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@ Learning Objectives
1. To cover and appreciate the nature, epidemiology
and diagnosis of autosomal dominant tubulointer-
stitial renal diseases
2. To cover the nature, diagnosis and characteristics of
autosomal recessive nephronophthisis conditions

— Definition

ADTKD is a group of conditions characterised by
chronic tubulointerstitial disease and progressive chronic
kidney disease (CKD) in the context of a bland urine,
with an autosomal dominant pattern of inheritance.

Nephronophthisis (NPHP) is a group of ciliopa-
thies commonly causing end-stage renal disease in
childhood and adolescence, characterised by chronic
tubulointerstitial disease and progressive CKD in the
context of a bland urine with an autosomal recessive
pattern of inheritance.

34.1 Introduction

In 2015, KDIGO produced a consensus report which pro-
posed the current classification of ADTKDs to replace
previous nomenclature which included ‘medullary cystic
kidney disease’ as well as providing guidance on diagnosis
and management which has enhanced awareness and
understanding of these conditions [1]. The main genes
associated with ADTKD are UMOD, MUCI, REN and
HNFI B, although new mutations and genes allied to this
group continue to be discovered. They share an incon-
spicuous renal presentation, with the not infrequent
occurrence of cysts which can be cortical or medullary
and do not usually result in renal enlargement. However,
there are some clinical clues to indicate the pathological
process and differentiate between the individual diseases
(8 Fig. 34.1). The current state of knowledge with
ADTKD:s is very nicely reviewed by Devuyst et al. [2].

These conditions range from rare to very rare,
although it is likely that they are underdiagnosed given
the paucity of constitutional symptoms or urinary find-
ings that normally trigger investigation. A recent analy-
sis of patients with end-stage renal failure in Ireland
found a prevalence of 0.54% with a mutation consistent
with ADTKD; this group comprised 42.6% MUCI,
32.5% UMOD and 13% NHFI-f mutations [3]. An
increased awareness of these conditions is likely to result
in a greater prevalence and earlier diagnosis as well as
the discovery of new mutations.

Inherited renal ciliopathies include ADPKD,
X-linked disorders such as oral-facial-digital syndrome
and a heterogeneous but important group of autosomal
recessive conditions such as ARPKD (discussed else-

where) and nephronophthisis. Nephronophthisis also
results in progressive Chronic kidney disease (CKD)
characterised by interstitial fibrosis and tubular atrophy
(IFTA) and sometimes microcytes as a result of genetic
disorders of the cilium. Urine analysis in these patients is
also bland and often shows concentration defects.
Nephronophthisis is the commonest monogenic cause of
ESRD in the first three decades of life. Moreover, in
10-20% of cases, nephronophthisis is associated with
significant syndromic findings that result in a much ear-
lier diagnosis as well as long-term disability.

Between nephronophthisis and ADTKD, there is a
moderate portion of chronic kidney disease that needs
diagnosis and management.

34.2 ADTKD

Autosomal dominant tubulointerstitial kidney diseases
(ADTKD).

34.3 ADTKD-UMOD

Uromodulin (also known as Tamm-Horsfall glycoprotein)
is a genuinely fascinating molecule produced solely in the
kidney and with pleiotropic roles [4]. These include preven-
tative roles in stone formation by reducing aggregation of
calcium in super-saturated filtrate and urinary tract infec-
tion by binding to uropathogenic E. coli inhibiting bacte-
rial adhesion to uroepithelial cells. It is also involved in salt
and water regulation via the NKCC2 co-transporter and
potassium ROMK channel as well as being implicated in
innate immunity and immune regulation within the kidney.
In this context, variants of uromodulin have been associ-
ated with a propensity to stone formation, CKD and
hypertension in the general population.

ADTKD-UMOD is probably the commonest form
of ADTKD, with one UK study finding a prevalence of
2% in ESRD patients [5]. It results from mutations in the
uromodulin gene that are mostly missense mutations
causing disruption of conserved cysteine residues and
resulting in misfolding of the mature protein.

34.3.1 Aetiology and Pathogenesis

Misfolded uromodulin is abnormally trafficked with
reduced expression on the apical surface of the epithe-
lial cell and progressive accumulation in the endoplas-
mic reticulum particularly in the thick ascending limb
(TAL). This results in ER stress, apoptosis, progressive
interstitial fibrosis, tubular atrophy, microcyst formation
and a secondary inflammatory infiltrate.
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CKD, interstitial fibrosis and tubular atrophy, bland urine deposit
Autosomal Dominant family history

Hyperuricaemia
early onset gout+

Hyperuricaemia
early onset gout

B Fig.34.1  Genes associated with ADTKD and associated clinical
features. All are associated with CKD, minimal proteinuria/bland
urine and an autosomal dominant family history, although the phe-

34.3.2 Clinical Features

In common with all ADTKDs, the presentation of
ADTKD-UMOD is usually unflamboyant, with pro-
gressive CKD, a bland urinary sediment, an absence of
hypertension and a mild urinary concentration defect.
Hyperuricaemia (70%) and gout (50-75%) are common.
Gout tends to be early onset (mean age 21), and men are
often worse affected [6]. The clinical course is very vari-
able, but the median age of ESRD is in the mid-50s.
Cysts are seen in a proportion of patients, but their
absence should not be considered strong evidence
against the diagnosis. As mentioned previously, this is
one reason why the old name of ‘medullary cystic kid-
ney disease type 2’ has been retired. In addition, the
absence of early onset gout in many people with the dis-
order has rendered the alternative name of ‘familial
juvenile hyperuricaemic nephropathy’ similarly unhelp-
ful.

34.3.3 Diagnosis

The diagnosis is most likely to be made in the context of
a family history of early onset gout and CKD consistent
with autosomal dominance by a nephrologist with a
high index of suspicion. The kidneys are likely to be
normal in size or small and may have some cysts (with-
out renal enlargement). Renal biopsy is not diagnostic
but likely to show IFTA as the predominant feature in
the context of relatively well-preserved glomeruli.

1. Hypoplastic anaemia in
childhood,

2. lowish blood pressure,
3. mild hyperkalaemia,
4. Hyperuricaemia
5. Early onset gout
6. AKI with minor insults

1. CAKUT

Neutropenia

2. Hypomagnesaemia Congenital
3. Hyperuricaemia anaemia
4. MODY brachydactyly

5. Pancreatic atrophy
6. Abnormal LFTs
7. Genital tract
abnormalities

notype may vary significantly in NHFI-f3 so as to appear unrelated
kidney conditions. CAKUT congenital abnormalities of the kidney
and urinary tract, MODY maturity-onset diabetes of the young

Although not a standard test, it may be possible to dem-
onstrate excess uromodulin by immunofluorescence or
to demonstrate low levels of urinary uromodulin. A
definitive diagnosis is likely to rely on genetic testing.

34.3.4 Treatment

There is no specific treatment for ADTKD-UMOD
apart from normal supportive measures for progressive
CKD. As with most tubulointerstitial disease, hyperten-
sion is not a major feature and diuretics may exacerbate
hyperuricaemia. Management of hyperuricaecmia with
xanthine oxidase inhibitors makes sense in controlling
gout, although there is no data to suggest that it slows
progression. Uricosurics such as benzbromarone or
losartan (but probably not salicylic acid) might also be
helpful. Renal transplantation is curative (with disease
recurrence in an allograft not described), but potential
familial live donors need genetic screening to exclude
the diagnosis.

34.4 ADTKD-MUC1

ADTKD-MUCTI results from a mutation in the MUCI
gene that encodes the membrane-bound mucoprotein
Mucin-1 [10]. The result is progressive chronic kidney
disease in the context of bland urinary sediment. It is a
rare condition, although recent data suggests a preva-
lence similar to that of ADTKD-UMOD.
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34.4.1 Aetiology and Pathogenesis

Mucin-1 is a membrane-bound mucoprotein found on
the apical surface of epithelial cells in many tissues
including reproductive organs, glandular tissue and the
renal tubules. The protein has an extracellular domain,
which includes a variable number of Mucin repeats, a
transmembrane domain and a cytoplasmic tail that can
undergo phosphorylation mediating several intracellu-
lar processes. Its functions include promoting cell
growth and survival as well as preventing pathogen inva-
sion of the cell [§8].

In ADTKD-MUCI, there is a single cytosine ade-
nine insertion in the variable number tandem repeat
which encodes the extracellular Mucin repeat part of
the protein. The aberrant protein Mucin-1-frame-
shifted (MUCI-fs) is unable to serve its intended protec-
tive function and accumulates in the cytoplasm leading
to premature cell death [9]. This causes progressive
nephron loss and therefore chronic kidney disease.
Interestingly, in ADTKD-MUCI, this effect is isolated
to renal tubular cells and not seen in other tissues.

34.4.2 Clinical Features

ADTKD-MUCI is notable for its lack of distinctive
characteristics [10], and this almost certainly contributes
to a relatively late age of initial diagnosis (40 years).
Individuals present with an elevated serum creatinine
and bland urinary sediment in the context of a family
history of autosomal dominant kidney disease.
Hyperuricaemia and gout do occur but to a lesser degree
than in ADTKD-UMOD, and again renal cysts are
sometimes observed in affected individuals (hence the
older name of medullary cystic kidney disease type 1
that has now fallen out of use). However, they do not
have any other biochemical or imaging abnormalities to
point towards a specific diagnosis. The kidneys are nor-
mal or small in size depending on the degree of chronic
kidney disease. Biopsy findings are also non-specific
with features of interstitial fibrosis, tubular atrophy and
vasculopathy with minimal inflammation. While the
mutations demonstrate complete penetrance, the age of
progression to end-stage renal failure varies widely from
20 to 60 years (average 51) [7].

34.43 Diagnosis

ing [7]. However, genetic testing showing a heterozygous
mutation in the MUCI sequence is currently the best
way to confirm a diagnosis [§].

34.4.4 Treatment

The management of ADTKD-MUCI is based around
preventing the sequelae of CKD. Maintaining adequate
hydration and avoiding nephrotoxic medications are
also important. If an individual progresses to end-stage
renal failure, transplantation is a curative intervention
and good outcomes have been reported in this patient
group. Given the mode of inheritance and variable age
of development of CKD, family members who come
forward for live donor transplantation should undergo
genetic testing to determine their status.

34.5 ADTKD-REN

ADTKD-REN is a rare but interesting group of dis-
eases resulting from mutations in the renin gene leading
to progressive CKD with a bland urinary sediment.
There are some clinical features that make it more dis-
tinguishable.

34.5.1 Aetiology and Pathogenesis

These conditions result from mutations in either the
renin promoter, prosegment or mature renin peptide.
Renin is expressed throughout the renal tubule and jux-
taglomerular apparatus. In normal circumstances, pre-
prorenin is translocated to the endoplasmic reticulum
where it is cleaved to form prorenin and some is translo-
cated to the lysozyme and cleaved to form active renin.
Mutations of the promoter and prosegment lead to fail-
ure of normal translocation and processing, resulting in
reduced functional renin and an accumulation of
mutated peptide in the ER. This stresses the ER causing
apoptosis, premature cell death and ultimately CKD.

Patients with mutations solely affecting the mature
renin peptide probably avoid or incur less cell death
from deposition of abnormal peptide but will share the
characteristics of a low renin state.

34.5.2 Clinical Features

There needs to be a high suspicion of a diagnosis of
ADTKD-MUCI in an individual with progressive CKD
and a family history of autosomal dominant kidney dis-
ease in the absence of significant cystic disease on imag-

Reduced renin levels result in clinical features that may
give useful diagnostic clues. An early feature is mild to
moderate anaemia which is hypoproliferative and asso-
ciated with low erythropoietin levels. This may present
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in the second year of life and if apparent in the context
of CKD tends to be out of proportion with eGFR. The
anaemia may improve or disappear in adolescence sec-
ondary to the increase in sex hormones. The hyporeni-
naemic state results in a lowish blood pressure and a
propensity for pre-renal AKI with relatively mild insults
or a disproportionate drop in eGFR with NSAIDs.
Patients tend to have mildly elevated serum potassium
levels. They may also have hyperuricaemia and therefore
can present with gout. Patients with mutations involving
the renin promoter or prorenin segment tend to have
slowly progressive CKD, reaching end-stage renal fail-
ure at an average age of 52, w hereas those with abnor-
malities of the mature renin peptide are more likely to
present earlier with gout in their 20s with a greater range
of age at the time of development of end-stage renal dis-
ease (median age of 64).

34.5.3 Diagnosis

Unexplained childhood anaemia, episodes of unex-
pected AKI, mild hypotension, mild hyperkalaemia and
gout early in life are all suggestive and should be
enquired about particularly in the context of reduced
eGFR and a family history. These features, although
subtle, should give a pretty high index of suspicion, but
the definitive diagnosis is through genetic testing as
biopsy findings are non-specific but may show IFTA in
the context of normal glomeruli.

34.5.4 Treatment

Protecting the patient’s intravascular volume by avoid-
ing a low-salt diet makes sense, and fludrocortisone is
helpful in maintaining intravascular  volume.
Theoretically, fludrocortisone will have a negative feed-
back on renin production and therefore slow injury to
tubules from denatured proteins, although to date clini-
cal benefit has not been proven. Patients should also
avoid NSAIDs and volume depletion and may benefit
from uric acid reduction with xanthine oxidase inhibi-
tors. Transplantation is curative.

34.6 ADTKD-HNF1B

Mutations of the HNFIB gene, which encodes
Hepatocyte Nuclear Factor-1-p, are associated with
renal disease in two main ways: (a) via a variety of con-
genital abnormalities of the kidney and urinary tract
(CAKUT) and tubular development and (b) later in life
with ADTKD, fibrosis and tubular atrophy presenting
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as slowly progressive CKD. HNFI B mutations are also
associated with extra-renal manifestations including
maturity-onset diabetes of the young (MODY), abnor-
mal liver function tests and genital tract abnormalities.

34.6.1 Aetiology and Pathophysiology

How HNFI B mutations result in adult renal disease has
not been fully elucidated but includes abnormal
epithelial-mesenchymal  transformation,  aberrant
TGEF-p expression and mitochondrial disease [11].

34.6.2 Clinical Features

Despite the autosomal dominant inheritance of NHFI-f3
mutations, the diagnosis is often difficult as there can be
a large variation in clinical presentation. Even within
one family, individuals can present with seemingly iso-
lated developmental abnormalities of the kidney and
urinary tract. Renal manifestations in adulthood include
CKD minimal proteinuria, hypomagnesaemia and renal
cystic change that can result in renal enlargement (in
which situation patients may be misdiagnosed with the
far more common autosomal dominant polycystic kid-
ney disease).

Extra-renal manifestations that are helpful in raising
the diagnosis are MODY (initially non-insulin-
dependent diabetes before 25 years) with CT findings of
pancreatic atrophy. Unexplained raised liver function
tests are relatively common, and some patients may have
early hyperparathyroidism and autism or develop chro-
mophobe renal cell carcinoma. Ultrasound scans of
older children with NHFI-f3 suggest that abnormal cor-
ticomedullary differentiation is common (78%) is are
hyper-echoic kidneys (50%), with subcortical cysts
detectable in 70% and around a third of kidneys small at
presentation (REF). However, this represents patients
scanned at an early age presumably because of some
aspect of presentation or family history. Findings may
be less clear in those patients destined to develop ESRD
in late adulthood.

34.6.3 Diagnosis

The diagnosis may be suggested by the family history, a
low magnesium or high uric acid level, although none of
this is pathognomonic. MODY is an important clue,
and a review of an abdominal CT specifically for pan-
creatic atrophy might be indicative as might be persis-
tently abnormal liver function tests with normal
synthetic function and no alternative explanation or

34
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genital abnormalities. Renal biopsy is likely to show dis-
proportionate IFTA but relatively preserved glomeruli
which should raise ADTKD as a diagnosis but is not
diagnostic. The definitive diagnosis is based on genetic
testing.

34.6.4 Treatment

There is no specific treatment for ADTKD-NHFI-f
mutations, but it makes sense to educate and support the
patient in avoiding obesity and avoiding drugs that are
diabetogenic. Transplantation is curative for renal mani-
festations but with a presumably high risk of NODAT in
patients with pancreatic atrophy treated with CNIs and
steroids.

34.7 Rarer Forms of ADTKD

There are a small number of rare pedigrees described
with other mutations resulting in tubulointerstitial kid-
ney disease. Mutations of the alpha-subunit of SEC61
have been shown to be associated with abnormal trans-
location through the ER and accumulation of abnormal
SEC61 in the tubular epithelial cells. These mutations
are associated with a rare phenotype of small kidneys,
simple cysts and neutropenia.

34.7.1 Mitochondrial Cytopathy-Related

Interstitial Renal Disease

Until now, the most common presentation of mitochon-
drial DNA diseases involving the kidney has been
Fanconi syndrome with case reports of FSGS and ste-
roid-resistant nephrotic syndrome. However, a study of
a large pedigree of maternal inherited tubulointerstitial
disease recently identified a mutation causing functional
impairment of mitochondrial tRNA. The phenotype
was not associated with Fanconi syndrome or any sys-
temic neurological deficit. Given the huge metabolic
workload of the kidney and the relatively subtle presen-
tation of this form of mitochondrial disorder, it would
not be surprising if further mitochondrial mutations are
found to result in tubulointerstitial disease. The biggest
diagnostic clue here was maternal transmission [12].

34.7.2 Nephronophthisis

Nephronophthisis is a heterogeneous (and expanding)
group of ciliopathies with autosomal recessive inheri-
tance that are important because they are the common-

est cause of ESRD in the first three decades of life
(B Fig. 34.2). They are, not infrequently, associated
with extra-renal manifestations that result in significant
disability. The proteins encoded by NPHP 1-13 are all
expressed either in the primary cilia, the centrosome or
basal bodies at the base of cilia in renal epithelial cells.
This may result predominantly in renal disease or in a
proportion of patients serious extra-renal consequences
and responsible for a growing variety of clinical mani-
festations such as Joubert, Jeune, Meckel-Gruber and
Bardet-Biedl syndromes with tapetoretinal degeneration
(retinitis pigmentosa) and progressive blindness a com-
mon feature (20%). The understanding of the mutations
causing these diseases is improving rapidly and is com-
prehensively reviewed by Devlin and Sayer [13].

The commonest (comprising 20%) of the nephro-
nophthisis is NPHP-1 and ranges from 1:10,000 live
births in Finland to 1:50,000 in Canada but seemingly
less common elsewhere. As a group, they are responsible
for between 2% and 15% of ESRD in children and usu-
ally diagnosed early in life.

34.7.3 Aetiology and Pathophysiology

As with ADTKD, a variety of genetic mutations result
in a common pathway of renal epithelial cell disease. In
nephronophthisis, the common pathway is via ciliary
dysfunction. NPHP mutations impair intracellular sig-
nalling resulting in dysregulated tissue growth and
development of cysts. Histology demonstrates intersti-
tial fibrosis and atrophy, tubular cysts, thickened/multi-
layered basement membranes, relatively well-preserved
glomeruli (although secondary atrophy occurs with pro-
gression) and with limited inflammation [14].

34.7.4 Clinical Features

The clinical features are somewhat heterogeneous
depending on the mutations involved and severity of
renal dysfunction. Urinary concentration disorder may
be an early symptom with polyuria and polydipsia.
Renal dysfunction is usually associated with normoten-
sion (perhaps not with NPHP-2) and a bland urine and
normal or small kidneys on ultrasound. Cysts may be
apparent but they are usually small. Retinitis pigmen-
tosa typically presents with loss of night vision and
then progressive visual loss. Those with other extra-
renal manifestations may present very early with learn-
ing difficulties and cerebellar, hepatic, ocular or
psychomotor signs. The key features of some epony-
mous syndromes linked with NPHP are shown in
@ Table 34.1.
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Infantile NPHP Adolescent NPHP

Juvenile NPHP

€€

Nephrocystin - 1 Inversin Nephrocystin-3 Nephrocystin-4 Nephrocystin-5 Nephrocystin-6 Gli-similar protein-2 RPGRIP1L NEK-8
mutations mutations mutations \nephroretinin \Retinitis mutations mutatios mutations Mutations
mutations pigmentosa
ESRD aged 13 ESRD before 2 ESRD aged 19 GTPase regulator Variable CKD Juvenile CKD Joubert Renal cysts
years of age. (10-adulthood) Variable age of (RPGR) syndrome Cardiac and
ESRD from 11-34 mutations Cerebellar vermis Meckel- liver disease
Retinitis Retinitis Cerebellar ataxia aplasia (MTS), Gruber
pigmentosa pigmentosa Retinitis pigmentosa Retinitis Childhood ESRD  Joubert's syndrome syndrome
Oculomotor Situs inversus Hepatic fibrosis, pigmentosa Bardet-Bied|
apraxia Heart valve, Oculomotor apraxia Oculomotor severe syndrome
Occasionally Septal defects ~ Cone-shaped epiphyses apraxia Retinitis Meckel-Gruber
Joubert syndrome Hepatomegaly Heart valve or septal pigmentosa syndrome

and Cholestatic defects,
liver disease Situs inversus
Hypertension polydactyly

Relatively large CAKUT

kidneys

O Fig.34.2 Characteristics of the first nine NPHPs demonstrating
common themes in terms of CKD and extra-renal manifestations
including Senior-Loken syndrome (combination of NPHP and reti-

O Table 34.1 Eponymous Nephronophthisis and their
extra-renal manifestations

Senior- Retinitis pigmentosa

Loken

syndrome

Leber’s Retinal dystrophy

congenital

amaurosis

Joubert Hypotonia, developmental delay, ataxia,
syndrome hyperpnoea and sleep apnoea, polydactyly,

low-set ears, hypertelorism, cleft lip/palate,
ptosis; ¢ haracteristic ‘molar tooth sign’ on
MRI of the midbrain; early non-renal
presentation

Bardet-Biedl ~ Obesity, retinitis pigmentosa, polydactyly and

syndrome hypogonadism

Cogan Ocular motor apraxia

syndrome

Mainzer- Cerebellar ataxia, skeletal dysplasia, retinal

Saldino dystrophy

syndrome

Jeune Small thoracic cavity secondary to short ribs

syndrome and small chest, abnormal pelvis, polydactyly;
e arly non-renal presentation and short life
expectancy

Meckel- Pulmonary hypoplasia, occipital encephalo-

Gruber coele, hepatic developmental defects; 1 ethal in

syndrome infancy

Retinitis pigmentosa
amaurosis

nitis pigmentosa (20%)). MTS molar tooth sign, CAKUT congenital
abnormalities of the kidney and urinary tract, ESRD end-stage
renal disease

34.7.5 Diagnosis

The diagnosis of NPHP is usually made by paediatri-
cians either because of extra-renal presentation or in the
context of renal impairment. The combination of retini-
tis pigmentosa and CKD would be highly suggestive or
more extreme neurological manifestations may raise
suspicion of the diagnosis alongside other clues such as
situs inversus suggestive of a ciliopathy or the ‘molar
tooth sign” on MRI of elongated cerebellar peduncles
pathognomonic of Joubert syndrome. Ultimately, nei-
ther renal imaging nor biopsy is diagnostic, and genetic
screening should be undertaken.

34.7.6 Treatment

There is currently no treatment for the nephronophthisis
beyond renal replacement therapy and, ideally, trans-
plantation. For those patients with extra-renal manifes-
tations, considerable thought needs to be put into
coordinating long-term care and support.

34.7.7 Oral Facial Dactyly Syndrome

Another very rare ciliopathy associated with polycystic
renal disease and hypertelorism, facial asymmetry, syn-

34
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dactyly or polydactyly, agenesis of the corpus callosum,
cleft palate or bifid tongue, missing incisors.

Mutations of the OFD-1 gene are X-linked lethal in
males and usually diagnosed in females via the constel-
lation of clinical features and confirmed by X-rays of
the hand which show irregular radiolucent patches and
spicules on the metacarpals and phalanges.

Tips and Tricks

1. The main tip is to maintain an enquiring mind
when assessing a patient with unexplained CKD
and, most importantly, to always take a detailed
family history. This should include enquiries into
consanguinity (particularly important for AR con-
ditions), and evidence of maternal or X-linked
transmission is important.

2. Checking urate levels and enquiring about early
onset gout, an absence of hypertension or evi-
dence of urinary concentration deficit, while not
specific, are all suggestive of ADTKDs. Enquire
about a family history of MODY, low magnesium,
genital tract abnormalities for NHFI-f or mild
hyperkalaemia, or minimally provoked AKI and
childhood anaemia for REN if the possibility of
ADTKD arises. Transplantation is curative for

both ADTKD and nephronophthisis, but live
donation needs to be accompanied with careful
assessment and genetic testing of potential
donors.

3. It is worth liaising with your local geneticist to
agree referral criteria and for updates on condi-
tions that can be screened for and their clinical cor-
relates.

34.8 Summary

Together, the collection of diseases encompassed by
nephronophthisis and ADTKD represents an impor-
tant cause of ESRD. For children with nephronophthi-
sis, this not only brings ESRD into their lives at an early
stage but for some with extra-renal manifestations, addi-
tional significant disabilities. Identifying these condi-
tions and supporting both patients and their families for
the long haul, offering genetic counselling and ensuring
successful transition are key aspects of care.

It is likely that many cases of ADTKD are underdi-
agnosed and that new mutations will be discovered for
both ADTKD and nephronophthisis. As genetic screen-
ing becomes cheaper and more widely available, it should
be increasingly adopted as a diagnostic tool.

Case Study

Case 1

A 35-year-old man from Somalia was referred by his family
doctor following blood tests to investigate fatigue, showing
an eGFR of 15 ml/min. He had been separated from his
family for a while and was not aware of any family history.
He was normotensive and slim and his examination was
unremarkable. Urine dipstick was bland and a renal ultra-
sound reported normal size kidneys with the appearance of
CKD with reduced corticomedullary differentiation. Acute
and chronic screen for secondary causes of renal failure
was negative, but he had moderately raised liver function

tests. A MRCP and liver screen was unremarkable. He
received a deceased donor renal transplant and developed
diabetes post-transplant. A review of an abdominal CT
scan a few years prior demonstrated atrophy of the tail of
the pancreas, and a retrospective review of pre-transplant
bloods showed a low magnesium and high uric acid levels.
A presumptive diagnosis of NHFI-/3 was made and con-
firmed by genetic testing. Although the diagnosis had little
impact for the patient, the autosomal dominant nature of
the mutation had important implications for his family as
well as an explanation for his abnormal liver function tests.
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0 Chapter Review Questions

1. What are the clinical characteristics of REN?

2. At what age do patients with NPHP 1-3 typically
reach end-stage renal disease?

3. What are the functions of uromodulin (Tamm-
Horsfall protein)?

4. What is cheaper, a renal biopsy or genetic testing
for NPHP/ADTKD?

Q Answers

1. REN is characterised by a hyporeninaemic state
resulting in anaemia in childhood (hypoplastic),
mild hyperkalaemia, hyperuricaemia, lowish
blood pressure, AKI with minor provocation and
progressive CKD with a bland urine.

2. NPHP-1, known as juvenile form, reaches ESRD
at roughly 13 years; NPHP-2, known as infantile
form, results in renal failure very early, typically
1 year but always before 2. NPHP-3, adolescent
form, reaches ESRD at an average of 19 years but
ranging from 10 to adulthood.

3. It has roles inhibiting stone formation, urinary
tract infection, innate immunity, immune regula-
tion and water regulation by the kidney.

4. A bit depends on the local costs of genetic screen-
ing, but genetic screening, if not already cheaper
(and less invasive), is likely to become much
cheaper than a renal biopsy.
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Patient Information Websites
Autosomal dominant tubulointerstitial kidney disease (ADTKD):

Eckardt KU, Alper SL, Antignac C, et al. Autosomal dominant
tubulointerstitial kidney disease: diagnosis, classification, and
management — a KDIGO consensus report. Kidney Int.
2015;88:676-83.

https://rarerenal.org/patient-information/adtkd-patient-
information/

Nephronophthisis (NPHP): https://rarerenal.org/patient-information/
nphp-patient-information/
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