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Age at Onset
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Birth Birth
Neonatal 7 wk.
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Neonatal 5wk,

Death
Group I
5 days
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4 days
6 days

6 days
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5wk,

8 wk.

2 mo.
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Predominant
Clinical Symptoms

Infants Dying Before the Age of One Week

Vomiting; failure
to pass meeonium

Vomiting; failure
to pass meconium

Vomiting; failure
to pass mccum'un;ﬁ

!
Vomiting; prema-
turity

Failure to pass

meeonfum; distended fetal peritonitis

omen

Dying Between the Ages of One Week and Six

Infection of respl-
ratory traet

Teeding problem;
failure to gain

Poor development;
large stools

Failure to gain;
cough

Failure to gain;
cough

Andersen DH: Am J Dis Child 56:344-399, 1938
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Cause of Death

Meconiumn fleus; peri-
tonitis (Staph. aureus)
Meeonium fleus; uleers
of ileum and colon;
peritonitis

Band across lumen of
ileum with obstruetion
peritonitis

Multiple atresia of
ilenm; volvulus; perito.
nitis (Str. haemolyticus

Atresia of jejunum;

Bronchopneumeniaj
branchiectasis

Purulent bronehitis;
bronchopneumonia
with abscesses
(8taph. aureus)
‘Bronchopneumonia;
empyemsa
Bronehiectasis;
purulent bronchitis;
lobular pneumonia
(Staph. aureus)

Purulent bronehitis
(Staph. aureus);

Postmortem Observations

Data on Panereas

Cystle fibrosis; duet
of Wirsung patent

Cystic fibrosis; ste-
nosis of duct of
Wirsung

Cystic fibrosis
Cystic fibrosis

Cystic fibrosis

Tonths
Cystic fibtosis

Cystie ﬂlzrm;is

Cystic fibrosis;

loss of islands
Cystie fibrosis;
atresin of Wirsung's
duet ?

Cystic fibrosis;

Screenshot  ™M*™*
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Other Data

Urie acid infarcts of
kidney

Meckel’s diverticulum: ate-
lectasis of lungs; urle
acid infarets of kidney

Meckel’s diverticulum, urie
acid infarcts in kidneys

Aspiration of gastrie
contents

Congerital malformations

of heart; jaundice of liver;
atresia of cystic duct: con-
genital atelectasis of lungs

Keratinizing metaplasia in
trachea; hemosiderosis of
liver and spleen

Otitis media (Staph.
aureus)

Atresia of cystic duct;
atrophy of gallbladder;
eysts of cystic duct and
gallbladder; congenital
strictures of ureter;
congenital maliormation
of aorta

Congenital strietures of

ureter; fatty liver; hemo-
siderosis of liver and epieen




Overview of the pancreas

Exocrine pancreas (98%)

Acinar cells secrete
digestive enzymes

Common bile duct

Pancreas

Endocrine
pancreas
(islets, ~2%)

B cells (insulin)
a cells (glucagon)

Intestine
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Impact of non-functional CFTR in the pancreas

NORMAL CYSTIC FIBROSIS

Ductal cells Acinar cells Ductal cells Acinar cells

Protein precipitation
and obstruction

Concentrated
Digestive acidic High protein
HCO, HCO, enzymes @ * protein concentration

secretion
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Pancreas Pathology in Cystic Fibrosis
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Adapted from Norris et al: J Endocrinol 2019, PMID: 30759072
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Diabetes rates increase with age in people with CFTR
mutations of varying severity
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Progressive insulin secretory defect and loss of early-
phase insulin secretion in CF
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The islet B-cell is relatively spared in CF

B-cell CFTR synthesis B-cell abundance Islet “genes”

log, FC
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GLP1RA
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KCNJ114
ﬂ ARXH

NoCF CF

i
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Insulin Area/Tissue Area (%)

_ Hart NJ et al: JCI Insight, 2018;
White MJ et al: JCEM, 2019; PMID: 31748811 Hull RL et al: Diabetes Care, 2018; PMID: 29437698  pMID 29669939
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CF islets show very high
levels of inflammation

Hull RL et al: Diabetes Care 41:823-830, 2018
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Comprehensive analysis of the CF pancreas

Kyle Hannah Sierra Jacinta Allen  Aga D’Antonio
Gaulton Mummey Corbin Lucero Wang  -Chronowoska
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Single nuclear RNAseq — initial results
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Comprehensive analysis of the CF pancreas
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Example images from spatial profiling
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Next Steps — validation and exploratory analyses

RNA (spatial profiling Protein (Immunostaining)
0 . KRT19

Victoria
Johnston
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Summary

« Diabetes is a common complication of CF and is likely
to increase in prevalence as the CF population ages

. Insulin deficiency is common in CF, but the beta cell
itself is relatively unaffected

«  Multiple cell types within the islet (and pancreas) exhibit
abnormalities in abundance, arrangement and
phenotype in CF

« Ongoing work to better understand these abnormalities
will help develop improved treatment options for people
A with CFRD
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