Comorbidities and complications across genotypes in adult patients with pyruvate
kinase deficiency: Analysis from the Peak Registry
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RESULTS

• Pyruvate kinase (PK) deficiency is a rare, congenital, glycolytic enzymopathy
caused by mutations in the PKLR gene, which leads to lifelong hemolytic anemia
and may result in complications such as iron overload, pulmonary hypertension,
and gallstones1
• PK deficiency has wide genetic heterogeneity, with >300 mutations reported, and
previous data suggest that disease complications may be common regardless of
genotype2
• To better understand the characteristics and disease burden of patients diagnosed
with PK deficiency, the observational PK Deficiency Natural History Study (NHS;
NCT02053480) was initiated in 2014 at 31 sites across 6 countries, and followed
patients for 2 years1,3
• The Peak Registry (NCT03481738) was initiated in 2018 as a global retrospective
and prospective observational study of patients diagnosed with PK deficiency
to continue and expand on the PK Deficiency NHS and the understanding of PK
deficiency, with a targeted enrollment of approximately 500 adult and pediatric
patients at ~60 sites in up to 20 countries4

Baseline characteristics
• As of the 29June2021 data cut-off date, 90/103 (87.4%) adult patients in the
registry had complete PKLR genotype data (Table 1)
• Of these 90 patients, 57 (63.3%) were classified as M/M, 28 (31.1%) as M/NM, and 5
(5.6%) as NM/NM
• The distribution of the 3 classes of genotypes from patients with available data in
each Peak Registry enrollment country is shown in Figure 2

Medical history
• Median age (range) of PK deficiency diagnosis was 16.0 years (0–68) for the overall
adult population (all genotypes), 21.0 years (0–68) for M/M patients, 12.0 years
(0–40) for M/NM patients, and 0.0 years (0–0) for NM/NM patients (Table 1)
• Among the 87 patients with known transfusion status, 36.8% had never been
transfused (M/M: 44.4%; M/NM: 28.6%; NM/NM: 0.0%)
• Splenectomy had been performed in almost half of M/M patients (47.3%), the
majority of M/NM patients (60.7%), and all NM/NM patients (100.0%)
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• The Peak Registry is a global retrospective and prospective observational study of
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Figure 1. Peak Registry study design and duration
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Table 1. Baseline characteristics and medical history
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Figure 2. Genotype distribution by enrollment country
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• Jaundice was common for patients across genotypes (M/M: 32.7%; M/NM: 44.4%;
NM/NM: 25.0% [Figure 3])
• Biliary events (M/M: 30.4%; M/NM: 33.3%; NM/NM: 0.0%) and bone health problems
(M/M: 23.2%; M/NM: 22.2%; NM/NM: 0.0%) were also commonly reported
• Endocrine complications occurred in around 10% of patients with PK deficiency,
although the occurrence varied between genotype subgroups (M/M: 7.1%; M/NM:
14.8%; NM/NM: 25.0%)
• History of iron overload was observed in substantial numbers of patients,
regardless of genotype: 40.0% in M/M patients, 46.4% in M/NM patients, and
60.0% in NM/NM patients
• Overall, 57.8% of patients experienced ≥2 of the complications shown in Figure 3
(M/M: 56.1%; M/NM: 60.7%; NM/NM: 60.0%)

Figure 3. Percentage of patients experiencing complications in each genotype groupa
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• The Peak Registry is a global study, with patients based at numerous sites around
the world, which reduces biases toward genotypes that are more common in certain
geographic areas or populations
• The breadth of complications captured in the real-world setting for this analysis
spans a wide range of clinical phenotypes experienced by patients with each PKLR
genotype
• Centralized classification of genotypes in the Peak Registry allows for consistent
interpretation of data in line with previous research and publications in patients with
PK deficiency2

Limitations
• The absence of certain complications, such as biliary events and bone complications, in
the NM/NM group may reflect the low number of NM/NM patients with available data in
the analysis (n=5), making the true prevalence of these complications difficult to assess
• Although electronic case report forms require input of lifetime medical history, for many
adult patients, recall errors or incomplete medical histories may result in their medical
records inadequately reflecting conditions that they may have had as children or young
adults; thus, the frequencies reported here could be understated
• Prevalence rates for comorbidities and complications in this analysis represent only
diagnosed prevalence, so may exclude complications that have not yet been diagnosed
or have been misdiagnosed, therefore potentially underestimating their true prevalence

56.1

• This analysis reveals that adult patients across PKLR genotypes
experienced a wide range of serious comorbidities/complications
across multiple systems
• In addition to the breadth of comorbidities presented, these data
highlight the existence of multiple complications in individual
patients with PK deficiency and the need for appropriate monitoring
and management of these patients, regardless of genotype
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The longitudinal (up to 9 yearsa) design of the
Peak Registry will allow for continued monitoring
and follow-up of comorbidities and complications in
patients with PK deficiency

Complications

• Adult patients (≥18 years) were eligible for inclusion in this analysis if they had
available age at enrollment and complete genotype information as of the data cutoff date of 29June2021
• For this analysis, adults with complete PKLR genotype data were grouped into 3
cohorts: missense/missense (M/M), missense/non-missense (M/NM), and nonmissense/non-missense (NM/NM):
– NM mutations included nonsense, frameshift, in-frame small indels, large
deletions, and splicing variants (including R479H)
– Genotype classifications were aligned with those previously reported from the PK
Deficiency NHS2
• Data on demographics, laboratory values, and medical history inclusive of comorbidities
and complications at enrollment were summarized descriptively
• Comorbidities and complications common in patients with PK deficiency were identified
in collaboration with Peak Registry Steering Committee members and based on evidence
previously reported in the literature1,2,5
– Categories of comorbidities and complications with high clinical significance to
the adult PK deficiency population were included in this analysis (supplemental
material [QR code] contains the full breadth of comorbidities and complications)

Low NM/NM patient numbers make the true prevalence of complications difficult to assess; bPulmonary hypertension, arrythmia, left ventricular
hypertrophy, cardiac failure congestive; cNon-alcoholic steatohepatitis, non-alcoholic fatty liver, hepatic cirrhosis, hepatomegaly; dCholecystisis,
cholangitis, asymptomatic gallstones, bile duct stone; eHypothyroidism, growth hormone deficiency, hypoparathyroidism, secondary hypogonadism,
diabetes mellitus, nocturia, microalbuminuria, hyperthyroidism, Hashimoto’s disease, Basedow’s disease, thyroid mass; fFracture, osteoporosis,
osteopenia, bone pain; gDeep vein thrombosis, pulmonary embolism, 2 events classified as “other”; hHistory of iron overload defined as ever having
received: 1) chelation therapy or 2) phlebotomy for removal of iron; or within 3 months of enrollment had any of: 3) ferritin >1000 ng/mL, 4) liver MRI
(including FerriScan®) >3 mg Fe/g dry weight, or 5) cardiac T2* MRI ≤20 ms; iComplications included in the calculation of “≥2 different complications”
were cardiac, biliary, liver, jaundice, endocrine, bone health, thromboembolic events, and history of iron overload; M/M, missense/missense; M/NM,
missense/non-missense; MRI, magnetic resonance imaging; NM/NM, non-missense/non-missense
a

N represents the total number of adult patients from each country with available age at enrollment and complete PKLR genotype data in the Peak Registry as
of June 2021; n represents the number of adult patients with each PK deficiency genotype enrolled in each country; M/M, missense/missense; M/NM,
missense/non-missense; NM/NM, non-missense/non-missense; PK, pyruvate kinase

Baseline hematologic and iron markers
• At registry enrollment, median (range) hemoglobin in the M/M, M/NM, and
NM/NM cohorts was 9.9 g/dL (7.1–14.2), 9.1 g/dL (6.7–14.1), and 7.3 g/dL (6.9–8.1),
respectively (Table 2)
• Although all (n=5; 100.0%) NM/NM patients had been splenectomized, median
hemoglobin levels in this subgroup were numerically lower than in the M/M and
M/NM subgroups

3/5 (60.0)

Strengths

36.0
33.3

NA

STRENGTHS AND LIMITATIONS

40.0

40

7/32 (21.9) 31/53 (58.5) 6/24 (25.0) 16/28 (57.1) 1/8 (12.5) 12/20 (60.0)

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; aLow NM/NM patient numbers make the true prevalence of complications
difficult to assess; bHistory of iron overload defined as ever having received: 1) chelation therapy or 2) phlebotomy for removal of iron; or within 3 months
of enrollment had any of: 3) ferritin >1000 ng/mL, 4) liver MRI (including FerriScan®) >3 mg Fe/g dry weight, or 5) cardiac T2* MRI ≤20 ms; c5 patients
without known transfusion status or history of iron overload were not included; M/M, missense/missense; M/NM, missense/non-missense; MRI, magnetic
resonance imaging; NA, non-applicable; NM/NM, non-missense/non-missense

46.4

44.4

10

57.8

Genotype subgroups

All genotypes
M/M
M/NM
NM/NMa
N=90
N= 57
N=28
N=5
Ever
Never
Ever
Never
Ever
Never
Ever
Never
transfused transfused transfused transfused transfused transfused transfused transfused
n=5
n=0
n=20
n=8
n=30
n=24
n=55
n=32

Variable

70
Patients experiencing complication (%)

BACKGROUND

Table 3. Number of patients with a history of iron overload by transfusion status

Table 2. Baseline hematologic and iron markers

• The most common cardiac complication in the overall adult population was
arrhythmia (5.8%) and was observed in 5.5% of M/M patients, 7.4% of M/NM
patients, and 0.0% of NM/NM patients (Supplemental table 2 [QR code])
• At least 1 thromboembolic event was reported in 7 patients; of the patients
who experienced thromboembolic events, the timing of the events relative to
splenectomy was known for 6 patients, and in all 6 patients the 13 thromboembolic
events occurred after splenectomy (Supplemental table 3 [QR code])
– Details of the thromboembolic event(s) in a 7th patient were unspecified
• Of patients with a history of iron overload, 25.0% of M/M patients and 12.5% of
M/NM patients had never been transfused (Table 3)

Patients who crossed over from the NHS to the Peak Registry may have follow-up of up to 11 years

a
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