Comorbidities and complications in pediatric patients with pyruvate kinase deficiency
enrolled in the Peak Registry

Rachael F Grace, MD,' Andreas Glenthgj, MD,? Carl Lander, RN,® Eduard J van Beers, MD, PhD,* Hitoshi Kanno, MD, PhD,° Joan-Lluis Vives Corrons, MD, PhD,° Paola Bianchi, PhD,” Dagmar PospiSilova, MD, PhD,® Jean Williams, MPH,® Yan Yan, MS,® Bryan McGee, PharmD, MBA,®°

Bertil Glader, MD, PhD'®

'Dana-Farber/Boston Children’s Cancer and Blood Disorders Center, Harvard Medical School, Boston, MA, USA; ?2Department of Hematology, Copenhagen University Hospital — Rigshospitalet, Copenhagen, Denmark; 3Thrive with PK Deficiency, MN, USA; “Benign Hematology Center, Van Creveldkliniek, University Medical Center Utrecht,
University of Utrecht, Utrecht, The Netherlands; °Department of Transfusion Medicine and Cell Processing, Tokyo Women’s Medical University, Tokyo, Japan; °Red Blood Cell and Haematopoietic Disorders Research Unit, Institute for Leukaemia Research Josep Carreras, Barcelona, Spain; ‘UOC Ematologia, Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico, Milan, Italy; 8Department of Pediatrics, Palacky University and University Hospital, Olomouc, Czech Republic; °Agios Pharmaceuticals, Inc., Cambridge, MA, USA; “Stanford University School of Medicine, Palo Alto, CA, USA

BACKGROUND

RESULTS

« Pyruvate kinase (PK) deficiency is a rare hemolytic anemia caused by mutations
in the PKLR gene'

« PK deficiency and its supportive treatments are associated with a wide spectrum
of comorbidities and complications??

e Data indicate there is a high disease burden in pediatric patients with this
condition, although the full breadth of clinical presentations and complications
has yet to be fully characterized®#

e To better understand the longitudinal clinical implications of PK deficiency,
including the natural history of the disease, treatments and outcomes, and the
variability in clinical manifestations and disease burden, the Pyruvate Kinase
Deficiency Global Longitudinal (Peak) Registry (NCT03481738) was initiated in
2018°

« The Peak Registry is a global, retrospective and prospective, observational
study of patients with PK deficiency, with a targeted enrollment of up to 500
adult and pediatric patients at ~60 sites in up to 20 countries®

OBJECTIVE

e To further describe the comorbidities and complications experienced by
pediatric patients with PK deficiency in the Peak Registry

METHODS

 The Peak Registry opened for enrollment in 2018 and will continue enrolling
until early 2025

e All participants are followed prospectively for at least 2 years and for up to
O years (Figure 1)

Figure 1. Peak Registry study design and duration

Study duration

Enrollment period: 7 years

The registry includes
patients of any age
with a confirmed
diagnosis of PK
deficiency obtained
by genetic testing

Prospective follow-up: minimum 2 years

Apnis jo pu3

Total follow-up: 2-9 years?

I I I I I I I I I I
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Year

aParticipants in the Peak Registry who were originally included in the PK Deficiency Natural History Study from 2014 to 2017 and for
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e This analysis included pediatric patients (<18 years) with available age and
classifiable PKLR genotype data as of O1December2021

« Patients were grouped into cohorts by age at enrollment (<6, 6-<12, 12—-<18

years) and genotype (missense/missense [M/M]; missense/non-missense
[M/NM]: non-missense/non-missense [NM/NM])

« Demographic data, laboratory values, and medical history inclusive of
comorbidities and complications were described for all patients with available
data

— Continuous variables were summarized using mean, SD, median, and range

— Categorical variables were summarized by number and proportion of patients
within a category

« Categories of comorbidities and complications with high clinical significance
to the neonatal and pediatric PK deficiency population were included in
this analysis (Supplemental information [QR code] contains the full list of
comorbidities and complications collected)?*

Baseline characteristics

« As of O1IDecember2021, 81 pediatric patients in the registry had available age
and classifiable PKLR genotype data

e Baseline characteristics are shown in Table 1

Medical history

 The majority (91%) of patients had received =1 transfusion (ever transfused)
prior to or at enrollment (Table 1), with younger patients (<6 years) numerically
more likely to have been ever transfused

 Most patients had a history of iron overload, regardless of age or genotype

Table 1. Baseline characteristics and medical history

All

patients Patients by genotype

Patients by age

6-<12yrs 12-<18 yrs M/M

M/NM NM/NM
n=28 n=10

_ <6 yrs
N=81 n=34

n=30 n=17 n=43

Baseline characteristics

Age at enroliment, mean

7.0 (4.69) 2.4 (1.67) 8.3 (1.93) 13.7 (1.53) 7.0 (4.63) 5.9 (4.51) 9.6 (4.79)
(SD), yrs
Female, n (%) 43 (53.1) 19 (55.9) 12 (40.0) 12 (70.6) 25 (58.1) 12 (42.9) 6 (60.0)
Medical history
Age at PK deficiency . 34 o8 15 41 26 10

diagnosis,? N’

Median (range), yrs 1.0 (-1to14)* 0.0 (-1to4)* 1.0 (-1to11)® 6.0 (-1t014)* 0.0 (-1to14)> 0.0 (0-11) 2.0 (-1to11)°

Never transfused, n/N’ (%) 7/79(8.9) 2/34(5.9) 3/28(10.7) 2/17 (11.8) 3/42(71) 4/27(14.8) 0/10(0.0)

Ever transfused, n/N’ (%) 72/79 (91.1) 32/34(94.1) 25/28 (89.3) 15/17(88.2) 39/42(92.9) 23/27 (85.2) 10/10 (100.0)

The number of patients with known results (denoted as N’) was used as the denominator in calculation of percentage. Patients with data
missing, or with response as “Not Reported” or “Not Done” were excluded from the denominator; 2Age at PK deficiency diagnosis = year of
PK deficiency diagnosis — year of birth; "Age of PK deficiency diagnosis of -1 may represent patients diagnosed in utero

M/M, missense/missense; M/NM, missense/non-missense; NM/NM, non-missense/non-missense; PK, pyruvate kinase; yr, year

Hematologic and iron markers at enrollment

e Median (range) hemoglobin in the M/M, M/NM, and NM/NM cohorts was
8.9 g/dL (6.2-12.3), 8.5 g/dL (5.8-11.5), and 7.5 g/dL (7.1-8.3), respectively
(Table 2)

e Overall, the median (range) indirect bilirubin level was 3.13 mg/dL (0.6-12.0)

« The median (range) ferritin level in the cohort was 714 ug/L (51-2997);
median ferritin levels tended to be highest in younger children, associated with
transfusion frequency (<6 years: 829 ug/L [123-2000]; 6—-<12 years: 698 ug/L
[51-2997]; 12-<18 years: 451 ug/L [102-2499])

Table 2. Hematologic and iron markers at enroliment

All ' '
et Patients by age Patients by genotype
<6yrs 6-<12yrs 12-<18 yrs \Y VA
n=34 n=30 n=17 n=43
Hemoglobin, N’ 47 15 22 10 25 14 8
: 8.4 8.6 8.5 8.0 9.0 8.5 7.6
siEeliE (e, gl (5.8-12.3)  (5.8-12.3)  (71-12.0)  (6.8-114)  (6.2-12.3)  (5.8-1.5)  (71-8.3)
Reticulocyte percent, N’ 16 8 7 1 12 3 1
Median (range). % 7.0 3.8 9.1 34.8 7.0 3.9 9.3
Sy 78 (2.2-42.5) (2.2-291) (3.6-42.5) (34.8-34.8) (3.2-425) (2.2-291)  (9.3-9.3)
Indirect bilirubin, N’ 28 9 14 5 16 9 3
Median (range). ma/dL 313 3.16 3.00 3.90 2.90 3.90 3.90
ge), mg (06-12.0)  (0.9-71)  (0.6-12.0) (24-87)  (06-71)  (0.9-87) (3.8-12.0)
Lactate dehydrogenase, N’ 23 8 10 5 16 6 1
Median (range). U/L 568 807 489 598 579 500 2949
ge), (135-2949) (526-2949) (206-1551) (135-1798) (135-1798) (206-1081) (2949-2949)
Ferritin, N’ 23 7 10 6 12 7 4
Median (range) L 714 829 698 451 698 864 1127
ge), Hg (51=2097)  (123-2000) (51-2997) (102-2499)  (51-1073)  (102-2997) (264—-2499)

The number of patients with known results (denoted as N’) was used as the denominator in calculation of percentage. Patients with data
missing, or with response as “Not Reported” or “Not Done” were excluded from the denominator; M/M, missense/missense;
M/NM, missense/non-missense; NM/NM, non-missense/non-missense; yr, year

Prenatal/neonatal management, comorbidities, and complications?

The most common exam findings in neonates were neonatal jaundice (69%),
hepatomegaly (21%), and splenomegaly (21%) (Supplemental table 1
[QR code])

Abnormal lab findings in neonates were common: anemia (62%),
thrombocytopenia (20%), and hyperferritinemia (7%) (Supplemental table 1
[QR code])

Prenatal/neonatal complications occurred in most patients (85%), including
preterm delivery (14%), pulmonary hypertension (7%), hepatopathy/hepatic
failure/cholestasis (7/%), cutaneous extramedullary hematopoiesis (4%),
coronary artery disease (3%), in utero growth retardation (3%), and hydrops
fetalis (1%) (Figure 2, Supplemental table 1 [QR code])

Prenatal/neonatal management was required in approximately two-thirds
of patients, including phototherapy (52%) and exchange transfusion (24%)
(Figure 2, Supplemental table 2 [QR code])

Comorbidities and complications in pediatric patients?

Q) enrollment; yr, year /

Liver complications, including fatty liver, cirrhosis, and hepatomegaly, occurred
in 32% of patients and were common across age and genotype subgroups
(Figure 2, Figure 3)

In the 12 months prior to enrollment, 33% had received regular transfusions
(=6 transfusions in that period), with younger patients receiving regular
transfusions more frequently (Figure 2)

Lifetime history of splenectomy and chelation therapy was generally higherin
older pediatric age groups and varied by genotype (Figure 2, Figure 3)

Bone fracture and bone pain were the most common bone health problems
(9% and 4%, respectively) (Supplemental table 3 [QR code])

Other notable complications were biliary events (21%), extramedullary
hematopoiesis (12%), and cardiac complications (7%) including pulmonary
hypertension (4%) (Supplemental table 3, Supplemental table 4 [QR code])

Approximately 10% of patients reported mental health issues including
depression and anxiety (Figure 2, Supplemental table 6 [QR code])

aComorbidities and complications are derived from baseline and/or follow-up data

Figure 2. Lifetime history of comorbidities, complications, and managementin

each age group?
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Figure 3. Lifetime history of comorbidities, complications, and managementin
each genotype group?
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Q) enrollment; M/M, missense/missense; M/NM, missense/non-missense; NM/NM, non-missense/non-missense

SUMMARY

o Pediatric patients with PK deficiency experience a wide range
of comorbidities and complications, even at an early age and
regardless of genotype

Neonates have varied presentations and complications

(eg, hyperferritinemia, hepatic failure, thrombocytopenia,
pulmonary hypertension) that may be difficult to recognize as
PK deficiency, potentially leading to initial misdiagnosis and
unnecessary treatments

Awareness of the variable manifestations
of PK deficiency may help clinicians
appropriately diagnose, monitor, and manage
pediatric patients
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