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ABSTRACT

Postbariatric hypoglycemia (PBH) is a late complication of metabolic and bariatric surgery

that typically manifests over one year after the procedure. The clinical manifestation spans
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from mild hypoglycemia responsive to dietary modifications to severe hypoglycemia with
neuroglycopenic symptoms. Despite its clinical significance and the growing body of
evidence, the management of PBH remains heterogeneous, primarily due to its complex,
multifactorial pathophysiology, the lack of standardized diagnostic criteria and FDA-
approved pharmacological treatments, and discrepancies in diagnostic andtherapeutic
approaches across available clinical guidelines. This consensus aims to establish a

unified, evidence-based, and patient-centered management protocol for PBH.

A panel of sixteen experts, encompassing representatives fromallGulf Cooperation Council
(GCC) countries and Europe, conducted an extensive review of the current literature to
assemble the most recent evidence on PBH management. The panel then collaboratively
developed a set of statements to _standardize the diagnosis and treatment of PBH.

Consensus was reached on all thesstatements using the Delphi method.

Consensus was attained on forty-five statements encompassing the entire PBH
managementcontinuum;including diagnosis, dietarymanagement, patient education, and
pharmacological treatment, with special considerations during pregnancy, long-term

monitoring, and practical aspects of clinical management.

Implementing these consensus statements into clinical practice will contribute to the
standardization of PBH management. Furthermore, the statements highlight significant
gaps in PBH management, including the lack of PBH-specific therapies and the scarcity of

robust trials, which urgently require attention in future research and clinical development.
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STUDY IMPORTANCE QUESTIONS

What is already known?

e The global prevalence of obesity, now recognized as a chronic, relapsing disease, is
on the rise, with countries in the Gulf region witnessing a much steeperincrease.

e Given the significantbenefits of metabolic and bariatric surgery (MBS)in the form of
durable weight loss and improvements in obesity-related comorbidities and
metabolic syndrome, its eligibility criteria have expanded compared to the past.

e However, MBS is associated with late complications like postbariatric hypoglycemia
(PBH).

e Despite its clinical significance, there is significant variability in PBH management.

What does this paper add?

e This paper provides comprehensive and consensus-based guidance on PBH
management that is evidence-based and patient-centric.

How might these results change the direction of research or the focus of clinical
practice?

e The clinical'significance of PBH highlighted in this study may raise awareness about
this'post-bariatric complication among healthcare professionals.

e Theguidance provided in this paperwould provide physiciansin the Gulf region with
standardized, evidence-based strategies and practical insights to optimize PBH

management and improve patient outcomes.
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e The unmet needs highlighted in this study may encourage the development of PBH-
specific therapies and drive research efforts to better understand its
pathophysiology.

1. Background

1.1 Obesity in the GCC: A growing concern

In recent decades, obesity rates have surged, with prevalence doublingfrom 1990to
2022." While obesity rates have increased worldwide, the Middle East and North Africa
(MENA) region, with an estimated population of over 450 million, has experienced an even
sharper rise.?* The pooled obesity prevalence in Middle Eastern countries is estimated at
21.17%, withrates ranging from nearly40% in Syria t0'8.8%in Yemen.® Furthermore, the Gulf
Cooperation Council (GCC) countries;«a subset of MENA, hold the highest obesity rates
globally. Prevalence estimates.in the United Arab Emirates (UAE), Saudi Arabia, Qatar, and

Kuwait range from 32% to:38%, significantly exceeding the global average.®

Apart fromadversely impacting the quality of life (QolL), obesity, a complex, chronic,
relapsing disease characterized by increased fat mass, is associated with various health
conditions, including cardiovascular disease and type 2 diabetes, as well as several other
diseases; like cancer, osteoarthritis, liver and kidney disease, sleep apnea, and
depression.”® According to the International Diabetes Federation (IDF) data, 1 in 6 adults
lives with diabetes in the MENA region, compared to about 1 in 10 adults globally.® These

grim statistics underscore the impact of obesity in the MENA region and the consequent
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surge in the number of bariatric surgeries performed to manage obesity and its associated

complications over the last two or three decades. "

1.2 Metabolic and bariatric surgery in the treatment of obesity: Current trends and

challenges

Metabolic and bariatric surgery (MBS) has emerged as an effective obesity treatment.
It facilitates weight loss and improves QoL as well as numerous obesity-linked
complications. The most commonly performed bariatric. surgery procedures are sleeve
gastrectomy (SG) and Roux-en-Y gastric bypass (RYGB).'? According to estimates from the
American Society forMetabolicand Bariatric Surgery (ASMBS), bariatric surgeries performed
in the US rose from 158,000in 2011 to 279,967.in 2022, a 77% increasein just 11 years. In
2022, nearly80% of these procedures were SGand RYGB.* Other types of MBSinclude one-
anastomosis gastric bypass (OAGB), biliopancreatic diversion with duodenal switch (BPD-

DS), and single anastomosis.duodenal-ileal bypass with sleeve gastrectomy (SADI-S).™

The 1991 NIH Consensus Statement recommended bariatric surgery for patients with
a BMI =240 kg/m2without obesity-related complications or a BMI=35 kg/m?2 with one or more
obesity-related complications, provided the procedure did not pose excessive risk.®
Healthcare practitioners have applied these criteria until recently to select surgery
candidates. However, emerging long-term data on obesity and the effectiveness of bariatric
surgery have prompted a reevaluation of this recommendation. Thus, the 2022 joint
guidelines published by the ASMBS and International Federation for the Surgery of Obesity

and Metabolic Disorders (IFSO) have extended the eligibility criteria for bariatric surgery,
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recommending it forindividuals witha BMI=35 kg/m?(class Iland higher), irrespective of the
presence or severity of anycomplications, and for T2D patients witha BMI=30 kg/m?(class|
and higher). It may also be considered inthose with a BMI between 30 and 34.9 kg/m?(class
| obesity) who do not show favorable weight loss with nonsurgical interventions.'®

While an effective weight-loss and metabolic intervention, MBS can'lead to multiple
short- and long-term postoperative complications and nutritionals deficiencies.”'®
Additionally, physicians must remain vigilant for complications. such as postbariatric
hypoglycemia (PBH) that can develop years after the surgery. PBH typically presents more
than ayear after surgery. Itis characterized by postprandialhyperinsulinemic hypoglycemia
with autonomic or neuroglycopenic symptoms:'*2' PBH presents in a spectrum of severity,
ranging from mild hypoglycemic episodes alleviated by dietary modifications to severe
hypoglycemia with accompanying neuroglycopenic symptoms.'®2%22 |t has also been
historically referred to in the/literature as the 'late' dumping syndrome to distinguishit from
the 'early' dumping syndrome that develops within an hour of ingesting food and triggers
gastrointestinal and vasomotor symptoms without hypoglycemia (see Fig. 1).2*>-% However,
there is debate over whether itis appropriate to referto PBH as late dumping syndrome, given
that its pathophysiology extends beyond the typical dumping mechanisms involving rapid
food transit from the stomach to the smallintestine. Thus, according to some researchers,
referring to PBH as late dumping syndromemightbe a misnomer.2¢ Onthe other hand, some
experts argue that the proposed pathophysiology of PBH, although distinct, overlaps with

the dumping mechanism that subsequently triggers excessive insulin and incretin release,
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contributing to hypoglycemia. Hence, the terminology late dumping syndrome may be

appropriate in this context.?”

Fig. 1: Early dumping versus postbariatric hypoglycemia

1.3 Pathophysiology of postbariatric hypoglycemia: Multifactorial, heterogeneous, and

still unclear

Several hormonal-mechanical hypotheses have been.put forth to explain the
pathophysiology of PBH (see Fig. 2).%%2° Some commonly proposed mechanisms revolve
around 1) accelerated food transit, 2) altered hormonal activity and counterregulatory
responses, and 3) intestinaladaptationthat develops overtime inresponse to postoperative

changes in gastrointestinal physiology.

Fig. 2: Multifactorial pathophysiology of PBH

Postoperative anatomical changes accelerate food transit into the small intestine,
upregulating glucose transporters and causing postprandial hyperglycemia. This glucose
peak is followed by an exaggerated glucagon-like peptide (GLP-1)- stimulated, glucose-
dependent insulin release and, consequently, hypoglycemia. Studies also show an
inadequate suppression of basalinsulin secretion by B-cells in response to hypoglycemia,
which can contribute to PBH.2328:30.31 Thus, a disruption in insulin regulation in response to
both hyperglycemia and hypoglycemia may be one of the several pathways that play a role

in PBH pathophysiology.

10
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Counterregulatory hormones, such as glucagon, maintain glucose homeostasis
when glucose levels fall below a certain threshold. However, these thresholds are lowered
in those with recurrent hypoglycemia.®? In this context, it should be noted that while the
counterregulatory glucagon response to postprandialhypoglycemiais blunted indindividuals
following MBS compared to nonsurgical controls, no difference is seen. between
postbariatric patients with and without PBH, irrespective of the type of surgery.3® The
evaluation of gut and pancreatic hormone dynamics by Lobato et al. highlights the complex
interplay underlying PBH. The study showed that postprandial hyperinsulinemia was an
essential component of PBH. Also, an early glucagon excursion (15 min after the meal) was
protective against hypoglycemia, possibly explaining the individual variability in glycemic
outcomes. Impairment of this early response may also contribute to PBH.3* The
pathophysiological mechanism of PBH driven by these hormonal interactions is complex

and is gradually being elucidated.

The manifestation of PBH symptoms >1 year after bariatric surgery suggests that the
underlying mechanisms must involve changes in gastrointestinal structure, function, and
hormonalregulation that occur gradually over time.* Therapidtransitof food and altered pH
of contents entering the intestine due to surgical modifications have been thought to
promote 'enteroplasticity, i.e., intestinal adaptation. These adaptations have been
hypothesized to occur viachangesin — 1) GI morphology (cell-structural and morphological
changes), 2) neuronal activity/innervation, 3) enteroendocrine changes (altered gut
hormones, increased enteroendocrine cell numbers, increased sensitivity to stimuli), and 4)

altered intestinal nutrient sensing/signaling (changes in nutrient transporters, processing,

11
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byproducts, and intracellular signaling pathways).%® However, more research is needed to
delineate these adaptations' precise nature and extent and the molecular pathways

involved.

While several hypotheses have been formulated to explain the pathophysiological
processes leading to PBH, the precise mechanism, which likely involves‘a.convergence of

these multiple pathways, remains to be elucidated.

1.4 Emerging evidence on PBH pathophysiology from OMICS studies

Individual genetic differences are also likely to impact the hormonal responses,
regulatory and counterregulatory pathways, and intestinal adaptations. These differences
could help explain why some individuals are more susceptible to complications like PBH
than others.** Emerging metabolomic and proteomic studies are beginning to uncover the

molecular mechanisms underlying PBH pathophysiology (see Fig. 2).37-4°

Ananalysis ofthe plasma metabolomeand proteomeduring fasting and postprandial
(after a mixed meal) periods in three groups—those with post-RYGB PBH, those who were
asymptomatic post-RYGB, and those with obesity or who were overweight (nonsurgical
controls)—has revealed distinct "metabolic signatures" in the three groups and identified
increased fibroblast growth factor (FGF)-19 levels, and decreased fasting and increased
postprandial serotonin levels in the PBH cohort.®”:*® Animal studies suggest that serotonin
administration can elevate insulin and GLP-1 levels, leading to a reduction in plasma
glucose, and implying a role for serotonin in the development of PBH and as a potential

therapeutic target in the future.®” FGF-19, through FXR (a bile acid-activated receptor),

12
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regulates glucose, lipid, and energy metabolism. Elevated levels of FGF-19 can have
implications for postprandial metabolic responses and a potential role in PBH
pathophysiology. Another metabolomics analysis by Aydin et al. found differences in
carnitine and acylcholines, key metabolites involved in energy metabolism, in PBH patients
compared to non-PBH patients. This study also reported increased levels of FGF-19 and
FGF-21 following bariatric surgery; however, their levels were similarbetween PBH and non-

PBH patients.3%®

An exploratory gene expression analysisfound that inflammatory cytokines like IL-13
and IL-6 were upregulated in monocytes of patients.during hypoglycemia events after a
mixed mealtest. Thisfindingis significantin PBH as.glucose-driven IL-1 can induce insulin
secretion. The same study also showed that empagliflozin, a sodium-glucose cotransporter
(SGLT)-2 inhibitor via a reduction<in.postprandial hyperglycemia peak, and anakinra, anIL-1
receptor antagonist, via IL-1 signaling blockade, could reduce hypoglycemia in at-risk

patients after gastricbypass surgery.?®

While these studies are just the foundation for a new era in understanding PBH, they
do not yet clarifys'whether the observed molecular changes are causative or secondary to
hypoglycemia and the exaggerated postprandial response in PBH.% We hope that more
omics studies in the future will provide comprehensive insightsinto the complex molecular
mechanisms underlying individual variations in response to bariatric surgery, including the

development of PBH.#

13
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1.5 Prevalence andrisk factors of PBH

Variable estimations of PBH prevalence have been reported in the literature primarily
because of the different criteria used to diagnose it. Reported prevalence estimates range
from 19% to 75% in studies using continuous glucose monitoring (CGM) and'provocation
tests and from 0.1%to 0.9% in registry-based studies.?® Moreover, a mixed meal tolerance
test (MMTT)-based observational cohort study by Lazar et al. has'reported hypoglycemia
(glucose level =54 mg/dL) prevalence as high as 88%, 82%, and 67% following RYGB, OAGB,
and SG, respectively, with all surgeries performed more than one year before evaluation.
Severe hypoglycemia (glucose level <40 mg/dL) was-observed in 38%, 45%, and 7% of these
groups, respectively. Despite these high rates of hypoglycemia identified by MMTT, only 24%
of the post-surgery study participants experienced symptoms.*?This finding suggests the
possibility of either altered glycemic 'norms post-surgery or the development of
hypoglycemia unawareness in some individuals. In another cross-sectional study of
randomly selected individuals'who had undergone RYGB 4 years earlier, the prevalence of
asymptomatic hypoglycemia (glucose level <3.3 mmol/L or 60 mg/dL) after an MMTT was

48%.4°

In_.a systematic review and meta-analysis by Lupoli et al., the weighted mean
prevalence of PBH was 54.3%, with no significant difference between RYGB and SG. The
prevalence of nocturnal hypoglycemia was 16.4%. Notably, studies evaluating PBH within
the first year after surgery were excluded from this analysis.** Compared to previously
reported prevalence rates of 0.1 to 34%, the recent findings suggest that PBH may be more

prevalent than initially thought. Of particular concern are the high rates of hypoglycemia

14
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unawareness and nocturnal hypoglycemia, which may lead to underreporting and delayed
diagnosis of PBH.*?>*% Data on PBH prevalence during pregnancy are limited. A retrospective
observationalstudy on 23 pregnant women who had undergone laparoscopic SG reported a
PBH prevalence of 12.5% in those who became pregnant within 18 months of surgery.and
6.7% in those who became pregnant after 18 months.*¢4” A systematic review and meta-
analysis by Stentebjerg, et al. found the PBH prevalence to be 57.6% in‘pregnhant women

after RYGB, as assessed by oral glucose tolerance test (OGTT).and CGM.#®

Several patient-related factors that can potentially increase the risk of PBH in
nonpregnantindividuals that have been reported inthe literature are listed in Table 1.4°%*The
specific risk factors associated with pregnancy are.not yet known. Addressing this gap and
identifying pregnancy-related risk factors could contribute to preventing PBH in pregnant
women. Therisk of developing PBH:may alsovary depending onthe type of surgery andtime
since the procedure. Some studies suggest that the risk of PBH is greater with RYGB than
with SG. In contrast, others report comparable prevalence rates between the two
procedures butnote‘higher glycemic variability with RYGB. 44525 A more extended duration
since thersurgery.can also increase the risk of PBH, highlighting the need for extended

postoperative follow-up.44:52

Table 1: Risk factors for PBH reported in the literature

15
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1.6 The need forevidence-based regional consensus on the diagnosis and management

of PBH

Ourunderstanding of PBH, first described abouttwo decades ago, as a postbariatric
surgery complication is gradually improving. With an increase in the number of MBS,
especially with expanding eligibility criteria, the incidence of PBH is_also likely to rise.
Currently, there is significant heterogeneity in the definition, diaghosis, and treatment of
PBH, leading to variability in clinical practice. The European Society forEndocrinology (ESE)
recently published guidelines to standardizethe diagnosis andmanagementof PBH. 2 While
these guidelines provide a comprehensive frameworkfor PBH management, a GCC-specific
perspective is essential to address the unique regional factors like extensive cultural
diversity, dietary and lifestyle habits, access to specialist healthcare, diagnostic tools and
treatments, and patient demographics. We believe specialists practicing in the GCC region
can utilize their collective experience with local patient populations, healthcare systems,
and cultural factors.toprovide tailored guidance on PBH management in the region. To
achieve these objectives, a taskforce comprising 16 obesity experts soughtto 1) share their
individualeexperiences and real-world insights on PBH management, 2) identify challenges
specific to. PBH diagnosis and treatment in the GCC region, and 3) develop consensus-
based statements to address those challenges and guide PBH management in the GCC

region.

2. Methods

Sixteen experts from seven countries were selected to form the task force panel to

ensure the representation of diverse perspectives. The panelists represented all the GCC

16
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countries (UAE, KSA, Qatar, Bahrain, Kuwait, Oman) and an international obesity scientist.
All panelists were carefully selected to represent the region's diverse expertise andincluded
endocrinologists, obesity medicine physicians, bariatric surgeons, and a clinical nutritionist.
Each panelist conducted a comprehensive literature search to identify relevant articles.and
ongoing trials related to PBH using PubMed, Google Scholar, and ClinicalTrials.gov (the
National Institutes of Health clinical trial registry). The task force held discussions through
virtual and in-person meetings to review the gathered evidence;collaboratively draft a set of
statements on various aspects of PBH managementand challenges, and organizethem into
relevant sections. The certainty of evidence for each statement was assessed using the
GRADE methodology (Supplementary Table 1).%5%8 The statements, presented with their
assigned certainty of evidence rating, were then evaluated through a Delphi survey using a
5-point Likert scale (1=stronglydisagree, 2=disagree, 3=neitheragree nor disagree, 4=agree,
and 5=strongly agree). Consensus was predefined as >80% of the panelists voting 4 and 5

on the Likert scale.

After the firstround of voting, conducted on November 8, 2024, the task force met
virtually on"November 15, 2024, to discuss the voting results, further vet the statements,
address the areas of disagreement, and refine them for the second round of voting. The
statements were shared with the panelistson December 1, 2024, fora second voting round.
The two rounds of voting were conducted using Google Forms. Voting results were collated
and analyzed to ensure a consensus on all statements. Subsequently, the first draft of this
manuscript was prepared to provide a rationale for the consensus statements and a clear,

evidence-based, and clinical-experience-based framework formanaging PBH. The panelists
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reviewed, discussed, and provided feedback via emailtoimprove the draft. Acollective input
was actively sought from all panelists to reflect a unified GCC perspective toward PBH
management. The draft underwent several iterations to ensure accuracy, clarity, and

alignment with clinical evidence until all panelists approved it.

3. Results

All 16 taskforce members participated in two rounds of voting.on the expert statements
through a Delphi survey. Voting was conducted anonymously, allowing panelists to express
their opinions withoutinfluence. After the second round of voting, consensus was achieved
on all 45 statements (see Tables 2-4, 6-8, and 10). Herein, we describe the rationale behind
the expert statements organized into different sections, starting with 'Screening for PBH' and
ending with 'Practical considerationsfor PBH management' to provide a logical flow to the

PBH management pathway.

3.1 Screening for PBH

Table 2: Screening for PBH

A thorough medical history is vital for accurate diagnosis. Documenting the nature,
timing, and frequency of hypoglycemia symptoms — the presence of neuroglycopenia,
whetherthe symptoms occur during fasting or after meals, and how often they occur — can
help identify specific trends in hypoglycemic episodes.%® Encouraging those undergoing
bariatric surgery to maintain a food and symptom diary can help identify dietary triggers
contributing to symptoms.2® These are easy-to-implement practices for physicians and

patients that can help in symptom tracking and contribute to the first step in accurately
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diagnosing PBH. Moreover, it is necessary to confirm that patients fulfill Whipple's triad
criteria (hypoglycemia symptoms, plasma glucose levels <54 mg/dL, and symptom relief

after glucose administration) to ensure that their symptoms are caused by hypoglycemia.

Due to numerous confoundingfactors such as rapid weight loss and evolving metabolic
changesin theimmediate postoperative period, mostretrospective and prospective studies
have evaluated PBH incidence once patients are metabolically stable =1 year after
MBS.44.54.81-65 Based on our experience also, PBH typically presents more than 1 year after
MBS. Thus, patients presenting with postprandial hypoglycemia symptoms more than one
year after an MBS, with hypoglycemia confirmed-by Whipple's triad criteria, should be
evaluated further to confirm the diagnosis. By recognizing the clinical signs of PBH early,
physicians can initiate the necessary steps to.confirm or rule out the diagnosis and provide
timely intervention. Additionally,in-patients presenting with hypoglycemia symptoms within
one year of MBS, ruling out other/possible causes of hypoglycemia (e.g., insulinoma,
nutritionalor hormonaldeficiencies, medications, extra-islet tumors, nesidioblastosis, etc.)
is essentialto avoid misdiagnosis ormissed diagnoses. 235667 [mproving physician awareness

of PBH is.necessaryto enable them to recognize the clinical symptoms and signs.

3.2 Diagnostic confirmation of PBH

Table 3: Diagnostic confirmation of PBH

In suspected cases of PBH, diagnosis should be confirmed through a combination of
clinical presentation and laboratory findings. Typical PBH presentation includes

postprandial hypoglycemia that occurs 1 to 4 hours after meals, along with symptoms
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associated with sympathetic nervous system activation and neuroglycopenia (see Fig
1).234559 Based on this classical PBH presentation, diagnosis can be confirmed if patients
meet these 4 criteria — 1) symptomatic postprandial hypoglycemia that fulfills Whipple's
triad, 2) a historyof MBS performed more than one year before symptom onset,3).absence
of fasting hypoglycemia to rule out other causes, and 4) no recent use of hypoglycemia-

inducing drugs.

While it may be relatively straightforwardtoidentifytypicalPBH.cases, physicians should
also be vigilant in recognizing and addressing unusual presentations. They should
immediately refer patients not meeting the primary-diagnostic criteria to specialist centers
with expertise in managing PBH. Physicians should be aware that although PBH typically
manifests more than one year after MBS, it.can present earlier in some cases. %5 Also,
although PBH usuallyoccurs postprandially, cases of hypoglycemia during fasting have been
reported.”®”" Interestingly, an analysis by Lupoli et al. found that postprandial, symptomatic
hypoglycemia is more common after RYGB, whereas hypoglycemic episodes tend to be
asymptomatic.and nocturnal after SG.%472 Further research on this aspect would help to
stratify patients based ontheir PBH risk andfacilitate diagnosis and personalized treatment.
Referral of complex and atypical cases, where PBH symptoms may overlap with other
disorders, to specialist centers can prevent delays in diagnosis and reduce the risk of

misdiagnoses.

PBH diagnosis relies on accurately measuring blood glucose levels during
hypoglycemic episodes. Nonetheless, while choosing a diagnostic approach, it is also

crucial to balance the accuracy of standardized laboratory venous blood glucose
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measurement with the practicality and acceptable reliability of capillary blood glucose
(CBG) measurement done by a qualified healthcare provider.”>’* Recommendations
published previously by the ASMBS in 2017 and the Obesity Group of the Spanish Society of
Endocrinology and Nutrition (GOSEEN) in 2021 have emphasized using venous blood
glucose measurements to assess glycemic levels accurately.**’®> However, .the guidelines
published by the Society for Endocrinology in 2024 recommend a“more pragmatic
approach.?® CBG measurements may be less precise, but they are accepted in clinical
practice due to their ease of use and accessibility when venous blood glucose assessment
is not easily accessible. We agree with this practical approach, which does not significantly
compromise diagnosticaccuracy and is better suited for the GCC region. We also note that
the accuracy of glucometers isinfluenced by.wvariable usertechniques (e.g., size of the blood
drop, testing site), environmentalconditions (e.g., heat, moisture), and the presence of other
substances in the blood (e:g., uric ‘acid, triglycerides, medications).’® Apart from these
factors, multiple measurements confirming glucose levels <54 mg/dL [3 mmol/L], using a
validated (i.e., meeting ISO 15197:2013, FDA, or other equivalent regulatory agency

standards) CBG'device, must be considered before confirming a PBH diagnosis.”’

The development of CGM using implantable sensors has allowed real-time
continuous or intermittent (flash glucose monitoring), depending on the device, tracking of
glycemic excursions throughout the day, including postprandial and nocturnal periods. A
multicenter prospective study evaluating the CGM profiles of healthy non-diabetic
participants (ages 7 to 80) found that hypoglycemic episodes (glucose levels <54 mg/dL [3.0

mmol/L]) were uncommon in this cohort. Moreover, glucose levels <70 mg/dL were
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encountered infrequently during the nighttime.”® These daily glycemic trends monitored
using CGM technology have established a normal baseline reference consistent with what
would be expected in a healthy population. However, the accuracy of CGM systems.in the
hypoglycemic range has been questioned in a systematic review and meta-analysis by
Lindner et al., suggesting that they may not be a reliable substitute for more established
diagnostic methods like CBG.”° Thus, the use of CGM in the diagnosis of PBH remains
debatable, which is whythe recent Society for Endocrinology guidelines.do not recommend

itfordiagnosing PBH but suggest it may only be used to improve PBH management.

While we agree that CGM should not exclusively.be used to diagnose PBH, we support
its use as an adjunct to CBG measurements in select cases for the following reasons — 1)
CGM allows us to monitor the duration of hypoglycemic episodes over an extended period,
providing a comprehensive overview of glycemic trends. This capability offers a better
snapshot of glucose fluctuations related to daily activities, including meals, exercise, and
sleep, compared to_point-of-care methods like CBG.7¢88" and 2) nocturnal PBH may be
more prevalent-thansinitially thought, underscoring the need to ensure it is not overlooked
during diagnosis.**”2Thus, itis reasonable to consider CGM as a tool to identify potential
postbariatric-nocturnal hypoglycemic episodes. It may also be used in select symptomatic
patients for whom multiple CBG measurements by a qualified healthcare provider may not
be feasible. However, final confirmation of PBH diagnosis should rely on CBG confirmation

at the time of hypoglycemia.

OGTT and MMTT are provocation tests that use different stimuli to assess glucose

metabolism. OGTT evaluates blood glucose levels at baseline and then at different time
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points after an administration of 75 g of glucose.?? It is routinely used in the diagnosis of
diabetes. However, it is not recommended for diagnosing PBH because it — 1) involves
consuming a glucose solution, which does not replicate typical meal components, to
evaluate response, 2) is associated with a high incidence of side effects in postbariatric
individuals, and 3) shows a poorassociation between reported hypoglycemiasymptoms and

low blood glucose levels detected during the test.6:23:31.75,83.84

As opposed to a single-component-based OGTT, MMTT usesra'liquid or solid meal
comprising fats, carbohydrates, and proteins. Significant variability exists in the published
literature regarding the utility of MMTT in PBH diagnosis. In contrast with the previous
recommendations by the ASMBS and GOSEEN;.the latest Society for Endocrinology
guidelines do not recommend MMTI. %275 Given the heterogeneity in test protocols,
including meal composition and-patient factors (e.g., time from surgery) that can influence
the diagnosticoutcomes, we agree with the Society for Endocrinology recommendation. 238
Although it has been suggested that MMTT provides a more physiologically similar stimulus
compared to the OGTT, it still differs from the real-world dietary patterns and conditions that
typically trigger hypoglycemia in postbariatricindividuals. Thus, wedo notrecommend using
MMTTin PBHdiagnosis. Despite its limitations, we acknowledge that MMTT continues to be
usedinsomecases. In these cases, a negative MMTT should notbe usedto rule outPBH and

should prompt additional investigations.

Cortisol and other counterregulatory hormonal responses to hypoglycemia are
diminished in postbariatric individuals.®-=2° Furthermore, symptoms of PBH overlap with

those of adrenal insufficiency, complicating the diagnosis. Although rare, cases of
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postbariatric hypocortisolism (adrenalinsufficiency) after biliopancreatic diversion, RYGB,
and SG have been reported in the literature.®®-*2 Thus, if clinically suspected, assessment of
cortisol axis deficiency should be considered. If left undetected, cortisol axis deficiency can
exacerbate hypoglycemia and may have serious consequences.

3.3 Management of PBH

Table 4: Dietary, pharmacological and surgical management of PBH

Timelydiagnosis and effective managementof PBHrequire a proactive approach tailored
to address patients' specific needs. Physicians should regularly follow up with PBH patients,
monitor their progress, and modify treatments promptly when necessary. This proactive
approach in PBH managementis crucial in preventing future complications and improving
outcomes (See Fig. 3andTable 4). A consolidated visualmanagementalgorithm s provided

in Supplementary Fig. 1.8

Fig. 3: PBH treatment algorithm

Medical nutrition therapy

Medical nutrition therapy is an integral part of interventions targeting metabolic
disorders. Thus, we agree with all the previous consensus statements recommending
dietary modification as the first step in treating PBH.2%4%7% |t is a non-invasive intervention
that may be more sustainablein the long term in compliant patients. Dietary modification
should primarily focus on reducing the postprandial glucose spike that triggers the
pathological cascade leading to hypoglycemia.® The dietary modifications recommended

by the expert panel are detailed in Table 5.232895.9% The proposed nutritionalplanis based on
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evidence from small, uncontrolled, real-world, and retrospective studies, and our clinical
experience. Optimalprotein, fat, and carbohydrate intake in each mealis crucial to balance
meeting nutritional and energy needs and preventing hypoglycemia. Studies have shown
that restricting carbohydrates to <30 g/meal can reduce hypoglycemia symptoms.2397%
Although robust studies comparing the effect of low versus high glycemic index (Gl) meals
in the context of PBH are lacking, low Gl carbohydrates are recommended as they do not
cause rapid glucose spikes, and are therefore less likely to trigger hypoglycemia in PBH
patients.2® Protein intake should be tailored based on activity.level; ranging from 1.5 g/kg of
ideal body weight for those with low physical activity to 2.1 g/kg of ideal body weight for
physically active adults.?®* Including moderateamounts (15 g/mealand 5 g/snack) of heart-
healthy fats is recommended, as fats do notindependently trigger insulin secretion and can
provide sustained energy.?% Additionally, consuming small, frequent meals and avoiding
liguids during mealsis recommended to prevent rapid gastricemptying in PBH patients. This
recommendation has been reinforced by evidence from a prospective study by Stano etal.,
which evaluated.the effect of meal texture and size on gastric pouch emptying and GLP-1,
insulin, and glucose. levels before and after RYGB. After RYGB, hypoglycemia was observed
more frequently with large meals and liquid meals compared to small and/or solid meals.*®
Although'the effect of caffeine on PBH has not been studied, it can lead to increased blood
glucose levels in sensitive individuals.?3* Thus, evaluatingits effect on a case-by-case basis
may be advisable, with recommendations tailored accordingly. As alcohol reduces hepatic
gluconeogenesis, PBH patients should be recommended to avoid alcoholto prevent the risk

of hypoglycemia.?*%
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Table 5: Dietary modification for PBH

While the recommendations provided here are broadly applicable to all PBH patients,
they must be tailored to meet individualnutritionalneeds and address specific deficiencies.
Patient factors, such as weight and level of physical activity; clinical factors including
vitamin and mineral deficiencies or eating disorders (e.g., binge eating, -bulimia, etc.); and
cultural factors such as traditional dietary practices should be considered when tailoring
diet plans for PBH patients. Collaborating with a registered dietician experienced in

managing PBH can help achieve this.

Providing patients with a diet plan, no matter how detailed, will not be effective if they do
not comply with it. Instructing patients. to modify their eating habits without a clear
understanding of why itis necessary can.lead to poor adherence. Studies in the Gulf region
highlight a significant impact.of cultural dietary habits on the local population. A large
number of individuals diagnosed with diabetes in this region continueto overlookfood labels
and struggle to differentiate between low-and high-glycemic index (Gl) foods, implying a gap
in diet-related‘education.'® These challenges are also likely to be relevant for patients with

PBH.

Importance of patient education in dietary management of PBH

A reluctance to modify diet and behavior towards food habits could be a significant
barrier to improving outcomes through dietary interventions in PBH patients. Several studies
show the significantpositiveimpactof nutrition education programs on outcomes in several

chronic conditions, including metabolic syndrome.™'%7 Svetkey et al. showed that
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maintaining positive outcomes, such as weight loss achieved through a focused behavioral
weight-loss intervention, can be difficult. However, personal counseling and support with a
frequent reinforcement strategy helped participantsinthis study better maintain weightloss

compared to a self-directed control group.™®

We recommend a structured program involving informative sessions:that emphasize
adherence to the prescribed diet plan. These sessions should also highlight the clinical
implications of not complying with the diet plan. The training sessions can be conducted
over 1 to 2 weeks after PBH diagnosis, followed by. frequent reinforcement sessions,
especially during the first 3 to 6 months, to sustain.motivation and ensure adherence to
dietary recommendations. Additionally, patients may be provided with an informational
brochure (education leaflet, also translated into local Arabic/Urdu languages) (seeFig. 4) on
managing PBH, including symptoms of hypoglycemia to watch for, blood glucose
assessment, dietary suggestionstoprevent hypoglycemia, and acute treatment strategies

during a hypoglycemic episode.

Fig 4: Patient education leafleton PBH

Dietary modification alone is often insufficient for managing moderate to severe cases
of PBH.™ Typical clinical practice suggests that a 3-month (12-week) trial would be optimal
to assess patients' adherence and response to dietarychanges. If symptoms persistafter 12
weeks of consistent adherence to the recommended diet plan, pharmacotherapyshould be

considered to ensure early intervention. Moreover, the 12-week time frameis justa practical
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guideline, and an earlier pharmacologicalintervention may be warranted in PBH patients

presenting with severe, intractable symptoms.

Special considerations during Ramadan

In the absence of studies defining optimal pre-fast and post-fast meal composition
during prolonged fasting, such as during Ramadan, management of PBH should be guided
by generaldietaryprinciples for post-MBSindividuals as wellas specific nutritionalguidance
for PBH (See Table 5). Consuming a low-Gl, high-fiber, high-protein diet before the fasting
period can allow slow, sustained glucose release and ensure optimal energy levels
throughout the day. Similarly, when breakingthe fast, PBH patients should be counseled to
avoid overeating and consuming food rapidly, to.ensure food is chewed properly, and divide

the Iftar mealinto two to three smaller portions consumed over several hours. 9110111

Pharmacological treatment of PBH

There is currently:nho approved pharmacological therapy for PBH. However, some
medications have been evaluated in small clinical trials and case studies or have limited
real-world_evidence supporting their use in PBH management. Fig. 3 shows a treatment

algorithm for these medications.?%1271°

Acarbose

Acarbose is a competitive and reversible inhibitor of the intestinal a-glucosidase, which
breaks down carbohydrates into monosaccharides. In a randomized crossover study on 11

PBH patients by Ohrstrom et al., 50 mg acarbose administered 4to 6 times a day for 1 week
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reduced the postprandial hyperglycemic peak and improved hypoglycemia.’'® Analysis of
retrospective data on 120 patients with a median follow-up of 27 months showed a 100%
reduction of hypoglycemiain 21% of patients and 50 to 100% resolution in 35% of patients.
Based on this and other previously published evidence, acarbose can be considered afirst-
line pharmacological treatment for PBH in patients for whom dietary modifications alone
prove insufficient (see Fig. 3).231411¢119However, gastrointestinal side effects of acarbose
can lead to treatment discontinuation.’ Hence, informing patients aboutthe potential side
effects of acarbose before initiating treatment may help set realistic expectations and

improve adherence.

Somatostatin analogs

Somatostatin analogs (SSAs) are synthetic versions of somatostatin (SST), a cyclic
polypeptide that inhibits severalendocrine and exocrine hormones, including thoseinvolved
in glucose homeostasis, likeinsulinand glucagon.'?° Although the FDA has not yet approved
SSAs fortreating PBH, data from studies on thefirst-generation SSA, octreotide, and second-
generation SSA, pasireotide, suggesttheir potentialefficacy in managing PBH. 23:28.120.121 Both
octreotide and - pasireotide are available in subcutaneous [SC] and long-acting

intramuscular [IM] formulations.

In an open-label study, 29 patients with postoperative dumping who were non-
responsive to dietary interventions were treated with SC octreotide for 3 days, followed by
monthly IM octreotide long-acting repeatable (LAR) formulation for 3 months. Both

formulations significantly improved late dumping symptoms and QolL. However, the overall
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severity score for late dumping symptoms was significantly lower in patients treated with SC
octreotide than those treated with octreotide LAR. Also, in patients with an intact
gallbladder, the increased risk of gallstones associated with octreotide LAR offsets the
convenience of its once-monthly dosing.'? Long-term follow-up study of patients treated
with SC or LAR octreotide showed that nearly half of the patients discontinued treatment
due to either loss of efficacy or side effects. The findings also suggested that despite the
convenience of once-monthly administered IM formulationy;the daily-administered SC

formulation may offer a more favorable risk-benefit profile.'2

Pasireotide, another SSA, exhibits greater inhibition.of insulin secretion and incretin
effect and a slight reduction in glucagon levels.'** These actions likely contribute to
pasireotide's more pronounced hyperglycemic effects.’” A single-arm, open-label,
multicenter study on 38 postbariatric participants with late dumping (PBH) evaluated the
efficacy of pasireotide in reducing hypoglycemic episodes. The patients were treated with
SC pasireotide for 3‘months, followed by IM pasireotide for 3 months, with an option to
extend the IM phasetreatment to 6 months. The study findings revealed that SC pasireotide
50 pg to 200 pg could prevent postprandialhypoglycemia by lowering GIP, GLP-1, andinsulin
levels. Moreover, patient QoL parameters that hadimproved during the SC phase of the trial
were ‘maintained in the IM phase, and no unexpected safety signals were identified.
Hyperglycemia as an adverse effect was relatively less commonin this cohort than in other
patient populations.’' An evaluation of the acute effects of pasireotide at doses of 75 pg,
150 pg, and 300 pg revealed that all doses reduced insulin, C-peptide, and GLP-1

responses.'? Based on these data, the lowest effective dose of SC or LAR pasireotide, or SC
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octreotide, may be considered in patients who show no responseto acarbose after 12 weeks

(seeFig. 3).

Although a head-to-head comparison of pasireotide LAR and octreotide /LAR in
medically naive acromegaly patients has demonstrated superior efficacy of pasireotide LAR,
similarstudies have not been conducted in the PBH patient population.’?*In the absence of
such studies, the choice of treatment and route of administration should be guided by drug

availability, cost, and physician preference.

Diazoxide

Diazoxide binds to the sulfonylurea receptor-1 subunit of the ATP-sensitive potassium
channel, andinhibits insulin secretion.'?”'Studies on the successful use of diazoxidein PBH
are limited to case reports and case series, and clinical trial evidence on its efficacy is
lacking."4128130 Despite the smallbody of evidence, diazoxide has been used for individuals
with severe, intractable PBH by specialist centers, including those in the GCC region. Some
case reports have'also demonstrated its effective use in postprandial hypoglycemia after
primary gastric surgery.'® However, the use of diazoxide may be limited by adverse effects
such asfluid retention, hypertrichosis, gastrointestinaldisorders, hypotension, edema, and
neutropenia, which warrant careful monitoring.?%'2 Given the availability of only limited
pharmacotherapy options in PBH, diazoxide may be considered third-line in patients with
persistent and severe symptomswho do not respond to acarbose and SSAs. It may also be
considered following acarbosetreatment if symptoms remain persistent, uncontrolled, and

severe, and SSAs are either unavailable or pose cost barriers (see Fig. 3).
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Glucagon-like peptide-1 receptor agonists

GLP-1, an incretin hormone secreted by intestinal L cells, delays gastric emptying,
and stimulates insulin secretion from beta cells in response to food intake. The
insulinotropic effects of GLP-1 depend on blood glucose levels and GLP-1 concentration.
Bariatric surgery causes rapid food transit, leading to an early and significantincrease in
GLP-1 levels. The GLP-1 levels are elevated after bariatric surgery and are higher in PBH
patients compared to those who do not develop hypoglycemia.'®>A systematic review of six
studies published between 2013 and 2021 conducted by Llewellyn et al. showed that there
is limited evidence to suggestthat GLP-1 receptoragonists (GLP-1 RAs) may help reduce the
number of postprandialhypoglycemic episodes and.improve glycemic variability in patients
experiencing hyperinsulinemic hypoglycemia syndrome following bariatric surgery.™s
Although the precise role of GLP-1 RAs'in preventing hypoglycemic episodes remains
unclear, and it would be premature to draw conclusions, a recently published case report
and a smallretrospective medical chart review study also suggesta potential role for GLP-1
RAs in PBH."32133Thus, given the role of GLP-1 RAs in inducing weight loss, they may be
considered"when other pharmacotherapy options are ineffective or unavailable, especially
if further weight lossis desired orin case of suboptimalweight reduction after surgery. 5 The
decision should be based on individualized assessment of potential risks versus benefits.
Physicians should exercise caution and initiate treatment within specialistcenters to ensure

oversight. (see Fig. 3).
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Glucagon

PBH, especially in those with severe, recurrent hypoglycemia, can lead to adverse
outcomes, including impaired cognitive function and even mortality, warranting prompt
treatment and implementation of preventive strategies to reduce future risk. Frequent
hypoglycemia alsoincreases the risk of developing hypoglycemia unawareness. '**Glucagon
is an emergency treatment for severe hypoglycemia in insulin-treated diabetes. The
American Diabetes Association recommends glucagon as a/frescue treatment that can be
administered by HCPs, aswell as family members or other caregivers, forindividuals at high
risk of hypoglycemia.'® However, there are insufficient studies evaluating the role of
glucagon treatment in the acute treatment of hypoglycemia, specifically in PBH patients. An
exploratory observational study by Lobato et al. has attempted to understand the entero-
pancreatic hormone dynamics in'post-RYGB PBH and helped identify the potential role of
glucagonin preventing hypoglycemia. The study's findings show that an earlier postprandial
(15 min after the meal) glucagon excursion prior to the insulin peak may help increase
glucose levels at nadir and prevent hypoglycemia.** A phase 2 placebo-controlled double-
blind study conducted in 2 phases — crossover training phase and real-world phase —
evaluated the'efficacy of a ready-to-use mini-doseliquid glucagon (XP-5387) in normalizing
glycemic levels in PBH patients experiencing acute hypoglycemic events. Euglycemia was
restored from baseline SMBG <70 mg/dLwithoutglucose tablets in 78.6% of XP-5387 dosing
events versus 64.5% of placebo dosing events.® Based on the findings of these new studies

and recommendations by the Society for Endocrinology 2024, and given the long-term and
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short-term consequences of acute hypoglycemic episodes, glucagon maybe considered for

certain PBH patients at risk of severe and frequent hypoglycemia.?*7®

Calcium channel blockers

Calcium channel blockers (CCBs) like nifedipine and verapamil block insulin
secretion by inhibiting the voltage-gated calcium channels on pancreatic beta cells."? A few
casereports have shown successful managementof PBH with dietary modifications plus a
CCB, either alone or in combination with acarbose.’%° On.the other hand, a study by
Ohrstrom et al did not find any effect of verapamil on fasting or postprandial glucose
metabolism.2"6Thus, furtherresearch is needed to.establish their efficacy and optimaluse

in PBH management.

Surgical management of PBH: A last resort option

Due to the potentialrisks.and complications associated with surgical procedures,
they should be reserved for severe cases that are either medically refractory (incomplete
resolution of symptoms despite an adequate trial period of at least 12 weeks of all
appropriate dietarymeasures and all lines of pharmacologicalinterventions, with confirmed
treatment adherence) or complicated by hypoglycemia unawareness. 36741745 Nonsurgical
management strategies, including dietary modifications and pharmacotherapy, should be
exhausted before contemplating surgery. Surgical interventions should be carefully
considered on a case-by-case basis, following athorough evaluation of their potential risks
and benefits. To mitigate symptoms in severe, treatment-refractory PBH, gastrostomy tube

placement in the remnant stomach may be considered to provide controlled enteral
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nutrition, replacing oral feeding.'#® Other surgicalinterventions, such as reversal of RYGB,

should be considered as a lastresort.

3.4 Considerations during pregnancy

Table 6: Considerations during pregnancy

Studies show that more than half of pregnant women experience. postprandial
hypoglycemia following gastric bypass.*®'4” After MBS, pregnancy in women should be
considered high-risk, with additionalvigilancein thosewithPBH dueto the potentialadverse
effects of recurrent hypoglycemia on both the mother.and fetus.®%4¢149 The increased risk
for potential complications underscores the importance of referring pregnant PBH patients
to anexperienced endocrinologist who canclosely monitorand manage their glucose levels
throughout pregnancy to ensure maternal well-being and improved fetal outcomes.
Moreover, managing PBHduring pregnancy calls for a multidisciplinary (MDT) approach that
integrates the expertise of different specialties to help mitigate the risk for both the mother

and baby.

There are limited pharmacotherapies available for the treatment of non-pregnant PBH
patients, and/ pregnancy further limits options due to the potential risks of fetal harm
associated with medications. Thus, dietary modification is the primary strategy for PBH
management during pregnancy. Educating patients about their diagnosis and the
significance of following the recommended dietary plan can empower them to achieve

glycemic control and potentially eliminate the need for medications. 48
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Acarbose can be considered as the "least hazardous pharmacological option for PBH
management in pregnancy."'®® Large studies on the efficacy of acarbose in pregnant PBH
patients are lacking, with the evidence limited to a few published case reports. Narayanan
and Syed report the successful treatment of a 25-year-old pregnant PBH patient with
acarbose.’ A more recent abstractpublished by Melendez-Rivera and Parikh describes the
use of acarbose in a 37-year-old pregnant PBH patient. It was less effective inthis case, as
the patient needed multiple hospital admissions forsevere hypoglycemic episodes despite
being onacarbose. Octreotide also had to be initiated during one.ofher hospitaladmissions
asthe potential benefits seemed to outweigh the risks. The patient's symptomsimproved in
the third trimester.’' This case highlights — 1).the challenges of managing PBH beyond
dietary modification during pregnancy due.to the lack of safe and effective therapeutic
options, 2) the need to balance maternal glycemic control with fetal safety while selecting
treatment, and 3) the importance of personalizing treatment plans by carefully evaluating
the risks and benefits of the available treatment modalities. However, based on the limited
evidence available, ‘acarbose may be considered in the treatment of PBH during
pregnancy after’ securing patients' informed consent to initiate or continue its

administration.

OGITisroutinely performed to detect hyperglycemia during pregnancy. However, studies
show significant alterations in plasma glucose levels following an oral glucose load in
postbariatric pregnant individuals, raising questions aboutthe diagnostic utility of the OGTT
in this cohort.’#7:149.152153 Dye to the potential risk of hypoglycemia following an OGTT,

alternative strategies to detect hyperglycemia should be considered in this population. ™
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3.5 Long-term PBH management and monitoring

Table 7: Long-term management and monitoring

Routine follow-up and close monitoring of patients after initiating treatment —whether
through dietary modifications or pharmacotherapy — is crucial. Thiswill enable physicians
to assess treatment efficacy, detect adverse effects, promote patient compliance, and

promptly adjust treatment plans if needed.

Unlike point-of-care CBG measurements, a regulatory.agency-approved CGM system
can help evaluate real-time and continuous glucose levels, allowing prompt detection of
hypoglycemia.* Continuous monitoring capability of CGM can serve as a practicaltool for
assessinglong-term treatment efficacy and guiding decision-making. Although studies have
not specifically examined the effect of CGM on treatment adherence, visualizing the
immediate consequences of‘non-compliance may help improve patients' adherence to

medical advice, thereby.enhancing overall outcomes.

"Hypoglycemia unawareness" is a condition occurring as a result of repeated episodes
of hypoglycemia'and in which individuals failto experience its typical symptoms, leadingto
an increased risk of severe hypoglycemic events without warning.?8%1% Hypoglycemia
unawareness has been shownto be prevalent in the PBH patient cohort, further reinforcing
the need for effective, long-term monitoring strategies.'™® Cummings et al. conducted an
open-label, nonrandomized study by evaluating the CGM data from 22 participants
diagnosedwith PBHintwo phases —first, amasked monitoring phase, inwhich participants

could not access their sensor glucose data and alarms, followed by an unmasked

37

920z Asenuer 20 uo 1senb Aq g1.Z/20¥8/SzzieAg/ospusl/oLZL 0L /Iop/ajonie-aoueApe/sal/woo dnoolwepeoe//:sdiy woly papeojumod



10

11

12

13

14

15

16

17

18

19

20

21

22

monitoring phase, in which participants had access to sensor glucose data and alarms (for
low or rapidly decreasing glucose levels). The findings showed that access to the real-time
CGM data and alarms during the unmasked phase enabled the participants to monitor
glycemic trends, including impending hypoglycemic episodes, leading to .a clinically
meaningfulimprovementin the time spentin the target glycemic range (between 3.9and 10
mM/L)."®71%% Based on the evidence that is slowly accruing on the utility of CGM, and
depending on its cost and availability, a regulatory agency-approved CGM system may be
considered for monitoring patients who may be  experiencing hypoglycemia

unawareness. '55-157,158

Fear of hypoglycemia has been showntoimpactthe psychologicalwell-being of diabetes
patients adversely. It can lead to heightened anxiety, affecting sleep and impairing day-to-
day domestic and social activities, and can also encourage excessive snacking.6%"62 An
ongoing fear of hypoglycemia can thus contribute to poor QoL and possibly weight regain,
and is a crucial factor to consider while managing PBH patients as well. Involving a
psychologist with.expertise in Obesity Medicine as a part of an MDT can help address the
psychological.aspects of PBH whenever clinically indicated and ensure a more holistic

approachto its management.

Modern-day technologies like mobile applications, remote education, and online
teleconsultation can serve as valuable tools in the long-term care of PBH patients. These
tools can enable more regular monitoring, improve communication, and provide patients
with a platform for ongoing education and support. However, these technologies are not

utilized optimally in the Middle East region.®*%4 Integrating them into PBH management
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could enhance post-intervention care, reduce long-term complications, improve treatment
outcomes, and empower patients to better understand and manage their condition.
3.6 Unmet needs and emerging trends in PBH management

Table 8: Unmet needs and emerging approaches in PBH management

Glycemic variability (GV) refers to changes in blood glucose levels*= hyperglycemic
spikes and hypoglycemic episodes — throughout the day, as well as fluctuations that recur
at the same time on different days. Increased GV has been/identified as an independent
contributor to diabetes-related complications.®® Increased GV has also been observed in
postbariatric individuals, possibly contributing to @an.increased risk of hypoglycemia. '65¢% A
prospective, longitudinal, observational study by. Nilsen et al. compared the 24-hour
interstitial glucose (IG) levels, GV, hypoglycemia incidence, and dietary intake in females
without diabetes before and afterlaparoscopic RYGB and SG. GV was increased at the 6-
month and 12-month postoperative time points, with the increase being more pronounced
in the RYGB group thanthe SG'group.'” GV data provided by systems like the flash glucose
monitor are being analyzed for their potential to improve PBH diagnosis and management.
In the future, when'extended to the clinical setting, this capability, coupled with a detailed
food and symptom diary, could help stratify postbariatric individuals based on their risk for
PBH. It"'could also facilitate the development of personalized treatment and monitoring

strategies to manage PBH.""°

Althoughtherapeutic optionsfor PBHbeyond dietary modifications are limited, emerging
therapies like mizagliflozin, a selective SGLT-1 inhibitor that can reduce intestinal glucose

absorption, offer hope.’""721n a Phase 2 randomized study, mizagliflozin has been shownto
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increase glucose nadirand reduce postprandialglucose andinsulin peaks afteran MMTT. 172
A brief overview of other emerging therapies under investigation is shown in Table 9.7
Also, conducting head-to-head randomized controlled trials comparing the efficacy of
existing pharmacotherapies, such as pasireotide and octreotide, in PBH can-help guide
treatment choices.

Additionally, in the context of unmet needs, we acknowledge that the widespread
observance of Ramadan in the GCC region, current data are insufficient to guide detailed
guidancein thisregard, underscoring the urgent need for robust studies in this research area
in the PBH cohort.

Table 9: Emerging therapies currently under investigation

3.7 Practical considerations in PBH management

Table 10: Practical considerationsin PBH management

MBS candidates should be informed about potential postoperative challenges and the
nutritional recommendations they must follow. This proactive counseling may help raise
awareness about complications like PBH and allow them to participate actively in its
management. Physicians should evaluate candidates' readiness to adopt behavioral
modifications, such as any dietary and lifestyle adjustments, and actively counsel them if

needed to ensure long-term adherence to treatment plans and improved outcomes.

Secondary and tertiary healthcare institutions in the Gulf region should prioritize the

recruitment and training of nutritionists who can provide personalized guidance on dietary
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modifications to PBH patients. This expertise can help patients navigate the complex

nutritional challenges following MBS.

Hypoglycemia unawareness in those diagnosed with PBH can cause blood glucose
levels to drop without warning. Thus, it can be challenging for PBH patients to take timely
corrective actions to avoid endangering themselves and those around them. This condition
increases the likelihood of accidents and injuries, particularly while driving or operating
heavy machinery.?®'7® Policymakers should implement/ regulations and licensing
requirements to ensure the safety of PBH patients who may be at risk for hypoglycemia
unawareness. Requiring mandatory CGM with a<regulatory agency-approved system and
alarm features or algorithms to predict hypoglycemia before it occurs for such individuals
while obtaining a driving license or employment in high-risk jobs can help mitigate risks to
some extent. Balancing public_safety with the medical and employment needs of PBH

patients is crucial.

4. Discussion

Obesity has emerged as a significant publichealth challenge inthe MENA region, with
prevalence rates in some of the countries being amongthe highest globally. Thisincreased
obesity prevalence has led to a steep rise in the number of bariatric surgeries performed to
manage severe obesity and its complications. Moreover, the 2022 ASMBS/IFSO guidelines
now recommend MBS in individuals with class | obesity (BMI 30-34.9 kg/m2) who do not
respond to nonsurgical treatments.'®'”® PBH, a complication of MBS characterized by

postprandial hypoglycemic episodes, poses diagnostic and therapeutic challenges due to
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its heterogeneous presentations, diverse pathophysiology, inconsistent diagnostic criteria,
and limited therapeutic options. Substantial variability in diagnosing and managing PBH
complicates clinical decision-making and delays timely intervention, increasing the risk of
long-term complications. Developing region-specific consensus onthe management of PBH
that accounts for the unique social, cultural, dietary, and lifestyle factors, as well as
healthcare infrastructure, expertise, and availability of diagnostic tools.and treatments, is

essential for ensuring uniformity in care across the Middle Eastregion.

Through a collaborative process, a panel representing all the GCC countries has
developed a set of consensus statements presented. in this paper with the goal of
standardizing the region's diagnostic and treatment pathway for PBH. These statements
cover the entire spectrum of PBH management, which includes initial screening, diagnostic
confirmation, dietary and pharmacological treatment, special considerations during
pregnancy, long-term managementand monitoring, unmet needs and emerging trends, and
practical considerations. However, a limitation of this consensus is that, given the scarcity
of studiesin PBH, greater emphasis hadto be placed onexpert discussionbasedon clinical

judgmentand collective experience rather than on empirical evidence.

We also acknowledgethat whilethese consensus statements represent a significant
step forward in standardizing PBH management in the GCC region, universally accepted
diagnostic criteria and treatment protocols are needed to further optimize PBH management
andimprove patient outcomes. Although developed from a GCC-specific perspective, these
statements may broadly apply to other regions with comparable healthcare systems and

clinical practice settings.
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5. Conclusions

PBH managementpresents significantchallenges due to heterogeneity in diagnostic
criteria and tools, treatment approaches, and monitoring strategies. Clinicians have limited
effective pharmacologicaloptionsin patients unresponsive to dietary management, further
complicating PBH management. Addressing these gaps calls for..multidisciplinary
collaborationto standardizethe diagnosticand treatment protocols-and additionalresearch

efforts to identify novel therapies specifically for PBH.
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Figure captions and legends

Fig. 1:.Early dumping versus postbariatric hypoglycemia

Gl: Gastrointestinal

Fig. 2: Multifactorial pathophysiology of PBH

GIP: Gastric inhibitory polypeptide; GLP-1: Glucagon-like peptide-1; FGF: Fibroblast growth
factor; IL: Interleukin

Fig. 3: PBH treatment algorithm
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*Could be initiated earlier in case of severe intractable symptoms

SThere is limited evidence on the use of GLP-1 RAs; however, experts agreed on the potential
clinical benefit, especially when weight remains a concern, and SSAs are unavailable

SSAs: Somatostatin analogs; SC: Subcutaneous; LAR: Long-acting release; [IM:
Intramuscular; GLP-1 RA: Glucagon-like peptide-1 receptor agonist; PBH: Postbariatric
hypoglycemia

Fig. 4: Patient education leaflet on PBH

Table 1: Risk factors for PBH reported in the literature

Younger age

Female gender

Higher insulin sensitivity, better B-cell glucose sensitivity

Lower preoperative HbA1c

Prior cholecystectomy

Absence of presurgery diabetes

Lower presurgery BMI

SSRI/SNRI use in RYGB patients without diabetes

Preoperative hypoglycemia symptoms/Lowblood glucose at 120 min during postoperative OGTT

Younger women with significant weight loss.after RYGB

OGTT: Oral glucose tolerance test; SSRI: Selective serotonin reuptake inhibitors; SNRI:
Serotonin and norepinephrine reuptake inhibitors; RYGB: Roux-en-Y gastric bypass; BMI:
Body mass index
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Table 2: Screening for PBH

Statement Strongly Agree Neutral Disagree Strongly | Consensus
Agree Disagree | achieved?
Documenting detailed medical history (timing, frequency,.| 100% Yes
and severity of hypoglycemia episodes, dietary triggers,
medications, and surgical/ medical history) is a crucial
first step in patients suspected of PBH.
PBH may be suspected in cases of postprandial 68.8% 38.3% Yes
symptomatic hypoglycemia that fulfill Whipple's triad
criteriaandusually present more than 1 yearafter bariatric
surgery. Suspected cases should be evaluated to confirm
the PBH diagnosis.
In cases of atypical PBH (hypoglycemia occurring less 50% 37.5% 12.5% Yes

than 1 year postbariatric surgery and/or during fasting),
other possible causes of hypoglycemia should be

excluded.

PBH:Postbariatric hypoglycemia

1.  PBH: Postbariatric hypoglycemia OstrovskyV, Knobler H, Lazar LO, et al. Nutrition, Metabolism and Cardiovascular Diseases. 2023;33(6):1197-1205.

doi:10:1016/j.numecd.2023.02.012

2. Hazlehurst J,Khoo B, Lobato CB, et al. Endocr Connect. 2024;13(5). doi:10.1530/EC-23-0285
3. Vilarrasa N, Bretdn |, Ballesteros-Pomar M, et al. Endocrinologia, Diabetes y Nutricion (English ed). 2022;69(9):723-731. doi:10.1016/j.endien.2021.09.005
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Table 3: Diagnostic confirmation of PBH

Statement

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

Consensus
achieved?

The diagnosis of PBH isconfirmed if the following criteria are met:

e Hypoglycemia (blood glucose < 54 mg/dL [3 mmol/L])
occurring within 1-3 h after meals and fulfilling Whipple's
triad

e History of bariatric surgery more than.1 year prior to
hypoglycemia episodes

e Absence of fasting hypoglycemia (defined as > 8 hours of
non-caloric food intake)

e Medication history confirming no recent use of
hypoglycemia-inducing agents

68.8%

25%

6.3%

Yes

Patients not fulfilling the criteria specified in statement #1 should
be referred for specialist care at'Bariatric, Obesity, or
Endocrinology centers with experience in managing PBH.

100%

Yes

Since venous plasma glucose measurement may not be feasible
every time hypoglycemia is suspected, capillary blood glucose
(CBG) may be considered a reliable and practical alternative for
the diagnosis of PBH.

50%

43.8%

6.3%

Yes

A regulatory agency-approved continuous glucose monitoring
(CGM) system may be considered in selected symptomatic
patients where capillary blood glucose (CBG) use is limited due to
patient-related factors. However, a countercheck with CBG at the
time of hypoglycemia is required to confirm the glucose level.

62.5%

31.3%

6.3%

Yes

Continuous glucose monitoring (CGM) may also be considered to
identify patients experiencing "nocturnal hypoglycemia.”

68.8%

31.3%

Yes

A mixed meal tolerance test (MMTT) is not recommended to
diagnose PBH.

43.8%

37.5%

6.3%

6.3%

6.3%

Yes

The oralglucose tolerance test (OGTT) is not recommended for the
diagnosis of PBH.

75%

12.5%

6.3%

6.3%

Yes

Assessment of cortisol axis deficiency should be considered
whenever clinically suspected.

68.8%

25%

6.3%

Yes
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Table 4: Dietary, pharmacological, and surgical management of PBH

OstrovskyV, Knobler H, Lazar LO, et al. Nutrition, Metabolism and Cardiovascular Diseases. 2023;33(6):1197-1205. do0i:10.1016/j.numecd.2023.02.012
Eisenberg D, Azagury DE, Ghiassi S, Grover BT, Kim JJ. Surgery for Obesity and Related Diseases. 2017;13(3):371-378. doi:10.1016/j.soard.2016.12.005
Rossini G, Risi R, MontelL, et al. Diabetes Metab Res Rev. 2024;40(2). doi:10.1002/dmrr.3750
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Vilarrasa N, Bretdn |, Ballesteros-Pomar M, et al. Endocrinologia, Diabetes y Nutricién (English ed).2022;69(9):723-731. doi:10.1016/j.endien.2021.09.005
9. Malik S, Mitchell JE, Steffen K, et al. Obes Res Clin Pract. 2016;10(1):1-14. doi:10.1016/j.0rcp.2015.07.003

Statement Strongly | Agree Neutral | Disagree | Strongly | Consensus
Agree Disagree | achieved?

Dietary management of PBH

Proactive management of PBH with individualized treatment plans | 87.5% 12.5% Yes

and areadinesstoadjust strategies asneededwithout clinicalinertia

is essential.

Dietary modification should always be considered as a first-line 87.5% 12.5% Yes

therapy before pharmacotherapy in the management of PBH.

Dietary modifications should be made under the supervision of a 93.8% 6.3% Yes

registered dietitian with experience in PBH management who can
personalize the nutritional plans and monitor other additional
nutritional deficiencies.

Importance of patient education in dietary management of PBH
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Dietary modification education should be a continuum of focused
training sessions over 1-2 weeks after diagnosis, with frequent
re-enforcement sessions, especially in the first 3-6 months.

75%

18.8%

6.3%

Yes

Pharmacotherapy options should be considered if dietary changes
are ineffective over a period of 12 weeks.

62.5%

37.5%

Yes

An earlier combined dietary/pharmacological intervention-may
be considered for severe, intractable symptoms:

75%

25%

Yes

Special Considerations during Ramadan

During Ramadan, patients must be counseled to adjust the
composition and quantity of their Iftar and Suhoor meals. They
should be encouraged to minimize and space-out meals, avoid high-
carb or sugar content, chew food properly, and minimize/avoid juice
atIftar. The management of PBH should be guided by general dietary
principles for post-MBS individuals aswell as specific nutritional
guidance for PBH.

57.1%

28.6%

7.1%

7.1%

Yes

Pharmacological and surgical management of PBH
Pharmacological treatment of PBH

Acarbose, an a-glucosidase inhibitor, in 2-3 divided doses per day,
should be considered a first-line pharmacological therapy for treating
PBH unless contraindicated.

43.8%

50%

6.3%

Yes

Appropriate education on the potential side effects of acarbose may
improve adherence and tolerance to its adverse effects.

37.5%

50%

12.5%

Yes

Short or long-acting pasireotide or short-acting SC octreotide may be
considered a second-line option if acarbose is ineffective in treating
PBH over a period of 12 weeks.

43.8%

37.5%

18.8%

Yes

Based on the current evidence, the lowest effective dose of
somatostatin analogs is preferred.

43.8%

43.8%

12.5%

Yes

Due to the absence of head-to-head randomized studies comparing
pasireotide and octreotide, the decision regarding the route of
administration and choice of therapy should be dictated by drug
availability and physician preference.

31.3%

62.5%

6.3%

Yes

Diazoxide, a potassium channel activator, may be considered as a
third-line therapy after assessing its risk-benefit profile.

43.8%

37.5%

18.8%

Yes
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GLP-1 receptor agonists may be considered in treating PBH if other | 31.3% 50% 12.5% | 6.3% Yes

available pharmacotherapy options are ineffective or unavailable;
and especially if further weight loss is desired.

Glucagoncanbe considered totreat acute hypoglycemia episodesin | 56.3% 31.3% 12.5% Yes

certain patients with severe and frequent PBH.

Surgical management of PBH: A last resort option

Surgical interventions should be considered after.thoroughly 62.5% 25% 12.5% Yes

evaluating their risks and benefits on a case-by-case basis.

Surgical interventions, such as laparoscopic/endoscopic reversal of | 43.8% 43.8% 6.3% 6.3% Yes

bariatric surgery, should be consideredas the last resortin medically
refractory cases or severe PBH with hypoglycemia unawareness.

PBH: Postbariatric hypoglycemia; SC: Subcutaneous; GLP-1: Glucagon-like peptide-1
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Table 5: Dietary modification for PBH

Recommended diet plan:
v" Small and frequent (every 3—-4 hours) mealsare recommended.
v" Meals should comprise all 3 macronutrients (fats; proteins, and carbohydrates).
= Low-glycemic carbohydrates'(<30:g/meal and <15g/snack)
= Adequate amount of proteinintake: 1.5-2.1 g/kg of ideal body weight depending on the activity level(i.e., ranging from
1.5 g/kg for those who are not very physically active to 2.1 g/kg for physically active adults)
= Healthy fatsin each meal (15 g/meal and 5 g/snack)
Adequate dietary soluble fiber should be consumed with each meal.
Liquids should not be consumed during meals and should be consumed at least 30 minutes after meals.
Alcohol should be avoided.
The effect of caffeine may be evaluated on a case-by-case basis, and recommendations tailored accordingly.

ANANENRN

The diet planis based on limited evidence underscoring the importance of closely monitoring PBH patients after initiating dietary
modifications and making'necessary adjustments to achieve optimal outcomes.

The dietary plan should'be personalized based on patient-related and clinical factors in collaboration with a registered dietician.

The dietary plan should achieve an optimal balance between addressing potential postbariatric surgery nutritional deficiencies and
managing PBH.

PBH patients'behavioral and psychological aspects should be considered when deciding on their dietary plans.

Patients should be counseled regarding the possible need to adjust their dietary plans depending on their glycemic and PBH symptom
patterns:
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Table 6: Considerations during pregnancy

Statement Strongly | Agree | Neutral | Disagree | Strongly | Consensus
Agree Disagree | achieved?
All pregnancies after metabolic and bariatric surgery are considered | 81.3% 18.8% Yes
high-risk, including those complicated by PBH.
Management of PBH during pregnancy may be very challenging; we | 87.5% 12.5% Yes
advise referral to an endocrinologist with vast experience in the
management of complicated PBH.
PBH may impact fetal growth, increasing the risk of small-for- 62.5% 31.3% 6.3% Yes
gestational-age (SGA) births, thus necessitating careful monitoring
and management during pregnancy.to ensure improved fetal
outcomes
Dietary modification remains the first tool in the management of 81.3% 18.8% Yes
PBH in pregnancy.
Based on a thorough assessmentof itsrisk-benefit profile, acarbose | 56.3% 37.5% 6.3% Yes
may be considered in the treatment of PBH during pregnancy after
securingthe patient's agreement andinformed consentto initiate or
continue its administration.
Oral glucose tolerance test (OGTT) is used routinely to detect 50% 43.8% 6.3% Yes

hyperglycemia during pregnancy. However, in cases of PBH in
pregnancy, the risk of hypoglycemia post-glucose load is high.
Therefore,itis recommendedto avoiditduring pregnancy with PBH.

PBH: Postbariatric hypoglycemia
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Table 7: Long-term management and monitoring

Statement Strongly | Agree Neutral | Disagree | Strongly | Consensus
Agree Disagree | achieved?
Close monitoring of patients aftertreatment initiationis necessary | 81.3% 18.8% Yes
to evaluate outcomes and check for potential side effects.
a. A regulatory agency-approved continuous glucose monitoring 81.3% 18.8% Yes
(CGM) may be used to assess the effectiveness of dietary and
pharmacotherapy interventions in the management of PBH. 87.5% 6.3% 6.3% Yes
b. The use of a regulatory agency-approved CGM system may be
considered to monitor patients who may be experiencing
hypoglycemia unawareness.
As PBH can adversely impact patients' overall quality of life and 68.8% 18.8% 12.5% Yes
psychological well-being; involvement of a psychologist with
experience in Obesity Medicine is warranted whenever clinically
indicated.
Technology, mobile applications, and remote 50% 37.5% 12.5% Yes

education/teleconsultation might play a role in maintaining long-
term follow up: They could be utilized more in monitoring PBH after
intervention.

PBH: Postbariatric hypoglycemia
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Table 8: Unmet needs and emerging approaches in PBH management

Statement Strongly | Agree | Neutral | Disagree | Strongly | Consensus
Agree Disagree | achieved?

More research is needed to understand the glycemic variability 56.3% 43.8% Yes
throughout the day in PBH patients.
There is a lack of head-to-head comparative studies between 81.3% 18.8% Yes
pharmacotherapies currently used for PBH, underscoring the need to
conduct robust clinical trials to address this.gap.
More effective pharmacotherapeutic options for PBH treatment are 68.8% 31.3% Yes
needed.
Continuous glucose monitoring using novel tools holds promising 56.3% 37.5% | 6.3% Yes

potential for improving PBH diagnosis and monitoring treatment
outcomes when combined with a‘detailed food and symptoms diary.

Nio o ;o =

PBH: Postbariatrichypoglycemia

Table 9: Emerging therapies currently under investigation

Beshyah S, Haddad M, Kahwatiah M. IbnosinaJournal of Medicine and Biomedical Sciences. 2016;08(05):176-187. doi:10.4103/1947-489X.210236
Kermansaravi M, Husain FA, BashirA, et al. Sci Rep. 2023;13(1):20189. d0i:10.1038/s41598-023-4767 3-w
Hazlehurst J,Khoo B, Lobato CB, et al. Endocr Connect. 2024;13(5). doi:10.1530/EC-23-0285
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Kehagias D, Lampropoulos C, Vamvakas SS, KehagiaE, Georgopoulos N, Kehagias |. Biomedicines. 2024;12(8):1671. doi:10.3390/biomedicines12081671
Lobato CB, Pereira SS, Guimaraes M, et al. Sci Rep. 2020;10(1):11061. doi:10.1038/s41598-020-68029-8
Novodvorsky P, Walkinshaw E, Rahman W, et al. Endocrinol Diabetes Metab Case Rep. 2017;2017. doi:10.1530/EDM-17-0128

Drug/System

Type of drug/system

Type of study

Main finding

Tirzepatide

Dual GLP-1-GIP
receptor agonist/
Dual incretin agonist

Case report

No ongoing clinical

trial

e Efficacious option, especially for patients with PBH after SG.
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Avexitide GLP-1 receptor Multi-center, phase 2, Comparedto placebo, avexitide 30 mgand 60 mg raised glucose
[exendin (9-39)] antagonist randomized, nadir by 21% and 26% and reduced insulin peak by 23% and
placebo-controlled 21%.
CroSSOeT CGM showed reduction in hypoglycemia without triggering
study (PREVENT) - .
clinically-relevant hyperglycemia.
Mizagliflozin SGLT1 inhibitor Randomized, Mean glucose nadir change from baselinewas 12.6 = 22.5 mg/dL

sequential crossover
single dose study

Canakinumab

IL-1 receptor
antagonist

National
(Switzerland),
multicenter, phase 3,
randomized, placebo-
controlled, parallel-
group, double-blind
superiority trial

Ongoing study

CGM-guided closed
loop glucagon system

Glucose-responsive
glucagon delivery
system

Randomized,
placebo-controlled,
masked phase 1 and 2
trial

The CGM-guided system could predict a hypoglycemia event
based on declining glucose levels and deliver a rescue dose of
glucagon.

Dasiglucagon

Stable glucagon
analogin a ready-to-
use formulation

Randomized, double-
blind, placebo-
controlled, crossover,
proof-of-concept
study

Compared to placebo, 4 weeks of self-administered
dasiglucagon reduced clinically-relevant hypoglycemia post-
RYGB surgery.

GLP-1: Glucagon-like peptide-1; GIP: Gastric inhibitory peptide; PBH: Postbariatric hypoglycemia; SG: Sleeve gastrectomy;

SGLT1: Sodium glucose transporter 1; CGM: Continuous glucose monitoring; RYGB: Roun-en-Y gastric bypass
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Table 10: Practical considerations in PBH management

Statement Strongly | Agree | Neutral | Disagree | Strongly | Consensus
Agree Disagree | achieved?

Patients should routinely be informed about potential postoperative 81.3% 18.8% Yes
challenges and nutritional requirements, including PBH;and evaluated
for their readiness to adopt behavioral modifications.
Secondary or tertiary care institutions should be encouraged to 68.8% 31.3% Yes
recruit/train nutritionists to appropriately manage patients with PBH.
Additional regulations and licensing requirements should be 50% 43.8% | 6.3% Yes

implemented for issuing driving licenses or employing patients with
PBH in high-risk jobs (e.g., operating heavy machinery) if they lack
access to continuous glucose monitoring due to the potential risk of

hypoglycemia unawareness.

PBH: Postbariatric hypoglycemia

1. HazlehurstJ,Khoo'B, Lobato CB, et al. Endocr Connect. 2024;13(5). doi:10.1530/EC-23-0285

2. Ahmed AA. Ann Saudi Med. 2010;30(6):464-467. doi:10.4103/0256-4947.72268
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|Flushing, Hypotension, Tachycardia,

Early dumping versus postbariatric hypoglycemia

Onset of symptoms:
Usually, within 1 hour after eating

Fatigue
. Weakness
Vasomotor predominant: N Palpitations
Dizziness
Headache

Syncope

Gastrointestinal:
Abdominal pain/Discomfort,
Bloating, Diarrhea
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Multifactorial pathophysiology of PBH

Emerging pathophysiological
mechanisms from “omics” studies

Exaggerated insulin s rﬂ:gmrei; gastric
(
S gastric volume)
Excessive release
of incretins
(GIP-GLP1)
. Rapid transit of food
e o0 the small intestine
due to rapid absorption
of glucose

Figu

165x93 m Pl)

factors y gical role
™ FGF-19 Glucose, lipid, and
energy metabolism
regulator
Serotonin Neurotransmitte
A fasting endocrine/me

4~ postprandial function

M1 Dysregulated
ysreg
roinflammatory cytokine

pathway causing ! insulin?

Impaired B-oxidation
potentially stimulating
glycolysis and reducing
plasma glucose?

acylcholine
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PBH treatment algorithm

[ Confirmation of PBH diagnosis

!

Dietary modification

SSAs

octreotide)

GLP-1 RAs

—

SSAs (pasireotide/
octreotide)

i |

Itgy,
vy, Cha,
- Bl 96 b,
~ ity s
~ o ang o,
- Bongg

~

'S

Evidence
not controlled in
12 weeks
Symptoms o
not controlled in Findings
12 weeks
For further weight
reduction consider
GLP-1RA# U
trials
SSA not availabie /
cost barriers
Passible
side-effects
Limitations

Randomized
crossover study,
retrospective case
studies,

small prospective
studies

Moderate
efficacy in
PBH

In real-life
conditions, it
reduces time
in
hyperglyeemia
and
hypoglycemia
Favorable
side-effect
profile

Flatulence,
diarrhea,
abdominal pain

Poor leng-term
adherence

Small elinical
trials

= SC
pasirectide
and
octreotide
may be more
effective than
LAR IM
formulations.

- sC
pasireotide
may be more
effective than
M.

PASIPHY.

Diarrhea,
steatanhea,
abdominal pain,
gallstores, QT
interval
orolongalion,
persistent
hyperglycemia

Cost, availability

Case studies

Efficacy range
was between
35% and 45%.
Treatment
stopped within
a month
usually due to
side effects

Fldid retention,
hypertrichosis,
gastrointestinal
disorders, edema,
neutrapenia,
hypotension,
palpitations

Availability,
tolerability

Small randomized
crossaver studies,
case reports

No increasein
hypoglycemic
episodes was
observed.

GLP-1 RAs may
reduce the
frequency of
PBH and
improve glycemic
variability.

Gastrointestinal
effects like nausea,
canstipation, and
diarrhea

Figure 3
165%x93 mm(DPI)
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Patient education leaflet on PBH
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Figure 4
165%x93 mm(DPI)
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