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Background: Idiopathic postprandial syndrome (IPP) presents 
with hypoglycemic-like symptoms in the absence of biochemical 
hypoglycemia and remains a diagnosis of exclusion. Its 
pathophysiology is poorly understood. The diagnosis requires 
thorough evaluation and the Whipple triad criteria. Treatment 
typically involves dietary modifications, including reduced 
carbohydrate intake, increased protein and fiber, and frequent 
small meals. Continuous glucose monitoring (CGM) may be a 
useful adjunct in correlating symptoms with glucose trends, but 
its role is still evolving.
Case Presentation: A 41-year-old male veteran presented with 
chronic postprandial episodes characterized by lightheadedness, 
nausea, tremulousness, anxiety, and other adrenergic symptoms 

occurring after carbohydrate-heavy meals. An extensive 
workup was unremarkable. CGM confirmed normoglycemia 
during episodes, ruling out true hypoglycemia and supporting 
a diagnosis of idiopathic postprandial syndrome. He was 
referred to a nutritionist for guidance on a high-protein, 
high-fiber, low-carbohydrate diet and subsequently reported 
symptomatic improvement.
Conclusions: This case highlights the importance of 
recognizing IPP as a distinct clinical entity, especially due to 
its nonspecific clinical presentation. Early identification allows 
for a more accurate diagnosis and targeted treatment through 
tailored dietary and behavioral strategies, helping to alleviate 
symptoms.
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Idiopathic postprandial syndrome (IPP), 
initially termed reactive hypoglycemia, 
presents with hypoglycemic-like symp-

toms in the absence of biochemical hy-
poglycemia and remains a diagnosis of 
exclusion. Its pathophysiology is poorly 
understood. The diagnosis requires thor-
ough evaluation of cardiac, metabolic, 
neurologic, and gastrointestinal causes, 
as well as Whipple triad criteria. Dietary 
modifications, including reduced carbohy-
drate intake, increased protein and fiber, 
and frequent small meals, remain the cor-
nerstone of IPP management. Continuous 
glucose monitoring (CGM) may be a use-
ful adjunct in correlating symptoms with 
glucose trends, but its role is still evolving.

In the evaluation of patients with symp-
toms suggestive of hypoglycemia (Figure 1), 
patients should first be assessed for Whip-
ple triad: symptoms consistent with hypo-
glycemia, blood glucose level < 55 mg/dL, 
and reversal of symptoms with glucose.1 
Patients who meet Whipple triad criteria 
should be investigated to identify further eti-
ologies of hypoglycemia. They may include 
insulinoma, medication-induced (insulin, 
sulfonylurea, meglitinide, or β blocker use), 
postbariatric surgery complications, noninsu-
linoma pancreatogenous hypoglycemia syn-
drome, ackee fruit consumption, or familial 
conditions.2 The presence of hypoglycemic 
symptoms in the postprandial or fasting state 

can provide valuable insights into underlying 
etiology. 

Patients who do not meet Whipple triad 
criteria, but exhibit postprandial symptoms 
consistent with hypoglycemia, as in this case, 
present a diagnostic dilemma. IPP is defined 
as hypoglycemic symptoms occuring after 
carbohydrate ingestion without biochemical 
hypoglycemia. Initially termed reactive hy-
poglycemia, it was renamed in 1981 to reflect 
the absence of low blood glucose levels.3

The understanding of this diagno-
sis has not significantly progressed since 
the 1980s. Its prevalence, incidence, risk 
factors, and societal burden remain un-
clear. IPP is a challenging diagnosis due 
to nonspecific symptoms that overlap 
with a myriad of conditions. These symp-
toms may include adrenergic symptoms 
such as diaphoresis, tremulousness, pal-
pitations, anxiety, and hunger. Potentially 
severe neuroglycopenic symptoms, includ-
ing weakness, dizziness, behavior changes, 
confusion, and coma, are not typically ob-
served.4 Given that objective criteria are 
not well established, IPP remains a diagno-
sis of exclusion. It is imperative to rule out 
alternative etiologies, particularly cardiac, 
gastrointestinal, and neurologic causes.

CASE PRESENTATION
A male aged 41 years presented to pri-
mary care for evaluation of acute on chronic  
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symptomatic postprandial episodes. He re-
ported a history of symptomatic sinus brady-
cardia in the setting of sick sinus syndrome 
following dual-chamber pacemaker place-
ment, posttraumatic stress disorder, and 
gastroesophageal reflux disease. He was a re-
tired Navy sailor without any known occu-
pational exposures who worked in the real 
estate industry. The patient reported feeling 
lightheaded, tremulous, and anxious most af-
ternoons after lunch for several years. He also 
reported that meals heavy in carbohydrates 
exacerbated his symptoms, whereas skipping 
meals or lying down alleviated his symptoms. 
The patient also reported concomitant arm 
numbness, shortness of breath, palpitations, 
and nausea during these episodes. Review of 
systems was otherwise negative, including 
no weight changes, fever, chills, night sweats, 
chest pain, or syncope.

The patient’s medications included ferrous 
sulfate 325 mg once every other day, bupro-
pion 200 mg once daily, metoprolol succinate 
25 mg once daily, and as-needed lorazepam 

1 mg once daily. The patient reported no cur-
rent substance use but reported previous to-
bacco use 3 years prior (maximum 1 pack/
week) and alcohol use 5 years prior (750 ml/
day for 15 years). The patient did not exercise 
and typically ate oatmeal for breakfast, a sand-
wich or salad for lunch, and taquitos or salad 
for dinner, with snacks throughout the day. 
Notable family history included a maternal 
grandmother with colon cancer. The patient’s 
vital signs included a 36.8 °C temperature, 
heart rate 87 beats/min, 118/71 mm Hg blood 
pressure, oxygen saturation 98% on room air, 
125.2 kg weight, and 38.5 body mass index. 
There were no orthostatic vital sign changes. 
A physical examination demonstrated obesity 
with an unremarkable cardiopulmonary and 
volume examination. 

Additional testing included Gallium-68 
dototate positron emission tomography/com-
puted tomography, brain magnetic resonance 
imaging, echocardiogram, electromyogram, 
exercise tolerance test, Holter monitoring, 
invasive cardiopulmonary exercise testing, 

FIGURE 1. Postprandial Hypoglycemia Algorithm
In the evaluation of patients with symptoms suggestive of hypoglycemia, patients should first be assessed for true 
hypoglycemia and Whipple’s triad to aid in further examination.
aC-peptide, morning cortisol, hemoglobin A1c, insulin-like growth factor 1 and 2, insulin, liver function tests, metanephrines, 
oral hypoglycemic agent, screen, proinsulin, prolactin.
bβ blockers, insulin, meglitinide, sulfonylureas.
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pacemaker interrogation, pulmonary func-
tion testing, stress echocardiogram, tilt table 
test, and venogram computed tomography 
of the chest, but the results were unremark-
able (Appendix). His afternoon nonfasting 
glucose level was 138 mg/dL with a concur-
rent hemoglobin A

1c of 5.2%. The patient had 
a fasting C-peptide level of 3.7 ng/mL (ref-
erence range 0.5-2.0 ng/mL), fasting insu-
lin level 19.1 mIU/L (reference range < 25 
mIU/L), and a fasting glucose level of 93 mg/
dL (reference range 70-99 mg/dL). The pa-
tient’s urine 5-HIAA, plasma metanephrines, 
urine metanephrines, insulin-like growth fac-
tor 1, prolactin, corticotropin, fasting cortisol, 
and thyrotropin yielded results within ref-
erence ranges (Table). The veteran was pre-
scribed a CGM, which demonstrated normal 
glucose levels (≥ 55 mg/dL) during symp-
tomatic episodes (Figure 2).

The patient was diagnosed with IPP given 
normoglycemia, exclusion of alternative di-
agnoses, and symptomatic improvement 
with dietary changes. He was referred to a 
nutritionist for a high-protein, high-fiber, 
and low-carbohydrate diet.

DISCUSSION
Seemingly simple diagnostic tools can lead 
to diagnostic pitfalls. Home glucose moni-

toring with the use of a standard glucom-
eter during an episode is the typical first 
step in identifying hypoglycemia, as it is 
both pragmatic and accurate, with a mean 
absolute relative difference (MARD) of 
about 10% in hypoglycemic ranges.5 While 
the advent of CGM provides real-time data 
and can reveal clinically relevant fluctua-
tions, it reveals mild hypoglycemia (54 to 
70 mg/dL) of no clinical significance in a 
large proportion of individuals.

Additionally, CGM is less accurate than 
glucometers with a MARD of about 20% in 
hypoglycemia ranges.6 CGM technology, 
however, is rapidly evolving and undergo-
ing further investigation for hypoglycemia 
detection. Therefore, CGM may be consid-
ered in select patients as prospective study re-
sults are established; the newest CGMs have 
MARDs very similar to fingerstick blood glu-
cose data.7,8 In the patient described in this 
case, CGM helped corroborate the diagno-
sis, given that symptomatic episodes corre-
lated with lower glucose levels. Provocative 
testing with oral glucose tolerance testing can 
frequently result in false positive hypoglyce-
mic readings and is not recommended.9 Su-
pervised mixed meal testing can also be used, 
which entails monitoring after consuming 
a mixed macronutrient meal. The test con-

TABLE. Laboratory Results

Test Result Reference range

Hemoglobin A1c, % 5.2  < 5.7

Fasting glucose mg/dL 93 < 100

Fasting insulin, mIU/L 19.1 < 25

Fasting C-peptide, ng/mL 3.7 0.5-2

Fasting corticotropin, pmol/L 5.2 2-11 

Fasting 8 am cortisol, mcg/dL 7.5 5-25

Thyrotropin, mIU/L 0.63 0.5-5.0

Insulinlike growth factor 1, ng/mL 298 52-328 

Proinsulin, pmol/L 18.3 < 18.8

Prolactin, µg/L 10 < 20 

Plasma metanephrines Normal Normetaneprhine < 218.9 pg/mL 
Metaneprhine < 88.0 pg/mL

Urine metanephrines Normal Normetanephrine 156-729 mcg/24 h  
Metanephrine 58-276 mcg/24 h
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cludes after hypoglycemic symptoms develop 
or 5 hours elapse, whichever occurs first.1

The pathophysiology of IPP is poorly 
understood. Proposed mechanisms include 
increased insulin sensitivity, increased ad-
renergic sensitivity, impaired glucagon 
regulation, emotional distress, insulin re-
sistance, and increased glucagon-like pep-
tide-1 production.10-13 Research suggests 
this may occur as pancreatic β cells fail in 
early type 2 diabetes mellitus, with dimin-
ished first-phase insulin release leading to 
an initial exuberant rise in blood glucose, 
an overshooting of the second phase of in-
sulin secretion, and the feeling of the post-
prandial blood glucose falling, even though 
the final glucose level achieved is not truly 
low.13 There are contradictory studies in 
the literature demonstrating no association 
between insulin resistance and hypogly-
cemic symptoms.14 In 2022, Kosuda and 
colleagues looked at homeostatic model as-
sessment for insulin resistance in patients 
with postprandial syndrome. They found 
that the patients were slightly insulin resis-
tant but had normal or exaggerated insulin 
secretory capacity compared to an oral glu-
cose load, whereas glucagon levels were ro-
bustly suppressed by a glucose load. The 

observed hormonal responses may result 
in the glycemic patterns and symptoms ob-
served; further study is warranted to eluci-
date the mechanism.15

Dietary modification is the corner-
stone treatment for postprandial syn-
drome, including reduced carbohydrate 
intake, increased protein and fiber in-
take, and more frequent and smaller 
meals. There is also evidence that a Med-
iterranean diet may be beneficial for 
managing hypoglycemic symptoms.16 
Furthermore, α-glucosidase inhibitors, 
whose mechanism of action delays the 
digestion of carbohydrates, have demon-
strated promise. This medication class 
has demonstrated significance in raising 
postprandial glucose levels and alleviat-
ing hypoglycemic symptoms in patients 
with true postprandial hypoglycemia.17

CONCLUSIONS
IPP is a benign diagnosis encompassing 
hypoglycemic symptoms without bio-
chemical hypoglycemia. It is not a true hy-
poglycemic disorder. IPP is challenging 
to diagnose, given that it is an interpreta-
tion of exclusion, supported by symptom 
improvement with dietary changes (ie, re-
duced carbohydrate intake, increased pro-
tein and fiber intake, and more frequent 
and smaller meals). Supervised mixed 
meal testing or CGM can be used to assist 
with diagnosis. Even though CGM is un-
dergoing further study in this patient pop-
ulation, it corroborated the diagnosis in 
the patient described in this case.

For hypoglycemic symptoms, physicians 
should first assess for evidence of Whipple 
triad to evaluate for true biochemical hypo-
glycemia. For true hypoglycemia (< 55 mg/
dL), physicians may conduct an examination 
in conjunction with an endocrinologist. For 
normoglycemia (≥ 55 mg/dL), physicians 
should first exclude alternative etiologies  
(including cardiac and neurologic), and sub-
sequently consider IPP.
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FIGURE 2. Continuous Glucose Monitor Readings 
A, After meals glucose level was > 70 mg/dL, not hypoglycemia (< 55 mg/dL). 
B, Glucose level dropped to 55 mg/dL but confirmatory fingerstick blood glucose 
level was 79 mg/dL. C, In 3 glucose alerts nadir level was 64 mg/dL.
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Disclaimer
The opinions expressed herein are those of the authors 
and do not necessarily reflect those of Federal Practitioner, 
Frontline Medical Communications Inc., the US Govern-
ment, or any of its agencies. 

Ethics and consent
The patient described in this case report gave verbal and 
written informed consent.
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Appendix. Diagnostic Test Results 
Test Result

Gallium-68 dototate 
PET/CT

No significant uptake outside of normal physiological tracer uptake, including focal uptake in the head and tail of 
the pancreas, pituitary, and adrenal glands

Brain MRI No acute intracranial abnormality

Echocardiogram Overall left ventricular ejection fraction estimated at 60%. Mildly increased left ventricular internal cavity size. 
Global left ventricular systolic function and left ventricular diastolic filling normal. Calculated ejection fraction is 
60%. Pacer wire visualized in right ventricle and right atrium

Electromyogram No electrodiagnostic evidence of irritable myopathy, right cervical radiculopathy, right lumbar radiculopathy, or 
polyneuropathy

Exercise tolerance  
test

Adequate stress test and good exercise (functional) capacity. Accelerated HR response to exercise;  
10.1 change of HR/change of METs (reference range 6.5 to 9.5). Normal blood pressure response to exercise

Holter monitoring 
report

Predominant underlying rhythm was sinus rhythm, average HR of 75 bpm. Atrial and ventricular pacing present. 
Rare PACs and PVCs. Multitudes of patient-triggered events; majority correlated with sinus rhythm/sinus  
tachycardia, occasionally with PVC or PAC

Invasive  
cardiopulmonary  
exercise testing

Mildly reduced aerobic capacity with moderate functional impairment for patient demographics with early  
anaerobic threshold; test was stopped due to leg fatigue. The overall pattern is consistent with a cardiac  
limitation to exercise, evidenced by high chronotropic index, low oxygen pulse, early AT. The early and slightly 
excessive lactate response (13.4 mM) with normal ammonia and CK are insufficient to suspect abnormal muscle 
metabolism. There is a decrease in VO2/WR slope around 100W, which can be caused by ischemia, valvular  
abnormalities, or arrhythmia. The lack of significant increase in RAP and PCWP can be seen in preload failure, but 
this is less likely given the 84% predicted cardiac output. Evidence of increased internal cost of work which can 
be related to obesity. No pulmonary mechanical, pulmonary vascular, or peripheral limitation to exercise

Pacemaker  
interrogation

Satisfactory pacemaker function; appropriate ventricular and atrial sensing documented. End-of-battery life  
indicators are not present. Patient minimally paces > 4% in atrium. No episodes recorded

Pulmonary  
function tests

Flow volume loops appear normal. Normal FVC, reduced FEV1; normal FEV1/FVC. Postbronchodilator FEF25%-75% 
normal. No significant bronchodilator response. TLC and RV normal. Diffusing capacity of the lung for carbon 
monoxide normal. No overt obstructive or restrictive ventilatory defect. Reduced FEF25%-75% suggestive of small 
airways dysfunction. No diffusion limitation

Stress  
chocardiogram

Average cardiovascular condition for age and gender with no ECG changes or symptoms diagnostic for  
ischemia at an adequate cardiac workload. Negative stress echocardiogram for ischemia

Tilt table test Normal tilt table results; no autonomic impairment

Venogram CT chest No evidence of SVC syndrome

Abbreviations: AT, atrial tachycardia; CT, computed tomography; ECG, electrocardiogram; FEF25%-75%, forced expiratory flow, midexpiratory phase; 
FEV1, forced expiratory volume in the first second of expiration; FVC, forced vital capacity; HR, heart rate; METs, metabolic equivalents; MRI, magnetic 
resonance imaging; PAC, premature atrial contractions; PCWP, pulmonary capillary wedge pressure; PET/CT, positron emitted tomograph/computed 
tomography; PVC, premature ventricular contraction; RAP, right atrial pressure; RV, residual volume; SVC, superior vena cava; TLC, total lung capacity.
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