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Natural History of  the Hyperinsulinism 
Hyperammonemia Syndrome – A Multi-center 
Observational Study Incorporating Patient-centered 
Data through the HI Global Registry

Aim: A comprehensive summary of the clinical course, natural 
history, and quality of life outcomes in HI/HA syndrome

Approach: Pair medical record review with patient-centered 
data from HIGR



Approach Rationale

• Electronic medical record is a rich source of clinical information 
but….

• Only patients followed by a given center are included

• Incomplete information (>> information captured in medical record)

• Variable follow-up at a given center

• Information entered is clinician (and clinical problem) specific



Approach Rationale

1) Address potential selection bias – especially among those with 
milder or improved HI

• Differential referral patterns (CHI CoE)

• Loss to follow-up 

2) Gain insight into patient-perspective data that is typically 
absent from medical records

3) Sample size – strength in numbers!



Preliminary findings

5

30%

70%

HIGR (n=10)CHOP/Cook (n=66)

29%

71%

Yes

No

62

20 18

3

64

43
36

43

P
e

rc
e

n
t 

(%
)

P
e

rc
e

n
t 

(%
)

Natural History of the Hyperinsulinism Hyperammonemia Syndrome – A 
Multicenter Retrospective Review Incorporating Patient-centered Data

Elizabeth Rosenfeld1,2, Melinda Danowitz1, Nicole Wittmeyer1, Tai L.S. Pasquini3, Julie Raskin3, 
Paul S. Thornton4, Diva D. De Leon1,2

3401 Civic Center Blvd. •  Philadelphia, PA 19104 •  215-590-1000 •  chop.edu

BACKGROUND

METHODS

CONCLUSIONS
• Diazoxide dose requirement tends to decrease as patients 

age. However, most require treatment into adulthood. 
• Presentation with seizure, and initial misdiagnosis with 

epilepsy, is common.
• Strengths: Large EHR cohort; patient-centered data
• Limitations: Referral bias; differential loss to follow-up or 

survey completion

The hyperinsulinism hyperammonemia (HI/HA) syndrome manifests with 
fasting and protein-induced hypoglycemia, hyperammonemia, and 
neurological features including seizures. There is a paucity of high-quality 
evidence investigating the natural history of HI/HA syndrome. 

RESULTS

OBJECTIVES
To characterize the natural history of HI/HA syndrome with emphasis on:
1) treatment intensity over time
2) seizure history

Multicenter retrospective review of individuals with HI/HA evaluated at 
CHOP Jan 1988 - Jul 2022, at Cook Children’s Jan 2010 – Nov 2022, or who 
contributed survey data to HI Global Registry (HIGR) Oct 2018 – Oct 2022. 
Data from HIGR reported separately due to potential for patient overlap 
between data sources. HIGR n varies as respondents may not complete all 
surveys. Categorical data reported as percentages and continuous data 
reported as median (range). 

Characteristics of the cohort CHOP/Cook 
EHR (n=66)

HIGR 
(n=15*)

Age (years), median (range) 20.5 (0.5-58.0) 11.6 (1.8-29.4)*

Sex, female, % (n) 55% (36) 58% (7)*

Race, % (n)

White 62% (41) 33% (5)

Black or African American 4.5% (3) 0% (0)

Asian 1.5% (1) 0% (0)

Other 15% (10) 13% (2)

Missing/unknown 17% (11) 53% (8)

Ethnicity, % (n)

Hispanic or Latino 12% (8) 7% (1)

Not Hispanic or Latino 56% (37) 27% (4)

Missing/unknown 32% (21) 66% (10)

Years follow-up, median (range) 2.1 (0-30.5) n/a

Age last contact (years), median (range) 11.1 (0.4-35.9) n/a

Funding & Acknowledgements
This work was supported by a research grant from the University of

Pennsylvania Orphan Disease Center in partnership with Team CHIbra and

Congenital Hyperinsulinism International. We would like to thank the patients

and caregivers for their contribution to HIGR.
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Diazoxide Dose Adjustment by Age

Kruskal-Wallis p=0.07

Age at presentation/diagnosis CHOP/Cook EHR 
(n=61)

HIGR
(n=14)

Presentation, median (range) 5mo (0d- 2.5y) —

0-6 days, % (n) 31% (19) 50% (7)
1-4 weeks, % (n) 7% (4) 14% (2)
5 weeks - 6 months, % (n) 23% (14) 14% (2)
7-11 months, % (n) 18% (11) 7% (1)
1-3 years, % (n) 21% (13) 7% (1)
>3 years, % (n) 0% (0) 7% (1)

HI diagnosis, median (range) 6mo (0d- 17.1y) —

HI/HA diagnosis, median (range) 14mo (0d-28.9y) —

1Division of Endocrinology and Diabetes, Children’s Hospital of Philadelphia, Philadelphia, PA, USA 2Department of Pediatrics, 
Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, USA 3Congenital Hyperinsulinism International, 

Glen Ridge, NJ, USA 4Congenital Hyperinsulinism Center, Cook Children's Medical Center, Fort Worth, TX, USA
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83%

17%

64%

36%

History of any confirmed or suspected seizure

HIGR (n=14)CHOP/Cook (n=66)

Yes

Yes

No

No

33% Fully resolved after HI treatment

13% Persisted despite HI treatment

38% Resolved w treatment, then recurred

16% Onset after HI treatment

Diagnosed with epilepsy 
before HI

22% 44%

Epilepsy history after HI treatment

No
Yes

53% atypical absence type
58% remain on AED
Age last contact: 12.8 years

range: 2.2-31 years

Seizure type unrecorded
100% remain on AED
Age last contact: 14.0 years

range: 13.8-19.9 years

Of these, 51% diagnosed with epilepsy
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Preliminary findings: EHR data only…
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Preliminary findings: Seizure course
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• More to come!
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