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manifestations, such as hepatic and pancreatic cysts,
intracranial aneurysms, mitral valve prolapse and
colonic diverticula. ADPKD is a prominent cause of
chronic kidney disease worldwide, accounting for ap-
proximately 5% of the total population with end-stage
renal disease (ESRD). Progression to ESRD typically oc-
curs within the fifth or sixth decades of life for PKD1
and seventh or eighth decades for PKD2 (median 54
years vs 74 years)4. While the majority of patients are
diagnosed in adulthood, diagnosis at earlier ages or in
utero has increased, mainly due to the development of
ultrasonography and other renal imaging techniques .
Cases diagnosed either in utero or within the first 18
months of life are considered very-early onset (VEO)
disease cases 1. VEO-ADPKD patients are more likely
to have hypertension, lower estimated glomerular fil-
tration rate (eGFR) and larger age-adjusted kidney vol-
ume by ultrasound5.

CASE PRESENTATION

A 35-year-old nulliparous woman with ADPKD pre-
sented to a preconception appointment of Maternal-
-Fetal Medicine at our hospital. She had a familiar his-
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INTRODUCTION

A utosomal Dominant Polycystic Kidney Disease
(ADPKD) is the most common inherited renal di -

sease, with an estimated incidence of 1:1000 to 1:500
live births, affecting 12 million people worldwide1,2.
Two genes have been identified: PKD1, located on chro-
mosome 16 (16p13.3) and PKD2, on chromosome 4
(4q22.1), responsible for 85% and 15% of cases, res -
pectively3. It is a systemic disorder characterized by bi-
lateral progressive cystic dilatation and enlargement of
the kidneys. It is associated with various extrarenal
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tory of ADPKD (Figure 1) and her renal and hepatic ul-
trasound showed multiples cysts. Renal function was
normal (serum creatinine 0.5mg/dL) and bland uri-
nary sediment showed no proteinuria. She was nor-
motensive and had no history of medication, alcohol
or tobacco consumption. The patient was counselled
about the risks, referred to Nephrology and Genetics
clinics, and preimplantation genetic diagnosis (PGD)
was suggested. She underwent genetic testing through
complete sequencing of coding and intronic flanking
regions of PKD1 and PKD2 on peripheral blood, which
identified a heterozygous variant, c.6533_6541del
(p.Cys2178_Thr2180del) in PKD1. No mutations
were detected in PKD2. This variant, previously unre-
ported, results in an in-frame deletion of 9 nucleotides
and was originally considered as a variant of unknown
significance. To help clarify its significance, familial
segregation analysis was performed. The results re-
vealed the presence of this variant on patient’s affect-
ed mother and maternal great-uncle, thus confirming
its segregation with the phenotype and confirming its
pathogenicity. Considering the 50% transmission risk
to her offspring, PGD was discussed with the couple
with further referral to specialized clinics. However,
the patient had a spontaneous pregnancy meanwhile,
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FIGURE 1. Patient’s family pedigree, showing affected individuals
with ADPKD (fully colored squares for men and circles for
women) and individuals tested for the familial mutation in PKD1
(+: carrier / -: non-carrier).

FIGURA 2. Polycystic kidneys detected at 23 weeks ultrasound
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vaginal delivery was performed due to labour dysto-
cia. The baby was born weighting 2490g with an Ap-
gar score of 9 and 10 at 1 and 5 minutes after birth.
There was no evidence of enlarged kidneys both on ins -
pection or palpation and renal function was normal.
There were no complications during the first days of life
and both mother and baby were discharged home af-
ter five days, with follow-up at the paediatric nephro -
logy clinic. Genetic testing of the newborn confirmed
he was a carrier of the same familial variant identified
in the mother. 

DISCUSSION

ADPKD is the most common inherited renal disease,
with an estimated incidence of 1:500 to 1:1000 live
births. It is inherited as an autosomal dominant di sease
with virtually complete penetrance and variable ex-
pressivity. PKD1 and PKD2 genes code for poly -
cystin-1 and polycystin-2, respectively, proteins loca -
lized on primary cilia that interact to form a complex
important in renal tubular cell differentiation and main-
tenance. Loss-of-function mutations in PKD1 and
PKD2 are responsible for defects in primary cilia, lead-

and initiated a regular Obstetric surveillance. First
trimester screening revealed a low-risk combined
screening and no ultrasound abnormalities. Morpho-
logic ultrasound performed at 21 weeks and confirmed
at 23 weeks showed a male fetus with bilaterally en-
larged polycystic kidneys and normal corticomedullary
differentiation (Figures 2 and 3).

All other morphologic features were normal, in-
cluding amniotic fluid volume. The couple was in-
formed and counselled regarding prognosis in a mul-
tidisciplinary setting involving Obstetrics, Genetics,
Adult and Paediatric Nephrology. Based on family his-
tory, invasive prenatal diagnosis was suggested to con-
firm the diagnostic hypothesis of in utero presentation
of ADPKD, but the couple declined it. The 30 weeks ul-
trasound displayed comparable renal cysts dimensions,
44th growth percentile and normal blood flow. On 35
weeks ultrasound, the growth curve dropped to 8th
percentile, with normal doppler of median cerebral
artery, umbilical artery and cerebroplacental ratio
(CPR). When doppler blood flow analysis was repeat-
ed one week later, it showed blood flow redistribution
with CPR suggestive of centralization and fetal growth
restriction (FGR). Labour was induced at 37 weeks ac-
cording to institutional protocols. Vacuum-assisted

FIGURA 3. Enlarged, polycystic kidneys detected at 23 weeks ultrasound



In utero diagnosis of Autosomal Dominant Polycystic Kidney Disease

182 Acta Obstet Ginecol Port 2020;14(3):179-183

ing to progressive bilateral formation of cortical and
medullary renal cysts6. While the majority of patients
are diagnosed in adulthood, diagnosis in earlier ages
has increased due to development of ultrasonography
and other renal imaging techniques . ADPKD is asso-
ciated with increased rates of hypertensive disorders
during pregnancy, but it shows no association with fe-
tal complications7. ADPKD is a significant entity in
childhood with wide clinical presentation spectrum;
histological or genetic analysis is necessary to differen-
tiate it from Autosomal Recessive Polycystic Kidney
Disease. There is a remarkable inter and intra-familial
variability concerning progression of ADPKD. It can
present as early as in utero, but ESRD typically occurs
in late middle age. Kidney and cyst volumes are the
strongest predictors of renal functional decline8. Oth-
er risk factors for progression to ESRD include trun-
cated PKD1 mutations, black race, diagnosis or first
episode of haematuria before age 30, onset of hyper-
tension before age 35 and sickle cell trait9. PKD2-mu-
tated cases tend to have later onset and milder clinical
disease. Children diagnosed either in utero or within
the first 18 months of life are considered to have very-
early onset disease and represent a particularly high-
risk group10. Two studies, by Shamshirsaz et al. and
Nowak et al. found a greater hazard of adverse clinical
outcomes in VEO-group, associated with development
of hypertension and progression to ESRD14. Due to the
highly variable presentation of ADPKD, it is extremely
important to perform careful risk stratification in order
to identify high-risk patients who will benefit from ear-
ly intervention1,10. Blockade of renin-angiotensin-al-
dosterone system and reduction in blood pressure le -
vel showed potential for reducing renal growth and left
ventricular mass and may be promising drugs11,12.
Lifestyle and dietary changes are suggested to all pa-
tients and recent studies support a role of statins for
early treatment of ADPKD in children and young
adults13. Tolvaptan, a vasopressin receptor antagonist,
is capable of slowing the rate of renal function decline
in adults with eGFR>25ml/min/1.73/m2.14,15 Clinical
trials concerning Tolvaptan for children with ADPKD
[Tolvaptan (NCT02964273)] are underway. A number
of new agents are currently being tested in clinical tri-
als and waiting approval16. Tesevatinib, a multi-kinase
inhibitor, is currently undergoing testing in a phase-2
clinical trial for ADPKD (NCT02616055) and in phase-
-1 trial for autossomic recessive polycystic disease
(ARPKD). The interaction between genes, proteins, and
overlapping cystic phenotypes suggests that therapeu-

tic interventions and lessons learned from clinical tri-
als in ADPKD can be applied to both patients with
ADPKD/ARPKD17. However, there is limited evidence
about long-term prognosis of these patients and it re-
mains difficult to provide parents with evidence-based
genetic counselling. For future parents in preconcep-
tion stage, as for other monogenic diseases, the option
of PGD allows testing the embryo for ADPKD-muta-
tions, while pregnancy success rates are dependent on
the assisted reproductive technology.
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