs or 
herbs. The insulin receptor antibody 
examination was not carried out because the 
physical examination and supporting 
examinations did not reveal any manifestations 
of severe insulin resistance. Examination of 
mutations in the gene that forms the K-ATP 
channel protein is not yet possible because it 
cannot be done if there is only 1 patient sample. 
Meanwhile, the diagnosis of Congenital 
Hyperinsulinemi (CHI) and Familial 
Hyperinsulinemia (FHI) usually occurs at birth 
and in childhood. 

To establish a definite diagnosis of 
adult-onset NIPHS, a Selective Arterial Calcium 
Stimulation Test (SACST) or histopathology of 
the pancreas gland is required. To date, the 
SACST examination has never been carried out 
in the vascular surgery department but 
theoretically, it can be carried out, while 
pancreatic gland biopsy can be carried out in 
the digestive surgery department, but these two 
invasive examinations are hampered because 
the patient is not yet willing to undergo surgery. 
After eliminating all differential diagnoses, the 
patient was diagnosed with Suspected Adult-
Onset NIPHS.  

Patients are given non-pharmacological 
therapy in the form of diet modification in 
consultation with a clinical nutritionist. Diet 
modification with complex carbohydrates, low 
glycemic index, high fiber, and diet frequency 

every 2-3 hours, wake up and eat complex 
carbohydrates, for example, boiled corn, boiled 
sweet potatoes, at 8 breakfasts: 1.5 cups white 
rice, side dishes, a larger portion of vegetable, 
at 10 o'clock have a snack: 1 large piece of fruit, 
12 o'clock lunch: 1.5 cups white rice, side 
dishes, a larger portion of vegetables, at 15 
o'clock have a snack: fruit, 18 o'clock dinner: 1.5 
cups white rice, side dishes, a larger portion of 
vegetables, at 20 o'clock have a snack: fruit, 
before going to bed, don't eat or drink sugar 
water anymore, if symptoms of hypoglycemia 
appear (cold sweat, body weakness, dizziness, 
palpitations) you can drink sugar water, diet will 
be monitored every week  

At 2 weeks of follow-up with diet 
modification, it was found that blood sugar was 
stable, and the frequency of hypoglycemia 
events began to decrease. Diet modification 
therapy was continued. In the 3rd month of 
follow-up, the incidence of hypoglycemia 
decreased but when woke up she still drank 1.5 
tablespoons of sugar water, and her weight 
increased by 1 kg. Amlodipine therapy was 
given 5 mg at night before bed. After 2 weeks 
of amlodipine administration, the symptoms of 
hypoglycemia did not appear, but the systolic 
blood pressure dropped to 100 mmHg, and the 
dose was reduced to 1x 2.5 mg at night. The 
prognosis of this patient is poor due to the 
requirement for lifelong treatment and 
monitoring. 

 
DISCUSSION 
Hypoglycemia is a decrease in blood sugar 
levels low enough to cause symptoms and signs 
to appear. Blood sugar concentration is normally 
maintained within a narrow range of 72-144 
mg/dL through a balance between glucose entry 
(exogenous glucose intake and endogenous 
glucose production) and glucose output 
(glucose utilization by insulin-sensitive tissues 
such as muscle and insulin-insensitive tissues 
such as the brain). Hypoglycemia occurs due to 
an imbalance between the entry and exit of 
glucose either due to an increase in the rate of 
glucose clearance from the circulation, a lack of 
glucose delivery into the circulation, or both.8 
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Under physiological conditions, insulin 
secretion from pancreatic β cells is precisely 
regulated in response to changes in glucose 
concentration in the blood. The increase in post-
prandial blood glucose and the release of 
glucagon-like peptide 1 (GLP-1), an incretin 
hormone from the intestine, will stimulate the 
synthesis and secretion of insulin from 
pancreatic β cells. Insulin secretion will return to 
basal levels around 2-4 hours after eating. 5.8 

When blood glucose falls, the first 
defense mechanism to prevent hypoglycemia is 
decreased insulin secretion. When blood sugar 
falls below 3.8 mmol/L (68.4 mg/dL), there is a 
rapid increase in glucagon and epinephrine 
secretion to prevent hypoglycemia. If 
hypoglycemia continues, the secretion of 
cortisol and growth hormone increases as a 
further counter-regulatory response. All these 
effects aim to suppress insulin secretion, induce 
hunger, increase glucose levels, reduce 
peripheral glucose uptake and provide 
alternative fuel when blood glucose falls, the 
first defense mechanism to prevent 
hypoglycemia is a decrease in insulin secretion. 
When blood sugar falls below 3.8 mmol/L (68.4 
mg/dL), there is a rapid increase in glucagon 
and epinephrine secretion to prevent 
hypoglycemia. If hypoglycemia continues, the 
secretion of cortisol and Growth Hormone 
increases as a further counterregulatory 
response. All these effects aim to suppress 
insulin secretion, induce hunger, increase 
glucose levels, reduce peripheral glucose 
uptake, and provide alternative fuel for the brainl 
for the brain.5,8 

Insulin secretion is completely 
suppressed at blood sugar levels of 3 mmol/L 
(54 mg/dL). Post-prandial hypoglycemia occurs 
when insulin secretion fails to be suppressed 
due to falling glucose concentrations and there 
is a blunting of the response to glucagon and 
epinephrine. Excessive insulin will suppress the 
processes of glycogenolysis and 
gluconeogenesis so that hypoglycemia occurs 
because of a decrease in glucose production 
compared to an increase in utility. Meanwhile, 
suppression of the lipolysis process will reduce 

ketogenesis so that there is no alternative fuel 
for brain metabolism which is dangerous for the 
brain.5,8 

 
Figure 5. Physiological and behavioral defenses 

against hypoglycemia.8 

 
Hypoglycemia in non-diabetic 

individuals is rare. It is important to explore the 
history of Whipple triad (neuroglycopenic 
symptoms, low blood sugar, improvement of 
symptoms after glucose administration) in non-
diabetic individuals who are suspected of 
having hypoglycemia before starting further 
tests. The etiology of hypoglycemia can be seen 
in Tables 2 and 3. DM drugs are currently still 
the most common cause of hypoglycemia.5,8 

Spontaneous hypoglycemia in 
apparently normal individuals may occur in a 
single episode or subacute neuroglycopenic 
symptoms. The clinical history should assess 
whether hypoglycemia occurred during fasting 
or postprandially, the nature of symptom onset 
(e.g., cold sweats, anxiety, tremors, palpitations, 
intense hunger, and tingling), and the 
resolutions of symptoms after ingesting sugar. 
Family history should be explored for transient 
symptom, such as hemiplegia, strabismus, 
hypothermia, hyperthermia, seizures, and 
involuntary movements.5,8 Additionally, 
document, any history of medication, 
supplement, herbs, alcohol use, and prior 
gastric surgery. 

In this patient, after anamnesis and 
initial examination, Whipple's Triad was 
confirmed,    namely     the      presence     of 
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neuroglycopenic symptoms, low blood sugar 
below 3.0 mmol/L (54 mg/dL), and improvement 
in symptoms after administration of glucose. 
Next, an assessment is carried out as to 
whether the patient is experiencing a critical 
illness condition through a thorough physical 
examination and supporting examinations. From 
the anamnesis, there were no complaints that 
indicated a sign of malignancy such as weight 
loss, lumps, persistent pain, or changes in 
urination and defecation patterns. On physical 
examination, the patient was found to be in 
stable condition, only the BMI was increased 
and there were no signs of other diseases. 

 
Table 2. Etiology of Hypoglycemia 

 
 
The next diagnostic step is to look at 

insulin levels in a fasting condition with a 72-
hour long fasting test. The principle of the 72-
hour prolonged fasting test is that when blood 
sugar conditions drop, the body's first response 
is to reduce insulin/C-peptide secretion to 
prevent hypoglycemia (Fiigure 3). In conditions 
of hyperinsulinemic endogenous hypo-
glycemia, this suppression mechanism fails, so 
that insulin to C-peptide ratio levels remain high 
in the circulation and cause hypoglycemia.  The 
examination procedure is that the patient is 
installed with intravenous access and then 
fasted from food and drinks that contain 

calories. Peripheral blood sugar is checked 
every 2-4 hours then every 1 hour if blood sugar 
is below 70 mg/dL. The test is stopped, and 
insulin and C-peptide samples are taken before 
adding glucose. These conditions include 72 
hours have been reached, patients without 
symptoms of hypoglycemia but GDS < 2.5 
mmol/L (45 mg/dL), and symptoms of 
hypoglycemia appear even though the capillary 
GDS is > 2.5 mmol/L (45 mg/dL).7 

In this patient, after carrying out a 72-
hour prolonged fasting test, the patient's 
glucose level was 53 mg/dL at the 53rd hour of 
examination and a high insulin level was found, 
namely 18 µU/mL (>3 µU/mL/ 18 pmol/L), C -
peptide 1.02 nmol/L (>0.2 nmol/L) and Insulin to 
C-peptide molar ratio < 1. These results support 
a state of endogenous hypoglycemic 
hyperinsulinemia (Table 3).6–8 

Insulinoma, although rare, is the most 
common Neuroendocrine Tumor (NET) in the 
gastrointestinal tract with an annual incidence of 
around 0.5 – 1 per 1 million population per year. 
Insulinoma occurs more often in women. It can 
occur at any age but especially in middle age 
(mean age 47 years in sporadic cases and 23 
years in MEN1 syndrome cases). 7.8 
 To rule out the differential diagnosis of 
insulinoma, MEN1 syndrome, and insulin-
secreting NET, the patient underwent an 
imaging examination to localize the tumor using 
Computer Tomography (CT) with a sensitivity of 
70% and Magnetic Resonance Imaging (MRI) 
with a sensitivity of 80% for the diagnosis of 
insulinoma. Biomarker examination of 
malignancy also yielded positive results normal 
so that MEN1 syndrome and insulin-secreting 
NETs can be ruled out.1,5,7,8 

If there is no intra-mass image, the next 
examination is the SACST to confirm the 
diagnosis of NIPHS. In this patient, imaging 
examination did not reveal an insulinoma. 
Meanwhile, the SACS test was not yet able to 
be carried out, so it was not carried out. This 
patient has never had surgery on the stomach 
and intestines so the differential diagnosis of 
Post Gastric By-Pass Surgery (PGBH) can be 
ruled         out.         Meanwhile,            Congenital 
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Hyperinsulinemia (CHI) and Familial 
Hyperinsulinemia (FHI) have onset from birth to 
childhood. The examination of insulin auto-
antibodies in this patient was negative. After 

ruling out all differential diagnoses a diagnosis 
of adult-onset NIPHS can now be 
established.5,6,11–13 

 
Table 3. Patterns of findings after fasting test

 
Epidemiologically, the etiology of 

endogenous hyperinsulinemic hypo-glycemia in 
adults is the most common cause by insulinoma 
which is 90%, while adult-onset NIPHS only 
occurs in around 0.5-5% of cases of 
endogenous hyperinsulinemic hypo-
glycemic.1,2,4,7 

Epidemiological research in Japan by 
Yamada et al., which was launched in 2020, 
regarding the incidence of endogenous 
hyperinsulinemic hypoglycemia in 2017-2018, 
resulted in 447 CHI patients, 205 insulinoma 
patients, 111 NIPHS patients, and 22 insulin 
autoimmune syndrome patients. The incidence 
of adult-onset NIPHS is estimated to occur in 1: 
10,000,000 people per year aged 28-63 years 
with an average age of 48 years.14 

The physiological mechanism of insulin 
secretion begins with the entry of glucose into 
pancreatic β cells through glucose transport 
proteins (GLUT) 1 and 3. Glucose is 
phosphorylated by glucokinase (GCK) to form 
Glucose-6-phosphate, and then the glycolysis 
process occurs in the Krebs cycle and the 
oxidative phosphorylation chain which ultimately 
forms adenosine triphosphate (ATP). Increasing 
ATP concentration will increase the ATP to ADP 
ratio. ATP inhibits K-ATP channel activity 

resulting in a decrease in the efflux of potassium 
ions (K+) which causes an increase in cell 
membrane potential. If the membrane potential 
limit is reached, calcium ions (Ca2+) channels 
open, resulting in an influx of calcium which 
stimulates the fusion of vesicles containing 
insulin at the plasma membrane and stimulates 
insulin secretion. 1.8 

In patients who experience NIPHS, there 
is a change in mechanism. GCK gene mutations 
cause excessive GCK enzyme activity. This 
increases the oxidative metabolic pathway 
increased in an increase in the ATP to ADP ratio 
which will cause KATP channel inhibition so that 
K+ ions cannot exit which causes a higher 
resting membrane potential and causes greater 
Ca2+ channel opening. Apart from that, NIPHS 
patients also found increased insulin synthesis 
and storage. Likewise, the basal rate of insulin 
secretion is higher than in normal cells. So, it 
was concluded that in NIPHS patients there was 
increased insulin secretion from pancreatic B 
cells, resulting in hyperinsulinemic 
hypoglycemia which was associated with 
clinical symptoms. 1.8 
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Figure 6. Insulin secration in Nesidioblastosis/ NIPHS 

 
Apart from conventional diagnostic 

modalities, there are other diagnostic 
modalities: 
1. 68Ga-DOTATE PET/CT and 68Ga-DOTA-

Extendine-4 PET/CT 
Pancreatic neuroendocrine cells 

express the high-affinity somatostatin receptor 
(SSTR). 68Ga-DOTATE specifically binds SSTR 
type 2 which is in high concentration in 
pancreatic islet B cells, so imaging based on 
SSTR is an option to confirm the diagnosis of 
NIPHS. The latest guidelines recommend that 
SSTR PET/CT examination should be used as 
the main modality to diagnose NIPHS with a 
sensitivity of 80-90% and a specificity of 82-90%. 
The newest is 68Ga-DOTA-Extendine-4 PET/CT 
where the target is cells that express GLP-1 with 
an accuracy of 93.9%. In NIPHS, tracer capture 
is diffuse, whereas in insulinoma the tracer 
capture is localized. 

 

 
Figure 7. 6,8Ga-DOTA-Extendine-4 PET/C1 

  
NIPHS Clinically and biochemically, 

cannot be differentiated from insulinoma, 
especially insulinomas < 1 cm in size that 
cannot be detected using imaging techniques. 
In this case, the SACST can be used to 
differentiate them. 

With SACST is since calcium will 
stimulate insulin secretion from hyperfunctioning 
pancreatic B cells, but not from normal 
pancreatic B cells. A positive result occurs if 
there is a twofold increase in hepatic vein insulin 
concentration after calcium injection in the 
pancreatic artery. Thompson et al., research 
found in NIPHS increased insulin concentration 
is diffuse whereas in insulinoma patients it is 
more localized.1–3,10,15,19 

 
Figure 8. Sample of SACST 

 
2. Histopathology of the Pancreatic Gland 

The gold standard for the diagnosis of 
NIPHS is a histopathological picture with 
pancreatic B cells in the form of enlarged nuclei 
and cytoplasm throughout the pancreas. There 
were no abnormalities in somatostatin cells, 
glucagon cells, and pancreatic polypeptide 
cells, and an increase in the number of 
ductuloinsular complexes. Table 4 shows the 
histopathological criteria of nesidioblastosis.20–22 

The terminology nesidioblastosis was 
first described by George F Laidlaw (1938) from 
the Greek "nesidion"  which  means  island and 
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"blastos" which means stem cell (germ). It is 
characterized by hypertrophy and hyperplasia of 
B cells of the islets of Langerhans, enlarged and 
hyperchromatic cell nuclei, and neoformation of 
pancreatic islets from the ductal epithelium.3,16,20 

 

 
Figure 9. Comparison of Islets of Langerhans cells 
using insulin immunohistochemical staining. 

Images of a normal person (A) and a NIPHS 
patient (B). NIPHS patients show hypertrophic 
nuclei and brighter cytoplasm, clusters of islets 
with varying sizes and shapes, and contain 
more insulin. 20 

 

 
Table 4. Histopathological Criteria for NIPHS1,2 

 
 
3. Genomics 

Various genetic mutations are 
responsible for pancreatic B cell hyperplasia. 
Two genes encoding the proteins ABCC8 
(formerly known as SUR1) and KCNJ11 (formerly 
known as Kir6.2) which form K-ATP channels in 
the membrane of pancreatic B cells, are the 
main genetic defects causing diffuse NIPHS. 
This gene mutation is located on chromosome 
11p14-15.1, causing changes or inactivation of 
the K-ATP channel. Inactivation of K-ATP 
channels cause the closure of potassium 
channels so that calcium ions enter the cell, 
resulting in depolarization of the cell membrane 
which causes continuous insulin 
secretion.1,2,4,23,24 

Normal production of K-ATP channel 
proteins includes transcription of the ABCC8 and 
KCNJ11 to produce pre-mRNA which then  
 

 
 
becomes mRNA (mature RNA). The mRNA exits 
the nucleus and is translated into protein in the 
ribosomes embedded in the endoplasmic 
reticulum. Next, the polypeptide is folded into a 
tertiary structure and enters the Golgi Apparatus 
for post-translational modification. Vesicles 
containing the assembled K-ATP channel 
protein are then expressed on the plasma 
membrane. In CHI there is a defect in the 
regulation, biogenesis and movement of K-ATP 
channel proteins which results in ineffective K-
ATP channel degradation in lysosomes (Figure 
10) 23,24 

Apart from that, defects were also 
found in the Glucokinase (GCK), Hexokinase 
(HK), Glutamate Dehydrogenase type-1 (GLUD-
1) genes causing changes in insulin secretion 
as explained in Figure 6.1, 2, 4, 23, 24 
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Figure 10. KATP channel protein gene mutations in the pathophysiology of hyperinsulinemia.23 

 

Table 5. Gene Mutations in Familial Hyperinsulinemia24
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Therapeutic options for adult-onset 
NIPHS currently remain limited. Because the 
pathophysiology of this disease is not yet fully 
understood, interventions aimed at treating the 
causes of impaired pancreatic β-cell function 
do not yet exist. The first step is a low-
carbohydrate diet with a low glycemic index to 
reduce the strong stimulation of insulin 
secretion. Furthermore, existing 
pharmacological therapies are α-glucosidase 
inhibitors (Acarbose), K-ATP channel agonists 
(Diazoxide), calcium channel antagonists 
(Amlodipine), and somatostatin analogs 
(Octreotide, Lanreotide, Pasireotide)1,25–30 and 
some cases, glucocorticoids, β-blockers, 
antipsychotics/antiepileptics such as phenytoin 
are also used as therapy for NIPHS through 
effects that cause hyperglycemia. Everolimus, 
a nuclear cell signaling inhibitor, was also tried 
in the treatment of NIPHS but failed to maintain 
euglycemic conditions.1 

Refer to Table 6 for comprehensive 
details on therapy options and their respective 
mechanisms for adult-onset NIPHS.1 In some 
patients, total/subtotal pancreatectomy is still 
an option to control symptoms. Current 
resection limits are still a matter of debate, 
some limit it to 50-60%, and some suggest 80-
95%. Surgical intervention is associated with 
increased postoperative morbidity, and type 3C 
diabetes mellitus (exocrine pancreatic 
insufficiency) can occur.1 

Because current management options 
are unsatisfactory, a less innovative strategy is 
needed invasive. Boss et al conducted 
experimental studies on the GLP-1 receptor. 
Exendin-4 paired with a photosensitizer will 
carry out internal irradiation to selectively kill 
the GLP1 receptor. Therefore, this therapy may 
be promising in reducing pancreatic β-cell 
mass without surgery.  

 
 

Table 6. Treatment Modalities for Nesidoblastosis/NIPHS1 
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Figure 11. Mechanism of action of anti-hypoglycemia drugs1  

 
This patient was given amlodipine 

therapy 1x 2.5 mg at night with consideration 
effectiveness and low side effects.27,31  

 
CONCLUSION 
A rare case of adult-onset NIPHS in a 28-year-
old woman with recurrent clinical hypoglycemia 
has been reported. The diagnosis of adult-
onset NIPHS in this patient was made through 
a diagnosis of exclusion, namely by eliminating 
all differential diagnoses because several 
examination modalities were not yet capable. 
The gold standard for diagnosis of adult-onset 
NIPHS is a histopathological examination of 
pancreatic tissue.  The patient is currently still 
well controlled with conservative management 
and will continue to be monitored to see if 
alternative therapy or more progressive 
measures are needed. 
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