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Abstract

Background: Autosomal dominant polycystic kidney dis-
ease (ADPKD) is the most common monogenic hereditary
kidney disease characterized by progressive enlargement of
renal cysts. The incidence is 1-2%o0 worldwide. Mutations in
two genes (PKD1 and PKD2) cause ADPKD. Currently, there is
no pharmaceutical treatment available for ADPKD patients
in China. Summary: This review focused on advances in clin-
ical manifestation, gene diagnosis, risk factors, and manage-
ment of ADPKD in China. There isan age-dependentincrease
in total kidney volume (TKV) and decrease in renal function
in Chinese ADPKD patients. ADPKD is more severe in males
than in females. Great progress has been made in molecular
diagnosis in the last two decades. Nephrologists found many
novel PKD mutations in Chinese ADPKD patients early
through polymerase chain reaction, and then through liquid
chromatography in 2000s, and recently through next-gener-
ation sequencing. Major predictive factors for ADPKD pro-
gression are age, PKD genotype, sex, estimated glomerular
filtration rate (eGFR), and TKV. With respect to the manage-

ment of ADPKD, inhibitors targeting mTOR and cAMP are
the focus of clinical trials. Triptolide has been used to treat
ADPKD patients in clinical trials in China. Triptolide signifi-
cantly protected eGFR of ADPKD patients compared with
placebo. Key Messages: ADPKD affects about 1.5 million
people in China. An additional PKD gene besides PKDT and
PKD2 was not found in the Chinese. The prevalence of intra-
cranial aneurysm in Chinese ADPKD patients was 12.4%. The
predictive factors for eGFR decrease in Chinese ADPKD pa-
tients are TKV, proteinuria, history of hypertension, and age.
The treatment strategies in clinical trials for ADPKD patients
in China are similar to those in the West except for triptolide.
Facts from East and West: (1) ADPKD is diagnosed globally
by ultrasound detection of kidney enlargement and pres-
ence of cysts. Recent analyses of variants of the PKD1 and
PKD2 genes by next-generation sequencing in Chinese and
Western ADPKD patients might lead to the development of
reliable genetic tests. (2) Besides lifestyle changes (low-salt
diet, sufficient fluid intake, and no smoking), blood pressure
control is the primary nonspecific treatment recommended
by Kidney Disease — Improving Global Outcomes (KDIGO) for
ADPKD patients. How low the blood pressure target should

For the clinical manifestation and management of ADPKD in West-
ern countries, see Sommerer and Zeier, Kidney Dis 2016;2:120-127.
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be and what the means of achieving it are remain open ques-
tions depending on the severity of chronic kidney disease
and the age of the patients. In a recent Chinese study, diag-
nostic needle aspiration and laparoscopic unroofing surgery
successfully improved infection, pain, and hypertension.
Peritoneal dialysis was found to be a feasible treatment for
most Chinese ADPKD patients with end-stage renal disease.
In most Western centers, patients without contraindication
are selected for peritoneal dialysis. Kidney transplantation
with concurrent bilateral nephrectomy was successful in re-
lieving hypertension and infection in Chinese ADPKD pa-
tients. In Western countries, sequential surgical intervention
with kidney transplantation after nephrectomy, or the other
way round, is preferred in order to reduce risks. (3) The vaso-
pressin 2 receptor antagonist tolvaptan was approved in Eu-
rope, Canada, Japan, and Korea to slow down progression of
kidney disease in ADPKD patients. Tolvaptan is not yet ap-
proved in the USA or in China. mTOR pathway-targeting
drugs are currently under evaluation: mTOR inhibitors could
slow down the increase in total kidney volume in a cohort of
Western and Japanese ADPKD patients. Western studies as
well as an ongoing study in China failed to show benefit from
rapamycin. A study performed in Italy indicates protective
effects of the somatostatin analog octreotide in ADPKD pa-
tients. Western and Chinese studies revealed a potential
beneficial effect of triptolide, the active substance of the tra-
ditional Chinese medicine Tripterygium wilfordii (Lei Gong
Teng) to prevent worsening in ADPKD patients.

©2016 S. Karger AG, Basel

Introduction

Autosomal dominant polycystic kidney disease
(ADPKD) is the most common monogenic hereditary
kidney disease characterized by the progressive enlarge-
ment of renal cysts [1]. ADPKD affects about 1.5 million
people in China [2], and the incidence of this disease is
estimated to be from 1 to 2%o worldwide. ADPKD is the
fourth leading cause of renal replacement therapy, and
accounts for 4.7% of the patients with end-stage renal dis-
ease (ESRD) according to registry data from Shanghai [2].
Moreover, ADPKD is a systemic life-threatening disease
with several extrarenal manifestations including hepatic
cysts, pancreatic cysts, intracranial aneurysms, colonic
diverticulosis, and cardiac vascular defects.

Mutations in two genes (PKDI and PKD2) cause
ADPKD. The PKDI gene mapped to chromosomel6p13.3
accounts for 80-85% of cases and PKD2 gene mapped to
4q21-22 accounts for the remainder 15-20% [1]. The ad-
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ditional PKD3 gene was almost excluded by reanalysis of
designated families [3]. Significant phenotypic variability
among ADPKD patients exists because of different envi-
ronmental factors and genetic backgrounds (modifier
genes, variant, and mutation loci). However, ADPKD
shares several common characteristics in cellular levels
(e.g. abnormal cell proliferation, apoptosis, dedifferentia-
tion, polarity disturbance, interstitial fibrosis, and en-
hanced transepithelial fluid secretion) [4]. Identification
of the PKD1 and PKD2 genes in the 1990s were landmark
events in ADPKD research field; however, there is still no
pharmaceutical agents to halt ADPKD progression in
China, although the vasopressin 2 (V2) receptor antag-
onist tolvaptan has been recently approved to treat
ADPKD patients in Japan and Europe. This review fo-
cuses on advances in clinical manifestation, diagnosis,
risk factors, and management of ADPKD in China.

History of Clinical ADPKD Study in China

Chinese nephrologists started ADPKD clinical re-
search in the late 1970s. Early published studies mainly
focused on clinical manifestations of ADPKD and out-
comes of cyst decortication surgery. In the early 1980s, a
case series study found that cyst decortication could re-
lieve abdominal pain and improve renal function [5]. Liu
et al. [6] reported clinical manifestations of 205 ADPKD
patients of the Han ethnic group in 1995. Since the late
1990s, there were many studies of mutation analysis
through polymerase chain reaction-related techniques
and microsatellite linkage analysis in Chinese ADPKD
families after the PKDI and PKD2 genes were identified
[7-12]. Ding et al. [12] first published a paper about three
novel PKDI mutations in the Chinese. Since 2010, there
have been clinical studies conducted for Chinese ADPKD
patients. Li et al. [13] published the first treatment re-
search about peritoneal dialysis (PD) in ADPKD patients.
Chen etal. [14] published the largest-scale Chinese cohort
study (541 cases) about characteristics and predictors of
ADPKD patients. Recently, Chen et al. [15] reported the
effect of a triptolide-containing formulation in ADPKD
patients with proteinuria. The aforementioned studies
could be regarded as landmarks in the Chinese ADPKD
study field, but there are still huge gaps in ADPKD re-
search between Western countries and China. The fact is
that many Chinese physicians have not paid enough at-
tention to ADPKD, and very few hospitals in China focus
on ADPKD research, which makes it hard to organize
high-quality and large-scale clinical trials in China.
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Table 1. Novel mutations and polymorphisms of PKDI and PKD2 in Chinese ADPKD patients

First Year Pedigrees, Patients, Method PKD gene  Mutations, n Novel mutations, n

author n n mutated

[Ref.]

Ding [12] 2002 60 80 PCR-SSCP 1 3 (2 frameshift mutations, 3 (12593delA and 12470InsA frameshift

1 transition mutation) mutation in E 45, 11151C>T transition in
E 37)
Zhang [11] 2004 94 94 PCR, DHPLC 2 8 (2 non-sense mutations, 6 (636-637 ins T in E 2, 2348-2351 del
2 deletion mutations, AGAA in E 12,2401 del A in E 13, 568G>A
1 insertion mutation and inE1,964C>T in E 4, 1168G>A in E 5)
3 missense mutations)
Zhang [26] 2005 24 72 PCR-SSCP 1,2 17 (12 in PKD1 and 15 (PKD1: 23692C>T E10, 28042G>A E15,
5in PKD2) 28095G>A E15, 32818Ins5 E18, 43661G>A
E31, 47629C>T E36, 47640G>A E36,
47985G>A E37, 4976del3 E41, 50905C>T
E44, 38791C>T 1VS24; PKD2: 568G>A E1C,
964C>T E4, 1249C>T E5, 2401delA E13)

Zhang [9] 2006 19 67 PCR, DHPLC 1 14 (10 missense, 1 insertion, 2 (nt32819G>A, nt37137T>C)

1 deletion and 2 non-sense
mutations)

Gao [7] 2006 21 25 PCR 1 2 2 (non-sense mutation C12217T, frameshift
12431delCT)

Li [10] 2007 2 2 PCR, DHPLC 1 2 (a non-sense mutation, 1 (non-sense mutation C11901A in E 42)

a missense mutation)
Li [25] 2011 1 14 PCR, DHPLC 1 (1 insertion) ¢.3623-3624insGTGT in E15
Yu [24] 2011 65 121 PCR, DHPLC 1,2 29 (26 in PKD1 and 20 (19 in PKD1, 1 in PKD2)
3 in PKD2)
Yu [23] 2011 2 9 PCR, DHPLC 1,2 5(3in PKD1 and 2 (PKD1: ¢.5014_5015delAG, PKD2: ¢.2020
2 in PKD2) 1_2020delAG)
Qi [22] 2012 2 8 NGS 1,2 6 (5in PKDI1 and n.a.
1in PKD2)

Liu [21] 2014 10 10 Touchdown PCR 1 7 4 (2 truncated frameshift mutations
c.4839%het_dupT, c.1132%het_dupA, and 2
missense mutations: ¢.10838T>C,
c.7184A>G)

Wang [20] 2014 1 1 PCR, NGS 1 1 1 (frameshift mutation,

c. 12605_12632del28)

Yang [19] 2014 5 n.a NGS 1,2 6 (2 missense mutations, 5 (p.G1319R, p.Y3781*, p.W4122*, p.

2 non-sense and 2 insertion/ Val700Glyfs*14, and p.Leu3656Trpfs*28)
deletion mutations)

Yu [18] 2014 n.a. n.a. PCR 1 2 2 (PKD1:c.12444G>A and PKD1:c.12444 +
1G>A)

Liu [17] 2015 1 32 PCR, ligation- 1,2 32 (10 non-sense, 1 (PKD2: ¢.595_595 +

dependent probe 17 frameshift, 4 splicing and 14delGGTAAGAGCGCGCGA)
amplification 1 in-frame mutation)

E = Exon; n.a. = not available.

Molecular Diagnosis

The standard diagnosis of ADPKD is based on the
family heredity history and age-related diagnostic criteria
of cyst numbers by ultrasound. Advances in high-resolu-
tion ultrasound, CT and MRI could help monitor disease
progression and exclude individuals at risk. Molecular di-
agnosis plays important roles in neonates of early-onset
disease patients (to avoid recurrence in subsequent preg-
nancy), patients with negative family histories (de novo
mutation about 7%), and assessments of potential kidney

The Clinical Manifestation and
Management of ADPKD in China

donors with equivocal or negative scans in clinical prac-
tice [16]. Nearly 90% of ADPKD mutations can be identi-
fied by a clear molecular diagnosis. However, molecular
diagnosis has disadvantages such as technical difficulties
and high costs.

Studies in molecular diagnosis have made a great prog-
ress in the last two decades. Relevant diagnostic studies
about ADPKD are summarized in table 1 [7, 9-12, 17—
26]. Our center started to detect PKD gene mutations and
set up the screening system in the late 1990s. Because the
amplification of GC-replicated portion in the PKDI gene
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is 98% parallel to PKD1 like pseudogenes [27], it took us
a lot of time and numerous setbacks to modify and opti-
mize the system. Then, PKDI and PKD2 gene sequenc-
es were screened by PCR-SSCP (polymerase chain reac-
tion single-strand conformation polymorphism) in 72
ADPKD patients from 24 pedigrees [26]. Fifteen novel
mutations (11 at the PKD1I gene, 4 at the PKD2 gene) and
8 novel variants (7 at the PKDI gene, 1 at the PKD2 gene)
were found compared with healthy controls [26]. We did
not find potential hot spots of PKDI1 and PKD2 muta-
tions, but some G-A or C-T mutations which resulted in
hydrophobicity change in relative amino acids. After that,
anew denaturing high-performance liquid chromatogra-
phy (DHPLC) technique which increased the detection
rate was applied to mutation analysis [9, 11]. The total
mutation detection rate increased to 64.5% in 94 patients
by DHPLC, which included non-sense, reading frame-
shift, missense, and splicing variant. Individual detection
rates of PKDI mutations reached 56%, and PKD2 muta-
tions reached 8.5% [9, 11]. After Rossetti et al. [28] re-
ported a next-generation sequencing (NGS) strategy for
analyzing PKD gene in 2012, Qi et al. [22] first used NGS
to analyze PKD genes in 6 Chinese families with ADPKD,
which revolutionized the molecular diagnosis field for
ADPKD study in China. True-positive variants of
ADPKD confirmed by NGS were 50, 69.4 and 100% in the
duplicated regions, whole coding region and unduplicat-
ed regions without false positives [22]. Screening accu-
racy was largely improved with reduced cost and turn-
around time compared with the former microsatellite
linkage analysis.

These studies, which reported screened mutations in
the PKD1 and PKD2 genes in Chinese patients, provided
benchmarks for comparisons between Han ethnic and
Caucasian patients. In the future, we will need more wide-
spread adoption of genetic tests for ADPKD patients to
prevent transmission of pathologic mutations through
generations. Recently, 1 healthy child of an ADPKD cou-
ple by preimplantation genetic diagnosis was born in our
hospital, which is the first successful birth in China.

Clinical Characteristics and Disease Progress

The clinical manifestation of patients with ADPKD
varies in different ethnicities. There have been several
prospective cohorts aimed to demonstrate long-term
clinical characteristics and predictive factors for progress
of ADPKD, including the CRISP cohort [29, 30] and the
SUISSE ADPKD cohort [31] in Europe.
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In 2014, our center performed a prospective large-
scale cohort study of 541 Chinese ADPKD patients with
a mean follow-up time of 14.3 months. The mean age was
39.5 years [14]. Three fourths of the patients had a family
history of ADPKD. Nearly 75% of the patients had poly-
cystic liver disease; 37% of the patients had chronic pain,
and 23% had an episode of gross hematuria [14]. Liu et al.
[6] reported a cohort study in 205 ADPKD patients with
76.3% of pain, 47.5% of hematuria, 25.7% of urinary sys-
tem infection, and 19.7% of stone or calcification. Nearly
two thirds of the patients had hypertension and were tak-
ing one antihypertensive drug on average (range 0-5).
About one half of the patients took angiotensin receptor
blockers or angiotensin converting enzyme inhibitors,
and about 25% of them took calcium channel blockers
[14]. Female patients with ADPKD had a significant low-
er risk of obesity, hematuria, and hypertension compared
with male patients, but more often had pain [14].

Laboratory and Imaging Features

In Chinese ADPKD patients, similar results of esti-
mated glomerular filtration rate (eGFR), total kidney vol-
ume (TKV), and yearly changes in respective age ranges
were found compared with the CRISP and the SUISSE
cohorts [30, 31]. In adult patients, there was a gradual
positive association between serum markers (creatinine,
blood urea nitrogen, cystatin C, 3,-microglobulin, pro-
tein/creatinine ratio, and uric acid) and age [14]. eGFR
was negatively correlated with increasing age, which was
especially obvious in older patients with a yearly decline
of 3.5 ml/min/1.73 m? [14]. The distribution and changes
of eGFR over time in ADPKD patients are depicted in
figure 1 [14]. Hemoglobin level and blood platelet count
decreased obviously in older patients. Blood platelet
count was negatively associated with age and TKV, and
was positively associated with eGFR. In the study by
Chapman et al. [30], there was also a decreased level of
thrombocyte count in ADPKD patients compared with
healthy controls, indicating that enhanced platelet con-
sumption may exist in ADPKD patients.

The average TKV obtained by abdominal MRI scan
was 1,265 + 1,002 cm’ at baseline, and the total cyst vol-
ume was 869 + 929 cm®. The increase rate of TKV was 4.6
+10.2% per year. Likewise, the baseline TKV was approx-
imately 1,000 cm?, and the yearly increase of TKV was
about 5% in both the CRISP and SUISSE studies. Consis-
tently, both the TKV and yearly TKV growth rates were
lower in Chinese female patients than in male patients.

Xue/Zhou/Wu/Mei
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Fig. 1. eGFR and TKYV in different age categories of ADPKD pa-
tients. a EGFR for age categories <18 years (n = 20), 19-30 years
(n=74),31-40 years (n = 171), 41-50 years (n = 128), 51-60 years
(n=90),and >60 years (n=19). b TKV for age categories <18 years
(n =23), 19-30 years (n = 81), 31-40 years (n = 180), 41-50 years
(n=134), 51-60 years (n = 95), and >60 years (n = 19). Boxes show

Figure 1 shows the distribution and changes of TKV [14].
Baseline TKV was negatively correlated with eGFR (r =
-0.596, p < 0.001) [14]. However, poor association was
found between TKV changes and yearly eGFR decline.

Intracranial Aneurysm and Carotid Change
The prevalence of intracranial aneurysm in Chinese

ADPKD patients was 12.4% (95% CI, 8.95-15.82%),
which was reported by Jiang et al. [32] in 355 patients. The
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the median and the 25th and 75th percentile. Whiskers extend to
the farthest points that are not outliers (i.e. that are within 3/2
times the interquartile range), and dots indicate outliers. Spaghet-
ti plots for the course of eGFR (c) and TKV (d) over the entire ob-
servation time in individual patients [14].

prevalence was positively associated with age, and reached
23.3% in the 60- to 69-year-old group. A positive family
history of aneurysm or hemorrhagic stroke was the risk
factor for aneurysm in ADPKD patients (relative risk =
1.968). The mean diameter of the aneurysm was about 3.9
mm by magnetic resonance angiography. The internal ca-
rotid artery was the most frequently affected site of an-
eurysm [32]. Our center performed a follow-up study of
intracranial aneurysms in 40 ADPKD patients for 36
months [33]. Fifty aneurysms were detected. The largest
diameter during follow-up was about 9 mm, and the aver-
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age diameter was 3.6 + 2.3 mm. Aneurysms enlarged by
more than 20% in only 4 patients. No aneurysm ruptured.
The chances of rupture and enlargement of intracranial
aneurysm in Chinese ADPKD patients were nearly the
same as in the general population [33].

In addition, our center performed a study in 60 early
ADPKD patients to study carotid vascular wall remodel-
ing using ultrasonography [34]. We found that both ca-
rotid intima media thickness and percentage of fibroma-
tosis were the highest in hypertensive ADPKD patients,
intermediate in normotensive ADPKD patients, and the
lowest in healthy controls. Carotid remodeling happened
early in Chinese ADPKD patients, and was more severe
in patients with hypertension.

Predictive Factors and Outcome

Although there are thousands of microcysts in the kid-
neys, ADPKD develops chronically with overall normal
renal function because of compensatory hyperfiltration
of nephrons. Progressive deterioration (e.g. fibrotic and
inflammatory changes) usually happens in the late stages
[29]. Major predictive factors for ADPKD progression
are age, genotype, sex, eGFR, and TKV [35]. Several co-
horts have shown PKD genotypes could predict the age at
onset of ESRD [36]. Patients with PKD1 truncating muta-
tions had the worst prognosis, PKDI nontruncating mu-
tations had the intermediate outcome, and PKD2 muta-
tions had the best prognosis [37]. Environmental factors
are also associated with disease progression, but still need
to be validated in large cohort studies.

Clinical characteristics of ADPKD patients are impor-
tant prognostic factors. TKV is an accurate and early
measure of cystic volume and trajectory of growth rate
in patients with well-preserved renal function (>60 ml/
min/1.73 m?) [29]. The baseline of height-adjusted TKV
>600 ml/m could predict progression to stage 3 chronic
kidney disease within 8 years with high sensitivity and
specificity [30]. Therefore, the annual change rate of TKV
is a surrogate endpoint for eGFR decline in several stud-
ies. In the study by Chen et al. [14], important predictive
factors for eGFR decrease in ADPKD patients were log)
TKV, log)y protein/creatinine at baseline, age, blood
platelet count, and history of hypertension. For predic-
tion of TKV growth, lower blood platelet count, male sex,
and high log;, protein/creatinine level were predictive
factors for yearly TKV increase [14].

Recently, Irazabal et al. [38] published a model about
imaging classification of disease progression in 590
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ADPKD patients from the Mayo Clinic Translational
PKD Center (MTPC). The model based on height-adjust-
ed TKV ranges for age from 1A to 1E in the increasing
order, and predictive eGFR values were significantly dis-
tinguished among subclasses. We used ADPKD patients
(n = 541) in our center to validate this model. The out-
comes of Chinese ADPKD patients were in accord with
the MTPC predictive model (fig. 2).

Management of ADPKD

Cystic cells in ADPKD are characterized by aberrant
changes in apoptosis, proliferation, fluid secretion, cell
migration, polarity, matrix abnormality, and primary cil-
ium formation [39]. There are many known abnormal
signal pathways which affect cyst growth, especially for
mTOR and cAMP pathways [40]. The two pathways have
been extensively studied in animal models and in clinics
for ADPKD.

Inhibition of the mTOR pathway by everolimus or ra-
pamycin successfully suppressed cyst growth in PKD an-
imal models. Everolimus was found to decrease TKV in
patients, but failed to improve eGFR of patients with late
ADPKD [41]. In patients with preserved eGFR, rapamy-
cin had no significant effects on both TKV and eGFR [42,
43]. We also performed a prospective controlled study in
Chinese ADPKD patients with rapamycin or placebo
from 2012. The ongoing study shows that the TKV and
eGFR of ADPKD patients were not significantly affected
by rapamycin.

ADPKD kidneys have significant increased levels of
cAMP. At the collecting duct, vasopressin activates V2
receptors to produce cAMP, and V2R antagonists showed
beneficial effects in PKD animals. The TEMPO 3/4 trial
compared tolvaptan (a V2 receptor inhibitor) with pla-
cebo in ADPKD patients with preserved eGFR [44].
Tolvaptan could decrease TKV and slowed the rate of
eGFR decline. Tolvaptan may increase the 2.6 years’ life
expectancy and delay the onset of ESRD by 6.5 years [45].
However, tolvaptan is not yet approved for the manage-
ment of ADPKD in China.

PC2 works with PC1 in a complex to mediate increas-
es in cytosolic Ca** for signal transduction. In ADPKD,
the dysfunction of PC1 or PC2 resulted in exuberant
Ca?"-mediated cell proliferation [46]. Triptolide is an ac-
tive diterpene isolated from the traditional Chinese med-
icine called Tripterygium wilfordii or Lei Gong Teng.
Triptolide could induce Ca** release through a PC2-
dependent pathway from endoplasmic reticulum in

Xue/Zhou/Wu/Mei
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ADPKD [46]. We performed a pilot trial using triptolide-
containing formulation to treat 9 ADPKD patients with
proteinuria (mean urinary protein excretion = 2.6 + 1.4
g/day) [15]. After 6 months of treatment with triptolide
(1 mg/kg/day), the 24-hour urine protein excretion de-
creased to 0.7 £ 0.4 g/day. During a follow-up of 6 months,
the proteinuria of 8 patients remained stable, while 1 pa-
tient relapsed. The eGFR and TKV all remained stable
during the treatment, while protective effects were lost
after the withdrawal of triptolide [15]. Reversible gonad
inhibition was the main side effect in this study. After this
study, we performed a randomized controlled trial to test
the effects and safety of triptolide compared with placebo
in 20 ADPKD patients without overt proteinuria. At 6
months, the eGFR of the triptolide group obviously in-
creased from 77.5 + 29.1 to 79.2 + 28.9 ml/min/1.73 m?,
while the eGFR of the placebo group decreased from 67.4
+21.9 to 63.8 + 21.4 ml/min/1.73 m% The rate of eGFR
decline was significantly lower in the triptolide group
compared with the placebo group (2.5 £ 9.1% vs. -8.6 +
14.0%, p = 0.046). There was no significant difference in
TKYV increase between these two groups.

Nonspecific management to slow ADPKD progres-
sion is another focus of Chinese studies. Our center has
gathered more than 200 ADPKD pedigrees including 560
patients and provided them with medical, lifestyle, and
genetic counseling. For patients with the diagnosis of
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Management of ADPKD in China

on estimated kidney growth rates of 1.5, 3.0, 4.5, and 6.0% [38].
b Slopes of predictive eGFR for Chinese ADPKD patients. Com-
parative p values between intervals are listed.

ADPKD, their disease progression was regularly moni-
tored by ultrasound or MRI. Complications such as infec-
tion, hypertension, and pain were controlled by relevant
prescribed medicine [47]. Sometimes, surgeries and in-
terventional therapies were included. Diagnostic needle
aspiration was used for cyst infection. Laparoscopic un-
roofing or nephrectomy was performed in patients with
recurrent hematuria, intractable pain, and severe infec-
tion. We have performed 276 laparoscopic unroofing sur-
geries that resulted in an obvious improvement of pain,
renal function, and hypertension. The therapeutic effects
on pain and hypertension lasted for more than 1 year.

Renal replacement therapy is necessary for patients
who have progressed to ESRD. Most of the Chinese pa-
tients choose hemodialysis other than PD, because of ex-
cessive abdominal distension and a limited effective peri-
toneal area in ADPKD. However, we performed a retro-
spective cohort study about PD in 42 ADPKD patients
compared with 84 nondiabetic patients [13]. There were
no significant differences in the 5-year survival rate or
risk of peritonitis between these two groups. PD was
found to be a feasible treatment for most ADPKD pa-
tients with ESRD, although ADPKD patients had a high-
er risk of abdominal wall hernia. Xie et al. [48] obtained
similar results to ours in 30 ADPKD patients.

Renal transplantation is another choice for ADPKD
patients with ESRD, and there is a good graft survival rate
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in China. Our center carried out a study comparing 46
ADPKD transplantation patients with 46 patients who
underwent transplantation due to nondiabetic nephropa-
thy [49]. There were no significant differences in overall
graft and patient survival rates between ADPKD and con-
trol group. Female graft patients always had better out-
comes than males. Lung and urinary tract infections were
the main adverse effects after transplantation. Song et al.
[50] found that concurrent bilateral nephrectomies per-
formed during renal transplantation in ADPKD patients
could reduce operative procedures, relieve persisting ar-
terial hypertension, and result in a lower risk of urinary
tract infection after transplantation.

Conclusion
ADPKD remains a great challenge for nephrologists

with no effective treatment in China. Although ADPKD
studies from China are limited, more Chinese nephrolo-

gists and geneticists will be involved in this promising
field. There will be remarkable advances by our efforts in
the future.
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