
• Claims databases are not a population-based sample 
and include only a subset of the U.S. population in 
any given period

> Therefore, open and closed claims cohorts are a 
fraction of population prevalence estimates 

> Large US open claims database provides broad, 
longitudinal visibility into medical and pharmacy 
activity across U.S. healthcare settings

> Study eligibility and data availability further 
narrow the study population

Data Source: Linked IQVIA Ambulatory EMR & open claims data

Study Period: October 1, 2015 – December 31, 2024

Population: Adults with MBS and ≥1 hypoglycemic event in claims 

Hypoglycemic events 
and related care may 
be captured through 
multiple, non-specific 
claims signals: 

Endocrinology, primary care, and 
other relevant clinical encounters

Primary Care/ Specialist Encounters
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• Metabolic and bariatric surgery (MBS) is a highly effective treatment for obesity, leading 
to durable weight loss and improvement in cardiometabolic comorbidities1 

• An estimated 5% of people after sleeve gastrectomy (SG) and 12% after Roux-en-Y gastric 
bypass (RYGB) develop post-bariatric hypoglycemia (PBH), a chronic condition 
characterized by recurrent postprandial hyperinsulinemic hypoglycemia driven by an 
exaggerated glucagon-like peptide-1 (GLP-1) response (Figure 1)2-6 
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• This study describes a solution-oriented method to quantify people with PBH in 
commercial claims data where there was previously no specific ICD-10 code 

> Overall, the characteristics of the patient populations were similar in the EMR and 
claims, suggesting high performance of the ML algorithm

• In addition, the EMR, open claims and early insights from the closed-claims study 
demonstrates the high burden of PBH

• Limitations include the potential for false negatives/positives, label 
misclassification, database capture limitations in open and closed claims PBH 
cohorts 

• Once completed, additional insights from the closed claims study will further 
characterize the real-world burden of PBH

• This ML algorithm provides a foundational approach for identifying patients in 
claims data during the transition to clinical adoption of a new ICD-10 code for PBH19 

METHODS

Algorithm Study 
Design and Data

FIGURE 4. EMR and Open-Claims Demographic and 
Clinical Characteristics

Comparing the EMR and open claims cohorts demonstrates the algorithm performance in real-world data

a Age reported as of December 2024, bData updated from abstract to reflect updated methods

Patient identifiers from the open claims PBH cohort were linked to enhanced closed 
claims data from IQVIA’s PharMetrics Plus® to study real-world burden

INCLUSION

• ≥18 years of age

• Hypoglycemia claim 
after MBS

• ≥6 months continuous 
enrollment (CE) prior to 
and ≥30 days CE first 
hypoglycemia claims

• Pregnancy

• Evidence of endocrine 
pancreas neoplasms

• Evidence of MBS other 
then SG or RYGB

• Invalid gender, year of 
birth, insurance 
enrollment

After inclusion and exclusion, the sample of patients with 
PBH had characteristics similar to the EMR PBH cohort, 
demonstrating generalizability of the cohort  (Figure 6)

Resource utilization and comorbidities demonstrate high 
clinical burden with more then 30% of patients reporting 
ER visits, anxiety, and depression in the 6-months before 
the first hypoglycemia claim (Figure 7)

OBJECTIVES
1. Develop an algorithm to identify 

individuals living with PBH in U.S. open 
claims data using machine learning 
methods trained on EMR data

FIGURE 6. Closed Claims Patient Characteristics
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FIGURE 1. Altered Nutrient Transit After MBS Can Lead to Exaggerated GLP-1 Responses, 
Excessive Insulin Secretion, and Postprandial Hypoglycemia 

FIGURE 2. Identifying PBH in Real-World Claims 

• There are no FDA-approved treatments indicated for PBH4 

• Significant gaps remain in the recognition and management of PBH and there is limited 
evidence defining the US burden of PBH4,7,8 

• The real-world epidemiology and clinical characteristics of PBH remain incompletely 
characterized, in part because PBH historically lacked a disease-specific ICD-10-CM code 
and hypoglycemic events may be incompletely captured in administrative claims (Figure 2)

• Claims-based approaches that identify patterns of clinical evidence consistent with PBH 
may help characterize the population and enable future real-world research

A Quick Primer on Claims Based Study Cohorts 

Hypoglycemia diagnoses and treatments
E16.1 other / E16.2 unspecified hypoglycemia

Healthcare resource utilization
Example features: emergency department, family 
medicine encounters

Malabsorption and vitamin deficiency
K91.2 postsurgical malabsorption, NEC*

Mental health
F41.9 anxiety disorder, unspecified*

HCP bariatric surgery experience
Feature: number of bariatric patients per HCP

Specialty visits / dietary counseling
Z71.3 dietary counseling and surveillance*

ICD-10-CM examples. *Illustrative mappings NEC = not elsewhere classified.

Select ICD and SNOMED codes

Final open claims sample 
U.S. patients with PBH

DEPLOY TRAINED MODEL IN OPEN CLAIMS

Deploy XGBoost
AI Algorithm on
1,042 features

FIGURE 3. Machine Learning (ML) Algorithm Process

CHARACTERISTIC EMR-derived
PBH cohort

Open-claims
PBH cohort

Average agea 56 years 55 years

Female 87% 87%

Time from MBS to first
hypoglycemia claimb 2.8 years 2.1 years

FIGURE 5. Multiple Specialties are Involved Early 
in the Patient Journey 

The ML algorithm was trained and 
validated to identify the likelihood that a 
patient with MBS and ≥1 hypoglycemic 
event has PBH (Figure 3)

Average age Female Time from MBS to first hypoglycemia claims
48.7 years 87.5% 1.8 years

TABLE 1. Key Clinical Features
Out of over 1,000 predictors used in the 
ML model, 6 clinical feature categories 
were of highest importance for PBH 
patient identification

Hypoglycemia Diagnosis Codes
General hypoglycemia 
codes

Claims for dizziness, confusion, 
syncope, sweating, and other symptoms

Inpatient or ED visits with 
hypoglycemia or related diagnoses

Glucose tablets, glucagon, or other 
hypoglycemia-related medications

Related Symptoms

Hospitalizations and Emergency Visits

Medications

Prior to Oct 1, 2026, No Disease 
Specific ICD-10-CM Code
May lead to under-identification and 
an incomplete understanding of the 
PBH population in real-world data

To classify individuals for cohort 
studies with evidence suggestive 
of PBH and enable future real-
world research

Claims-Based, Machine Learning 
Approach

E89.830Effective October 1, 2026

NEW

POST-BARIATRIC 
HYPOGLYCEMIA (PBH)

ICD-10-CM Center for Medical Services (CMS) recognized 
the need for a dedicated PBH diagnostic code 
to support accurate diagnosis, coordinated 
care, and research17,19

~160,000 People
are estimated to be living 

with PBH in the U.S.4
Prevalence has been estimated in 

published literature and evaluated in 
claims databases

Postprandial 
Hypoglycemia

Exaggerated 
Postprandial 

GLP-1 Response

Excessive Insulin 
Secretion

INSULINGLP-1

Altered Nutrient 
Transit After Surgery

Altered Stomach

Pancreas

Intestine

Leads to enhanced intestinal 
L-cell activation

ML model pipeline/validation
≥1,000 longitudinal predictors

Class imbalance adjustment

5-fold cross validation for model training

Open claims 
data in U.S.
(patients with 

MBS and 
hypoglycemia)
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PATIENTS 
WITH PBH

29%
Primary Care

17%
Internal 

Medicine

14% 

Endocrinology

10% 
Obstetrics/

Gynecology
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Gastroenterology

6% 
General Surgery

14%
Other

EXCLUSION

FIGURE 7. Baseline* Resource Utilization and 
Comorbidities in the Closed Claims PBH Study

LIMITATIONS AND IMPLICATIONS

1. Describe real-world burden in PBH using 
the algorithm in a sample of U.S. closed 
claims administrative data
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*Baseline is defined as the 6 months prior to first hypoglycemia claim during the potential period 
of onset of PBH symptoms and care seeking

C
O

M
O

R
B

ID
IT

IE
S

4,077 linked open and closed claims PBH patients

After inclusion and exclusion, the closed claims 
sample of patients with PBH was 1,818 

Total Population
(100% Prevalence)

Open Claims
Broadest claims-based coverage but 

not the full population

Closed Claims
Smallest claims 

data with highest 
research quality

EMR
Partial overlap with 

closed claims

EMR PBH cohort

Many patient characteristics such as age, 
gender in the open claims PBH cohort were 
similar to the EMR characteristics (Figure 4)
• Consistency in data attributes across groups 

demonstrates clinical plausibility of the 
algorithm's ability to quantify a PBH cohort

In addition, patients initially presented outside 
of endocrinology, highlighting the importance 
of PBH education and recognition across 
specialties (Figure 5)
• In alignment with care guidance, early 

referral to endocrinologist may streamline 
care18

The   EMR   and   open claims   study cohorts were compared to demonstrate the ML algorithm validity

A retrospective   closed claims   study cohort applied stringent inclusion/ exclusion criteria to best characterize burden in a small high-quality 

longitudinal subset of the total PBH population 

Figure depicts overlap not 
true coverage proportions
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