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Autosomal dominant polycystic kidney disease in hemodialysis

patients in southern Brazil

ABSTRACT

Introduction: Autosomal dominant poly-
cystic kidney disease is the most com-
mon hereditary renal disease in humans.
Objective: To examine the prevalence,
clinical and laboratory characteristics
of patients with polycystic kidneys and
relate disease manifestations by gender.
Methods: This was an observational
and retrospective study. All the medical
records of patients with polycystic kid-
neys who initiated hemodialysis between
1995 and 2012, in four centers that treat
patients of the coverage area of the 15"
regional health Parand (Brazil), were
analyzed. Results: The study included
48 patients with polycystic kidneys, the
primary cause of stage 5 CKD. Disease
prevalence was one in 10,912 people.
The average age of dialysis initiation
was 50.7 years and the follow-up time
on dialysis until transplantation (36.5
months) was lower among men. Hyper-
tension was the most frequent diagnosis
in 73% of patients, predominantly in
women (51.4%). The liver cyst was the
most frequent extrarenal manifestations
in men (60.0%). The death occurred in
10.4% of patients using hemodialysis,
and 60% of men. The class of antihy-
pertensive drug used was that acts on
the renin-angiotensin system with higher
frequency of use among women (53.3%).
The post-dialysis urea was significantly
higher in men. Conclusion: The preva-
lence of the disease is low among hemo-
dialysis patients in southern Brazil. The
differences observed between genders,
with the exception of the post-dialysis
urea, were not significant. The find-
ings are different from those reported in
North America and Europe.
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INTRODUCTION

The autosomal dominant polycystic
kidney disease (ADPKD) is the most
common hereditary kidney disease in
humans.! Recognized as a monogenic
and multiple system disease, it is
characterized by the development
and progressive growth of multiple
bilateral renal cysts that destroy the
functional parenchyma, as well as
extrarenal manifestations (cysts in other
organs, cardiac valvular abnormalities,
cerebral aneurysms, abdominal hernias,
body aches, cholecystolithiasis and
diverticular disease).>”’

ADPKD is genetically heterogeneous,
that is, diseases which have similar
phenotypic features; however, it can be
caused by mutations in more than one
specific gene.! The genes responsible
are: PKD1 - located in chromosome
16p 13.3, 85% of
cases;®* PKD2 - located in chromosome

4q 21-23, at a frequency of 10-15%

7,8

accounted for

of the cases;”® and possibly a third
gene, PKD3, which has not yet been
identified.” Patients with mutations in
the PKD2 gene start dialysis later (mean
age of 74 years) compared to the PKD1
gene (mean age of 54 years)."*1°

The worldwide prevalence of the
disease is estimated to be between 1:400
and 1:1000 persons.>>!"""1*  ADPKD
is the third leading cause of Stage §
Chronic Kidney Disease (CKD) and
affects 5-13.4% of patients undergoing
hemodialysis in Europe and in the

United States'>'8, and about 3% in



Eastern countries.'”?® Stage 5 CKD caused by
ADPKD has an annual incidence rate of 8.7 and
6.9 cases per million people (1998-2001 in the
United States) and 7.8 and 6.0 per million of the
population (1998-1999 in Europe), for men and
women, respectively.>?! Literature shows that men
with ADPKD are diagnosed later than women,
indicating that the male gender is a determinant in
disease worsening.’

In Brazil, there is very little epidemiological
data available on ADPKD. To our knowledge,
there are no reports of epidemiological studies of
patients with ADPKD on dialysis in the northwest
of Parana. Thus, this study aims to: a) assess the
prevalence, clinical and laboratory characteristics
of patients with ADPKD, and b) compare disease
manifestations by gender.

MEeTHODS

This is an observational and retrospective study. We
reviewed the charts of all patients with confirmed
diagnosis of ADPKD admitted from January 1995
to September 2012 to use renal replacement therapy
(dialysis) in four dialysis centers in Maringa,
Parand state. These centers cater to the demand
of patients within the area of coverage of the 15
Regional Health District of Parand, comprising
30 municipalities in the northwest of the state,
totaling 523,319 inhabitants according to the 2010
census of the Brazilian Institute of Geography and
Statistics.??

The diagnosis was based on the criteria of initial
and evolutionary clinical history, family history
and imaging findings, as described by Pei et al.:*
three or more (unilateral or bilateral) renal cysts
are sufficient to diagnose individuals aged 15-39
years, two or more cysts in each kidney is sufficient
for individuals aged 40 to 59 years, and four or
more cysts in each kidney is required for individuals
> or = 60 years of age. On the other hand, less than
two renal cysts in individuals at risk aged > or = 40
are sufficient to rule out the disease.

As a criterion for CKD stage 5 we considered
the need for dialysis. Hypertension was defined
based on the mean value of all systolic blood
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pressure measurements > 140 mmHg or diastolic
blood pressure > 90 mmHg at rest, or patients
previously diagnosed with hypertension using
antihypertensive medication.?*

The parameters analyzed were based on
sociodemographic data from renal and extrarenal
manifestations in renal transplantation, family
history and morbimortality of patients diagnosed
with ADPKD. The clinical information obtained
from the medical history before dialysis was
analyzed as additional data in patients with
macrohematuria, pain, urinary tract infec-
tions, hypertension and antihypertensive drugs.
Various biochemical parameters measured
during hemodialysis were also analyzed, such
as pre-dialysis serum urea, post-dialysis urea,
potassium, phosphorus, calcium, creatinine and
albumin. We considered the most recent data for
these variables.

To collect the data we analyzed each chart, with
completion of admission forms and monitoring of each
patient, and the data was stored in Microsoft Excel.

The categorical variables were expressed as
percentages and the continuous variables as mean
and standard deviation (x = SD). The statistical
method used was Student’s t-test for contrasting
hypotheses about mean values in populations with
normal distribution. When they did not fulfill the
principle of normality, we used the nonparametric
Mann-Whitney test. Differences between categories
were evaluated by the y? test with Yates correction
when necessary. Statistical analyzes were performed
using the Epi Info 3.5.1 software, with significance
set at p < 0.0S.

The study was approved by the Standing
Committee on Ethics in Research Involving Humans
(COPEP) of the State University of Maringa
(N©. 204.772/2013).

ResuLts

We evaluated 463 hemodialysis patients from four
different dialysis centers. Among these, 48 subjects,
corresponding to 10.3% of the total, had a definite
diagnosis of ADPKD as the primary cause of stage 5
CKD. ADPKD prevalence among s patients during
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the study period was 9.2 per 100,000 inhabitants
(or 1:10.912).

We found no statistical differences regarding the
mean age of the patients and the age of entry into
dialysis, time on dialysis and age at transplant. The
demographic characteristics are summarized on

Table 1.

TABLE 1 DEMOGRAPHICS OF THE PATIENTS ON DIALYSIS
BY GENDER (N = 48)
. Men Women
Variables (N=24) (N -=24)
Mean age (years) 53.5b 56.2 0.54
Age of dialysis treatment 5071 5155 0.82

onset (years)

Dialysis duration

(months)* 36.25 39.88  1.00

Mean age at the time of

53.25 55.63 0.22
transplant

* Follow-up on dialysis all the way to the transplant.

Information on ethnicity was given by the
patients themselves. Caucasian patients were more
frequent (72.9%), mostly of European descent. The
remainder of the sample was composed of African
descent (20.8%) and Asians (6.3%). These are the
first epidemiological data on ADPKD for Asian
descendants in Brazil.

The main clinical characteristics of the
patients are shown on Table 2. Regarding kidney
manifestations, the frequency of hypertension,
pain and/or abdominal cramps and urinary tract
infection was higher in women than in men.
Macrohematuria was detected in 22 patients
(45.8%), with a higher frequency in male
patients. The difference between the values of the
clinical features was not statistically significant
between the genders.

As for extrarenal manifestations, liver cysts were
detected in five patients (10.4%), more frequently
in men. No other cyst was observed in any other
abdominal organ by means of ultrasonography.
Two cerebral aneurysms were confirmed by
cerebral angiography, with equal distribution
between genders (50%). The difference between
the values of the extrarenal characteristics was not
statistically significant between the genders.
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TABLE 2 CLINICAL CHARACTERISTICS OF ADPKD
PATIENTS ON DIALYSIS, BY GENDER (N = 8)

Variables Men Women
(N=24) (N=24) P

Kidney manifestations

Arterial hypertension 17 (48.6%) 18(51.4%) 0.34

Palpable abdominal

13(69.1%) 9(40.9%) 0.24
mass

Macrohematuria 4(571%) 3((42.9%) 0.68

Abdominal colics

[0) o)
and/or pain 9(45.0%) 11 (65.0%) 0.55

Urinary infection 2(33.3%) 4(66.7%) 0.38

Extrarenal
manifestations

3(60.0%) 2(40.0%) 1.00
1(60.0%) 1(560.0%) 0.75

Liver cyst

Cerebral aneurisma
Other manifestations
Diabetes Mellitus
Glomerulonephritis

2(50.0%) 2(50.0%) 0.69
2 (100.0%) - 0.48
Associated events

7 (63.6%) 4(36.4%) 0.49
Transplant 4(33.3%) 8(66.7%) 0.31
Death 3(60.0%) 2(40.0%) 1.00

Classes of anti
hypertension drugs*

Nefrectomy

Renin-angiotensin
system drugs**
B-blockers

Calcium channel
blockers

7(46.7%) 8(53.3%) 0.81
11 (656.0%) 9(45.0%) 0.53
4 (50.0%) 4(50.0%) 0.53

Diuretic agents 9(60.0%) 6(40.0%) 0.40
Other drugs*** 4(80.0%) 1(20.0%) 0.28

* The patients may use more than one class of agents; ** Including
ACE inhibitors and Angiotensin Il receptor antagonists; *** Including
vasodilators and a-agonists.

Other manifestations were observed in ADPKD
patients. The most common was diabetes mellitus
in four patients (8.3%), with equal distribution
between genders. Glomerulonephritis was found
in only two male patients (4.2%). The difference
between the values of these other manifestations
was not statistically significant between the
genders.

Regarding the ADPKD-related events, nephrec-
tomy and death were more frequent among males.
Kidney transplantation was performed in 12 pa-
tients (25.0%), with a predominance of women



(66.7%). The difference between the values of the
disease-related events was not statistically signifi-
cant between genders.

We identified five classes of antihypertensive
agents. Of these, only the renin-angiotensin system
(RAS) drugs were more frequently used by women
(53.3%). PB-blockers, diuretics and other drugs
were more often used by men. In turn, calcium
channel blockers, had equal distribution between
the genders. However, the difference between the
values of the antihypertensive drug classes was not
statistically significant.

The laboratory parameters from the patients in
hemodialysis are depicted on Table 3. The mean
post-dialysis urea value was significantly higher in
men when compared to women (p = 0.01). Other
variables, such as serum creatinine, phospho-
rus, potassium, calcium, albumin, hemoglobin,
hematocrit and pre-dialysis urea were similar for
both groups.

MEAN VALUES OF THE BIOCHEMICAL AND
HEMATOLOGIC MARKERS OF DIALYSIS PATIENTS
BY GENDER (N = 48)

TaABLE 3

Variable Men Women

(N = 24) (N = 24) p
Serum creatinine 82 +3.9 99 +39 064
(mg/dL)
Serum phosphorus 6442 64519 065
(mg/dL)
Serum potassium
(mEg/L) 58+ 1.6 6+16 0.99
Serum calcium
(mg/dL) 89+09 8.8+09 0.67
Serum albumin 41£05 39+ 05 031
(g/dL) AU 9=0. .
Hemoglobin
(g/dL) 1.9+ 2.1 M5+ 2.1 0.63
Hematocrit (%) 379+ 9.6 354+95 055

Predialysis urea
(mg/dL)

Post-dialysis ureia
(mg/dL)

140.1 £ 284 143.1 +£28.4 0.82

493 +12.1 424 +£12.1 0.01

DiscussioN

The interest in epidemiological data on ADPKD
is perceived around the world. ADPKD occurs in
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all ethnic groups, but there are many variations in
prevalence reported in different regions:

® In North America, a study in Olmsted
County,® an isolated county in the state of
Minnesota, the estimated prevalence was 1in
1,000 live births (only clinically diagnosed)
and 1 in 400 when the autopsy cases were
included. Another study conducted in
Tennessee and Georgia,” found a similar
prevalence for blacks and whites (0.48 and
0.47 per 100,000, respectively);

e In Europe, the prevalence is lower, as per
shown in a study conducted in France,?
which found a prevalence of 90 per 100,000
inhabitants (or 1:1.111), in the UK,?” more
specifically in Wales, is 41 per 100,000
(or 1:2.459); in southern Portugal,®® more
specifically in Alentejo, the prevalence is
33.1 per 100,000 inhabitants (or 1:3.019);

® In Japan,” one study reported a prevalence
of 25 per 100,000 inhabitants (or 1:4.033);

e In Africa, data is scarce. In Senegal,”’ a
ten-year retrospective study involving 55
patients reported a prevalence of one in
250; in Seychelles,*® an island in the Indian
Ocean, one population-based study found
65% of people of African descent and 30%
mixed or Euro-descendants and found
a prevalence in African and Caucasian
populations of 2 and 184 per 100,000, res-
pectively (or 1:544), increasing to 6 and 236
per 100,000 inhabitants aged 25-39 years.

In the present study, we evaluated the frequency

of patients with ADPKD in hemodialysis from
four dialysis centers in a state in southern Brazil.
Polycystic kidneys were observed in 10.3% of
the patients with stage 5 CKD and the prevalence
was 9.2 per 100,000 inhabitants (or 1:10.912).
In the studies published to date, we did not find
a prevalence similar to the one found in this
study, especially in the Brazilian studies available.
A prevalence closest to these findings was found in
a study in Galicia,*! in Spain, which reported one
case for every 8,132 inhabitants.

Male patients diagnosed with ADPKD begin

dialysis earlier than women.’*>33 The mean age at
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which men start dialysis (50.7 years) was lower
than that of women (51.6 years) in this study, which
although not statistically significant, corroborates
this statement. Studies carried out with different
populations!! yielded similar data, indicating the
average age of initiation of renal replacement
therapy lower in men, without however reporting
significant differences between genders. However, a
study carried out in Spain, despite finding higher
mean ages at onset of dialysis than ours, reported
an age similarity between men and women with
57.2 and 57.7 years, respectively.

The male gender is a determining factor in
the progression of ADPKD for worse outcomes,
which leads men to require more early kidney
transplant because of these and other risk factors
related to gender, such as diagnosis in those under
30 years of age, kidney enlargement and hormonal
influence.’** Therefore, the present study found a
shorter follow-up on dialysis until transplantation
in men (36.5 months) compared to women (39.8
months), although there were no significant
differences. A previous Brazilian study involving
132 patients with ADPKD reported an even shorter
time of 25.2 months; however, without distinction
between genders.!> Another retrospective study
conducted in Spain reported a longer average
stay on dialysis until transplantation - 41 months,
with no distinction between genders.!’’ In studies
published to date, there were no gender differences
in the dialysis follow-up time until transplantation
for ADPKD patients, making the data from this
study difficult to compare.

Hypertension is one of the early signs of ADPKD
and is present in over 50% of patients with the
disease and in 80% of those in dialysis.!»* In this
study, hypertension was presented as the most
frequent renal manifestation in 73% of ADPKD
patients, with a female predominance (51.4%)
over males, although there were no significant
differences between genders. These findings were
confirmed by a Brazilian study involving 92
patients with polycystic kidneys, which found a
slightly higher frequency of hypertension among
females (70.5%); however, in contrast to the results
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of this study, they reported differences between the
genders.!! On the other hand, several retrospective
studies involving populations with ADPKD have
described hypertension as the most common renal
disease in humans, with significant differences
between the genders.>** Another study involving
53 patients in the city of Dakar, in Africa, also
reported hypertension as the predominant renal
manifestation in men - 61.1% of the cases, despite
not finding differences between the genders.?’ These
differences can be explained by the fact that in such
study, the women were older than the men, which
may increase the influence of female hormones on
blood pressure, especially in women over 535 years,
leading to hypertension. In addition, other risk
factors not described in this study, such as smoking
and obesity, may be involved.

Liver cyst is also a common finding among
patients with ADPKD, most frequently among
females.>!' However, this study found liver cysts
as the most frequent extra-renal manifestation in
men (60.0%); however, there were no significant
differences between genders. A study carried out
in Salamanca, Spain, evaluated 48 patients, and
among them there was an incidence of 59.1% of
liver cysts in women, with significant differences
between the genders.® Similarly, a study in Senegal
evaluated 53 African patients with ADPKD and
found a frequency of 63% of liver cysts in women,
with significant differences between genders.? In
contrast to this study, a research conducted in Sao
Paulo evaluated 92 patients and reported a higher
frequency of liver cysts in females, with differences
between the genders.!! It is believed that there may
have been an underestimation of the number of
cysts in women because the study was retrospective,
with limited access to past tests and gaps in the
records filled out by the health care team.

Before 1975, the leading cause of death in
patients with ADPKD was uremia. With the
advent of hemodialysis, cardiovascular disea-
ses have become the leading cause, mainly due
to hypertension.*® In this study we had five pa-
tients with ADPKD who died during the study
period, i.e. 10.4% of all of those submitted to



dialysis - 60% of men and 40% women, with no
significant differences between the genders. This
higher frequency of deaths for males is supported
by a retrospective study carried out in Spain with
48 patients, while highlighting a higher frequency
of deaths (39.6%) of the total number of patients
with polycystic kidneys in relation to this study,
they found 29.2% of deaths in men and 10.4% in
women, with significant differences between the
genders.” Another retrospective study carried out
in the United States with 129 patients examined the
causes of deaths in patients with polycystic kidneys
in or out of kidney replacement therapy, and also
found a similar incidence of deaths in males (61%),
with no differences between the genders.*

Several experimental and clinical studies carried
out in patients with polycystic kidneys show increased
activity of the renin-angiotensin-aldosterone system,
whose potential adverse kidney effects of angiotensin IT
are suppressed by renin-angiotensin system drugs that
comprise the class of antihypertensive agents most
frequently used in treatment.'?* In this study, RAS
drugs represented the only class of antihypertensive
agents with greater frequency in 53.3% of females
without, however, presenting significant differences
between genders. However, a retrospective
epidemiological study analyzed 53 black African
patients and found that the RAS drugs were used in
a similar frequency among the genders.”” Another
longitudinal study in the United States evaluated
hypertensive patients with ADPKD in two distinct
cohorts and also reported a significant increase in the
use of RAS drugs for both genders.?”

Urea is an end product of protein metabolism and
builds up in the blood due to the reduction in kidney
filtration. Excess urea is removed by dialysis, but this
elimination is not complete.* In this study, although
the mean post-dialysis urea attained was lower for
both genders in relation to the initial values, it was
not possible to analyze the dialysis efficiency, since
the main parameters used to evaluate it (Kt/V or urea
reduction ratio) were not in the majority of patients’
records. However, we noticed that the average
post-dialysis urea was significantly higher in males
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when compared to females (p = 0.01), suggesting a
reduced protein intake by women or just a statistical
variation.>*

CONCLUSION

This is one of the first Brazilian epidemiological
studies reporting the prevalence and the clinical
and laboratory profiles of ADPKD by gender. The
results revealed that the prevalence of ADPKD is
low among patients in hemodialysis from the nor-
thwest of the state of Parand, Brazil. In general,
the clinical and laboratory profile of ADPKD by
genre is different from the data reported in North
America and Europe, probably due to the mixed
ethnic make up of the study population.

This study had some limitations. The main
one is that, despite the observational study
design, data collection was retrospective and
from the point of view of the analysis, it caused
an underestimation of many of the clinical
manifestations and, thus, it limits the association
between the values of the groups. On the other
hand, the study population was not large
enough. However, despite the small sample size,
this study is one of the first to be held in Brazil,
surpassed only by isolated studies published in
the literature that reinforce it.

REFERENCES

1. Torra Balcells R, Ars Criach E. Diagnéstico molecular de
la poliquistosis renal autosémica dominante. Nefrologia
2011;31:35-43.

2.Irazabel MV, Torres VE. Poliquistosis renal autosémica
dominante. Nefrologia Sup Ext 2011;2:38-51.

3.1glesias CG, Torres VE, Offord KP, Holley KE, Beard CM,
Kurland LT. Epidemiology of adult polycystic kidney
disease, Olmsted County, Minnesota: 1935-1980. Am ]
Kidney Dis 1983;2:630-9.

4.Harris PC, Torres VE. Polycystic kidney disease. Ann Rev
Med 2009;60:321-37. DOIL:  http://dx.doi.org/10.1146/
annurev.med.60.101707.125712

5.Fraile Gomez P, Garcia-Cosmes P, Corbacho Becerra L,
Tabernero Romo JM. Analisis clinico de una poblacién
con poliquistosis renal autosémica dominante. Nefrologia
2010;30:87-94.

6.Reeders ST, Breuning MH, Davies KE, Nicholls RD,
Jarman AP, Higgs DR, et al. A highly polymorphic DNA
marker linked to adult polycystic kidney disease on
chromosome 16. Nature 1985;317:542-4. PMID: 2995836
DOI: http://dx.doi.org/10.1038/317542a0

J Bras Nefrol 2014;36(1):18-25

23



Autosomal dominant polycystic kidney disease in southern Brazil

7.Kimberling W], Kumar S, Gabow PA, Kenyon JB, Con-
nolly CJ, Somlo S. Autosomal dominant polycystic kidney
disease: localization of the second gene to chromosome
4q13-q23. Genomics 1993;18:467-72. PMID: 8307555
DOI: http://dx.doi.org/10.1016/S0888-7543(11)80001-7
8.Peters DJ, Spruit L, Saris JJ, Ravine D, Sandkuijl LA,
Fossdal R, et al. Chromosome 4 localization of a second
gene for autosomal dominant polycystic kidney disease.
Nat Genet 1993;5:359-62. DOI: http://dx.doi.org/10.1038/
ngl293-359
9.Daoust MC, Reynolds DM, Bichet DG, Somlo S. Evidence
for a third genetic locus for autosomal dominant polycystic
kidney disease. Genomics 1995;25:733-6. PMID: 7759112
DOI: http://dx.doi.org/10.1016/0888-7543(95)80020-M
10.Pei Y. Practical genetics for autosomal dominant polycys-
tic kidney disease. Nephron Clin Pract 2011;118:¢19-30.
PMID: 21071968
11.Romao EA, Moysés Neto M, Teixeira SR, Muglia VF,
Vieira-Neto OM, Dantas M. Renal and extrarenal manifes-
tations of autosomal dominant polycystic kidney disease.
Braz J Med Biol Res 2006;39:533-8. DOI: http://dx.doi.
org/10.1590/S0100-879X2006000400014
12.Nunes AC, Milani V, Porsch DB, Rossato LB, Mattos
CB, Roisenberg I, et al. Frequency and clinical profile
of patients with polycystic kidney disease in southern
Brazil. Ren Fail 2008;30:169-73. DOI: http://dx.doi.
org/10.1080/08860220701810265
13.Peres LAB, Ann HK, Camargo MTA, Rohde NRS, Uscoco-
vich VEM, Quevedo E, et al. Doenca renal policistica autos-
somica dominante. Estudo retrospectivo de 132 casos. Rev
Med Res 2008;10:54-7.
14.Bastos AP, Onuchic LF. Molecular and cellular pathogenesis
of autosomal dominant polycystic kidney disease. Braz ]
Med Biol Res 2011;44:606-17. PMID: 21625823
15.Torra R, Vela E, Cleries M, Darnell A; Comité de Registro
de Enfermos Renales de Catalufia. Caracteristicas de los
pacientes com poliquistosis renal autosémica dominante
em tratamiento renal sustitutivo en Catalufia. Periodo
1984-1994. Nefrologia 1996;16:242-8.
16.Bleyer AJ, Hart TC. Polycystic kidney disease. N Engl J
Med 2004;350:2622. PMID: 15201424 DOI: http://dx.doi.
org/10.1056/NEJM200406173502519
17.Panizo N, Goicoechea M, Garcia de Vinuesa S, Arroyo
D, Yuste C, Rincon A, et al. Progresion de la enfermedad
renal cronica en pacientes con enfermedad poliquistica
autosémica dominante. Nefrologia 2012;32:197-205.
18.Corradi V, Gastaldon F, Virzi GM, de Cal M, Soni S,
Chionh C, et al. Clinical pattern of adult polycystic kid-
ney disease in a northeastern region of Italy. Clin Ne-
phrol 2009;72:259-67. DOL: http://dx.doi.org/10.5414/
CNP72259
19.Higashihara E, Nutahara K, Kojima M, Tamakoshi A,
Yoshiyuki O, Sakai H, et al. Prevalence and renal prognosis
of diagnosed autosomal dominant polycystic kidney disease
in Japan. Nephron 1998;80:421-7. DOI: http://dx.doi.
org/10.1159/000045214
20.Hwang Y, Ahn C, Hwang D, Lee EJ, Eo HS, Chae HJ, et al.
Clinical characteristics of end-stage renal disease in autoso-
mal dominant polycystic kidney disease in Koreans. ] Am
Soc Nephrol 2000;11:392A.
21.Stengel B, Billon S, Van Dijk PC, Jager KJ, Dekker FW,
Simpson K, et al. Trends in the incidence of renal repla-
cement therapy for end-stage renal disease in Europe,
1990-1999. Nephrol Dial Transplant 2003;18:1824-33.
DOI: http://dx.doi.org/10.1093/ndt/gfg233

24 ] Bras Nefrol 2014;36(1):18-25

22.Instituto Brasileiro de Geografia e Estatistica (IBGE). Censo
demogrifico 2010. [Internet]. Rio de Janeiro: IBGE; 2010
[acessado em novembro de 2012]. Disponivel em: http:/
www.ibge.gov.br/home/estatistica/populacao/censo2010/
default.shtm

23.Pei Y, Obaji J, Dupuis A, Paterson AD, Magistroni R, Dicks
E, et al. Unified criteria for ultrasonographic diagnosis of
ADPKD. J Am Soc Nephrol 2009;20:205-12. DOI: http://
dx.doi.org/10.1681/ASN.2008050507

24.Kelleher CL, McFann KK, Johnson AM, Schrier RW. Cha-
racteristics of hypertension in young adults with autosomal
dominant polycystic kidney disease compared with the
general U.S. population. Am ] Hypertens 2004;17:1029-34.
DO http://dx.doi.org/10.1016/j.amjhyper.2004.06.020

25.Yium J, Gabow P, Johnson A, Kimberling W, Marti-
nez-Maldonado M. Autosomal dominant polycystic kidney
disease in blacks: clinical course and effects of sickle-cell
hemoglobin. ] Am Soc Nephrol 1994;4:1670-4.

26.Simon P, Le Goff JY, Ang KS, Charasse C, Le Cacheux P,
Cam G. Epidemiologic data, clinical and prognostic featu-
res of autosomal dominant polycystic kidney disease in a
French region. Nephrologie 1996;17:123-30.

27.Davies F, Coles GA, Harper PS, Williams AJ, Evans C,
Cochlin D. Polycystic kidney disease re-evaluated: a po-
pulation-based study. Q ] Med 1991;79:477-85. PMID:
1946928

28.de Almeida E, Sousa A, Pires C, Aniceto J, Barros S, Prata
MM. Prevalence of autosomal-dominant polycystic kidney
disease in Alentejo, Portugal. Kidney Int 2001;59:2374.
PMID: 11380844 DOI: http://dx.doi.org/10.1046/j.1523-1
755.2001.00758.x

29.Fary Ka E, Seck SM, Niang A, Cisse MM, Diouf B. Patterns
of autosomal dominant polycystic kidney diseases in black
Africans. Saudi J Kidney Dis Transpl 2010;21:81-6.

30.Yersin C, Bovet P, Wauters JP, Schorderet DF, Pescia G,
Paccaud F. Frequency and impact of autosomal dominant
polycystic kidney disease in the Seychelles (Indian Ocean).
Nephrol Dial Transplant 1997;12:2069-74. DOI: http://
dx.doi.org/10.1093/ndt/12.10.2069

31.Rexistro Galego de Nefropatias (RGN). Epidemiologia de
la enfermedad renal poliquistica autosémica dominante en
Galicia. Impacto del tratamiento sustitutivo. Nefrologia
1993;13:122-6.

32.Ishikawa I, Maeda K, Nakai S, Kawaguchi Y. Gender di-
fference in the mean age at the induction of hemodialysis in
patients with autosomal dominant polycystic kidney disea-
se. Am ] Kidney Dis 2000;35:1072-5.

33.Reed BY, McFann K, Bekheirnia MR, Nobakhthaghighi N,
Masoumi A, Johnson AM, et al. Variation in age at ESRD
in autosomal dominant polycystic kidney disease. Am J Kid-
ney Dis 2008;51:173-83. DOI: http://dx.doi.org/10.1053/j.
ajkd.2007.10.037

34.Gabow PA, Johnson AM, Kaehny WD, Kimberling W], Le-
zotte DC, Duley IT, et al. Factors affecting the progression
of renal disease in autosomal-dominant polycystic kidney
disease. Kidney Int 1992;41:1311-9. DOI: http://dx.doi.
org/10.1038/ki.1992.195

35.Durén Alvarez S. Enfermedad renal poliquistica autosémica
dominante. Rev Cubana Pediatr 2007;79.

36.Fick GM, Johnson AM, Hammond WS, Gabow PA. Causes
of death in autosomal dominant polycystic kidney disease. ]
Am Soc Nephrol 1995;5:2048-56.



37.Schrier RW, McFann KK, Johnson AM. Epidemiolo-
gical study of kidney survival in autosomal dominant
polycystic kidney disease. Kidney Int 2003;63:678-85.
PMID: 12631134 DOIL: http://dx.doi.org/10.1046/).1523-
1755.2003.00776.x

38.Draczevski L, Teixeira ML. Avaliacao do perfil bioquimico
e pardmetros hematoldgicos em pacientes submetidos a
hemodiilise. Rev Saud Pesq 2011;4:15-22.

Autosomal dominant polycystic kidney disease in southern Brazil

39.Lima CS, Saron MLG. Relagio entre os marcadores labora-
toriais, 0 consumo alimentar e antropometria de pacientes
submetidos & hemodidlise. In: Anais do XII Encontro
Latino-Americano de Iniciacao Cientifica; 2009 16-17; Sao
José dos Campos, Brasil. Sao Paulo: UNIVAP; 2009.

40.Costa e Silva LS, Mocelin AFB, Lima MTMA. Avaliagio
do estado nutricional de pacientes renais cronicos em
hemodidlise de um centro de nefrologia na cidade de
Sdo Luis - MA. In: Anais do XXII Congresso Brasileiro
de Nutricao; 2012 26-29; Recife, Brasil. Pernambuco:
CONBRAN; 2012.

J Bras Nefrol 2014;36(1):18-25

25



