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P
olycystic kidney disease (PKD)
has become recognized as a

genetically and clinically heteroge-
neous condition, with new disease
genes being discovered upon atyp-
ical presentation. Atypical presen-
tation contrasts with the classic
clinical picture of autosomal domi-
nant PKD (ADPKD), which is char-
acterized by symmetric bilateral
kidney enlargement, presence of
liver cysts, and a PKD-family his-
tory, often over several consecutive
generations. Sequencing aberra-
tions in the genes PKD1/PKD2 ac-
count for the vast majority of
typical ADPKD (>90%); however,
variants in new disease genes are
to be considered upon atypical im-
aging patterns (unilateral, asym-
metric, segmental, lopsided, or
bilateral cystic disease with unilat-
eral or bilateral kidney atrophy) or
absence of typical extrarenal mani-
festations (e.g., liver or pancreas
cysts, intracranial aneurysms, car-
diac valve disease, colonic diver-
ticula). Mechanistically, the
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following 2 groups can be distin-
guished among these new PKD dis-
ease genes: (i) genes encoding for
components of the endoplasmic re-
ticulum (ALG5,1 ALG6,2 ALG8,3

ALG9,4 DNAJB115) and (ii) genes
whose products are located and
functionally associated with the
primary cilium (IFT140,6 NEK87)
(Figure 1a). Upon biallelic alter-
ation, virtually all these genes
were previously associated with an
early-onset syndromic condition
within the spectrum of congenital
disorders of glycosylation (ALG5,
ALG6, ALG8, ALG9) or nephro-
nophthisis related ciliopathies
(IFT140, NEK8).

Among atypical presentations,
PKD due to monoallelic pathogenic
variants in IFT140 appears to be
the predominant entity, character-
ized by an attenuated, mild natural
history, with little to no incidences
of kidney failure in midlife.6,8,9 In
their current article, Fujimaru
et al.10 report on the relatively
high prevalence of pathogenic
IFT140 variants specifically among
PKD-patients without overt family
history (4.5% vs. 1% in PKD-pa-
tients with a family history). The
authors argue that 10% to 25% of
the total PKD population negate
2585
familial affection and that such
absence of family history may in-
crease the likelihood of causal ge-
netic findings in the spectrum of
non-PKD1/2-mediated disease,
notably ADPKD-IFT140. In their
cohort of 157 adults with PKD ($5
cysts/kidney), they employed a
targeted panel of 69 to 92 cystic
kidney disease genes, including
IFT140. As a result, they found
monoallelic diagnostic IFT140
variants in 4.5% of the cohort,
variants in PKD1/2 in 32.5%, and
variants in other cystic kidney
disease genes (e.g., HNF1B,
PKHD1, OFD1, NPHP4) in 4.5%.
Similar to the initial description of
ADPKD-IFT140,6 the authors
report on minor liver involvement,
but atypical renal cyst size and
locations (large, exophytic cysts)
with lower total kidney volume
and better renal function,
compared to classical ADPKD-
PKD1/2. Prevalence of arterial hy-
pertension was similar to that of
patients with pathogenic variants
in PKD1/2 and 3 out of 7 patients
with pathogenic IFT140 variants
and adequate cerebral imaging
actually showed an intracranial
aneurysm.

Nevertheless, some knowledge
gaps for ADPKD-IFT140 remain.
From this and previous studies,
there is still insufficient data
available on the prevalence of
extrarenal disease: notably, the
open question of whether intra-
cranial aneurysms or retinal phe-
notypes are part of the disease
spectrum, because the latter is
commonly observed in patients
with biallelic pathogenic variants
in IFT140 (MIM #266920 and
MIM #617781).6 Phenotypic vari-
ability may also be due to addi-
tional hypomorphic variants,
including variants of unknown
significance. Ultimately, mono-
allelic and biallelic disease are
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Figure 1. Overview on new autosomal dominant PKD genes with IFT140 being the most prominent example. (a) Among the 10% of
patients with genetically unresolved PKD, diagnostic variants in 1 of the 8 new disease genes can be found. Mechanistically, their gene
products either play a role in the ER-based N-glycosylation process of the polycystins (PC1/2) (purple) or are associated with primary
cilia function and signaling (light green). (b) Although renal disease severity decreases among the new ADPKD genes (with the
exception of NEK8 p.Arg45Trp), the likelihood of (pseudo) sporadic disease is increased in this group compared to typical ADPKD-PKD1/
2. ADPKD, autosomal dominant polycystic kidney disease; COPII, coat protein complex II; ER, endoplasmic reticulum; PKD, polycystic
kidney disease.
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likely to represent 2 ends of a
continuum.

Despite the growing list of
cystic kidney disease genes, in the
study of Fujimaru et al.,10 patho-
genic variants in cystic kidney
disease genes have only been
found in 41.4% of the 157 patients
without familial affection. Even
though an additional 20.4% of
patients carried a variant of un-
known significance in a cystic
kidney disease gene, this still
leaves almost 40% of the cohort
genetically unresolved, compared
to approximately 10% in patients
with a family history. This may in
part be explained by methodolog-
ical limitations (e.g., panel
sequencing). The diagnostic yield
may have been higher with more
sophisticated sequencing tech-
niques such as (long-range) whole
genome sequencing. Furthermore,
other genetic (e.g., germline or
somatic mosaicism) or nongenetic
causes of kidney cysts (e.g., ac-
quired renal cystic disease) remain
a possibility. Nevertheless, the low
estimated glomerular filtration rate
(median 42.9 ml/min) and the
relatively high prevalence of liver
2586
cysts (57.1%) suggest that PKD1/2
variants might have been missed in
these patients.

After all, the work by Fujimaru
et al.10 highlights the important
contribution of pathogenic IFT140
variants in ADPKD-like pheno-
types, especially for patients with
milder disease and no documented
familial affection.

In genetics, sporadic disease
typically suggests de novo status,
somatic mosaicism, or recessive in-
heritance. However, in sporadic
PKD with atypical adult-onset pre-
sentation, it is important to
consider dominant inheritance with
incomplete penetrance, due to a
pathogenic variant in one of the
newly discovered dominant PKD
genes. With the exception of
NEK8, where a distinct recurrent
de novo missense allele
(p.Arg45Trp) accounts for neonatal
PKD,7 this group of new PKD genes
is overall associated with relatively
mild cystic kidney disease. Spo-
radic cases are likely to be more
frequent because parental affection
was simply missed due to being
oligosymptomatic or asymptomatic
(Figure 1b). This phenomenon
K

contrasts with true sporadic dis-
ease. Instead, the case of missed
parental affection may therefore be
referred to as “pseudosporadic”.

Because family history is part of
the clinical diagnostic criteria for
imaging-based diagnosis of ADPKD
(Pei-Ravine criteria), ADPKD-
IFT140 and other nonclassical forms
of PKD can only be confirmed
through genetic testing. Conse-
quently, genetic testing has
become increasingly important for
the differential diagnosis of PKD in
adults, aids in the prediction of
disease progression, and guides
targeted treatment. For now, we
do not have sufficient evidence to
recommend cascade testing of rel-
atives for nonclassical forms of
PKD. However, informing patients
about the overall favorable prog-
nosis of ADPKD-IFT140 and other
non PKD1/2-mediated disease is a
key aspect of genetic counselling
and may provide great relief for
affected families.
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