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EVALUATION

Initial discussion

INTRODUCTION

Timing of catheter placement

#helasal.candickse Peritoneal dialysis is an effective therapy for end-stage kidney disease (ESKD). Modalities include continuous ambulatory peritoneal
Potential barriers to peritoneal dialysis dialysis (CAPD) and automated peritoneal dialysis (APD).

* Peritoneal scarring
This topic provides a guide for clinicians who are considering peritoneal dialysis as a treatment option for patients. The topic reviews

* Physical, itive, hological it ; ; 2 ol .
M- Al o Salie i contraindications, timing of placement of the peritoneal catheter, and the selection of the peritoneal dialysis modality.

impairment
* Lack of appropriate environment The prescription for peritoneal dialysis and the evaluation of decreased solute clearance and ultrafiltration are discussed elsewhere:
* Anuria or large patient size

* (See "Prescribing peritoneal dialysis".)
* Active inflammatory process or cancer

(See "Inadequate solute clearance in peritoneal dialysis".)

* Surgical ostomies

(See "Peritoneal equilibration test".)
* Large abdominal wall hernia * (See "Management of hypervolemia in patients on peritoneal dialysis".)
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Thrombosis
* Large vessel disease
* Small vessel disease
Embolism
* High-risk cardiac source
* Potential cardiac source
= Aortic atherosclerosis
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INTRODUCTION

The two broad categories of stroke, hemorrhage and ischemia, are diametrically opposite conditions: hemorrhage is characterized by

too much blood within the closed cranial cavity, while ischemia is characterized by too little blood to supply an adequate amount of
oxygen and nutrients to a part of the brain [1].

Each of these categories can be divided into subtypes that have somewhat different causes, clinical pictures, clinical courses,
outcomes, and treatment strategies. As an example, intracranial hemorrhage can be caused by intracerebral hemorrhage (ICH, also
called parenchymal hemorrhage), which involves bleeding directly into brain tissue, and subarachnoid hemorrhage (SAH), which
involves bleeding into the cerebrospinal fluid that surrounds the brain and spinal cord [1].

This topic will review the classification of stroke. The clinical diagnosis of stroke subtypes and an overview of stroke evaluation are
discussed separately. (See "Clinical diagnosis of stroke subtypes" and "Overview of the evaluation of stroke".)
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STAGE 2 STAGE 3 STAGE 4
Mild Moderate Severe
Kidney dysfunction Kidney dysfunction Kidney dysfunction

Endogenous tPA/PAI-1; MMP9; Uremic toxins; Profibrotics, Comorbidities

Endothelial dysfunction

Arteriostenosis

Inflammation BBB disruption

Atherosclerosis
Cognitive dysfunction
Transient Infarcts
Neurodegeneration
Resistant hypertension

Pre-Stroke Post-Stroke

Limited diagnosis
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Poor renal clearance
Short/long-term mortality
Renal Failure




RS A

1A - i= i ERE

»




Free-Text

Woman

"women"[MeSH Terms]

Hypertension "hypertension"[MeSH Terms]
Type || DM "diabetes mellitus, type 2"[MeSH Terms]
ESRD "kidney failure, chronic"[MeSH Terms]
Peritoneal dialysis "peritoneal dialysis"[MeSH Terms]
Prophylactic antibiotics "antibiotic prophylaxis"[MeSH Terms]
Placebo Placebo [MeSH Terms]
Peritonitis "peritonitis"[MeSH Terms]
Adverse event "Adverse event"[All Fields]
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Free-Text

Woman

"women"[MeSH Terms]

Hypertension "hypertension"[MeSH Terms]
Type || DM "diabetes mellitus, type 2"[MeSH Terms]
ESRD "kidney failure, chronic"[MeSH Terms]
Peritoneal dialysis "peritoneal dialysis"[MeSH Terms]
Hemodialysis "renal dialysis"[MeSH Terms]
Stroke risk "Hemodialysis"[MeSH Terms]
Adverse event "Adverse event"[All Fields]
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Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Question tep 1

Level 1%*)

tep 2
Level 2*)

Step 3
(Level 3%)

Step 4
(Level 4%)

Step 5 (Level 5)

How common is the flLocal and current random sample
problem? urveys (or censuses)

ystematic review of surveys
hat allow matching to local
ircumstances**

Local non-random sample**

Case-series**

n/a

s this diagnostic or
onitoring test

ystematic review
of cross sectional studies with

ndividual cross sectional

Non-consecutive studies, or studies without

Case-control studies, or

Mechanism-based

tudies with consistently consistently applied reference standards** ‘poor or non-independentjreasoning
ccurate? onsistently applied reference pplied reference standard and reference standard**
(Diagnosis) tandard and blinding linding
hat will happen if |Systematic review Cohort study or control arm of randomized trial* [Case-series or case- n/a

e do not add a

nception cohort studies
f inception cohort studies

control studies, or poor

herapy? quality prognostic cohort
Prognosis) tudy**
Does this ystematic review ndomized trial Non-randomized controlled cohort/follow-up se-series, case-control Mechanism-based

ntervention help? f randomized trials or n-of-1 trials

Treatment Benefits

r observational study with
ramatic effect

study**

tudies, or historically
controlled studies™*

reasoning

hat are the
OMMON harms?
Treatment Harms)

ndividual randomized trial
r (exceptionally) observational
tudy with dramatic effect

ystematic review of randomized
rials, systematic review

f nested case-control studies, n-
f-1 trial with the patient you are
raising the question about, or
bservational study with dramatic
ffect

Non-randomized controlled cohort/follow-up
istudy (post-marketing surveillance) provided
there are sufficient numbers to rule out a
common harm. (For long-term harms the
duration of follow-up must be sufficient.)**

Case-series, case-control,
or historically controlled
studies**

Mechanism-based
reasoning

hat are the RARE
arms?
Treatment Harms)

i ndomized trial
r (exceptionally) observational
tudy with dramatic effect

ystematic review of randomized
rials or n-of-1 trial

[Is this (early
detection) test
worthwhile?
(Screening)

ystematic review of randomized andomized trial

rials

Non -randomized controlled cohort/follow-up
study**

Case-series, case-control,
or historically controlled
Lstudies**

Mechanism-based
reasoning

* Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO does not match questions PICO), because of inconsistency between
studies, or because the absolute effect size is very small; Level may be graded up if there is a large or very large effect size.

** As always, a systematic review is generally better than an individual study.

How to cite the Levels of Evidence Table
OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels of Evidence".
Oxford Centre for Evidence-Based Medicine. http://www.cebm.net/index.aspx?0=5653

* OCEBM Table of Evidence Working Group = Jeremy Howick, 1ain Chalmers (James Lind Library), Paul Glasziou, Trish Greenhalgh, Carl Heneghan, Alessandro Liberati, Ivan Moschetti,

Bob Phillips, Hazel Thornton, Olive Goddard and Mary Hodgkinson
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hemodialysis: a systematic review and meta-analysis I

STATE OF THE ART REVIEW 8 OPEN ACCESS | Gheck orupstes

Comparison of risk of stroke in patients treated with peritoneal dialysis and

hn P
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evalence of end-stage renal disease (ESRD)

— . ==:=ﬂ sharply in recent years. Hemodialysis (HD) C
and peritoneal dialysis (PD) have been widely accepted
for trealment of ESRD [1]. Cardiovascular disease (CVD
is the most common cause of morbidity and mﬂrtalié
in ESRD patients in whom dialysis therapy is initiated,
accounting for 33% of hospitalizations, 37% of rehospi-
talizations, and 41% of deaths [2]. Stroke represents
one of the main causes of cardiovascular mortality in
patients with ESRD [3,4]. PD has been considered to be
superior to HD for cerebrovascular prggection because
anticoagulation is not required durEg PD, and PD
maintains better -:Dntrul of hypertension. However, PD
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Comparison of risk of stroke in patients treated with peritoneal dialysis and
hemodialysis: a systematic review and meta-analysis

Inclusion criteria

The following inclusion criteria were used: (1) the study LIQ ﬁg{y,%k: COh.Ort Stl.’ldy'
design was a cohort study that evaluated the associ- mﬁisystema'UC review

ation between the dialysis modality (PD or HD) and <o a
stroke: (2) the outcomes of interest were stroke events: SI]Z E.%BzEE I?ISIZ 1E P D/ H D* [I
and (3) the hazard ratios (HRs) with 95% confidence StI‘O ke E’E 1’%

7N

intervals (Cls) were provided.

mm) 75 SRCT &PICOER A
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Methods

Literature search n\w A E’J Eﬂ: j'b ;K g 3 1@ =g 7|-' :I'
A literature search of F'ul:r.r'u'led,.EMEiASE, and 1-"_queh of E @ E T Pu bM ed

Science was performed to identify relevant studies. No
date n.r Ianguagle restrruf.tlnm we_re appllegl. Trh:e search E m b a S e N W e b Of
terms included ‘stroke’ ‘intracranial embolism’ ‘cerebral

infarction’ ‘brain  infarction' ‘ischemic  attack’ °
‘cerebrovascular  disease’ ‘cerebrovascular _disorder’ science
‘hemorrhagic  stroke’  ‘cerebrovascular  accident’
‘peritoneal dialysis’ *hemodialysis’ ‘haemodialysis’ ‘renal
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" This modified NOS consisted of three parts: the selec-
tion of the study patients, the comparability of the
study groups, and the ascertainment of outcomes. A
score of 0 to 9 stars was allocated to each study.
Studies achieving a score of > 6 stars were considered
to be high quality. Meta-regression analysis was not
performed due to the limited number of studies.
Publication bias was evaluated using funnel plots.
Statistical analysis was performed wusing Review
Manager Version 5.3 (The Cochrane Collaboration,
Oxford, London, UK). Generally, the results with a P val-
ues <0.05 (x=0.05) were considered statistically
significant.

Table 1. Characteristics of included studies.

vl Yes [ No ] Can’t tell

ffEF Y modified NOS3R
=L fhqualityMrisk of

bias(>=6 star means
high quality)

First author, year Country Design No. of patients: PD/HD Follow-up Study quality (score)
Masson, 2016 [11] Australia Retrospective 3042/7422 3.8 (1.6-7.8)(m)? i e S e Y vk Jhe Y
Kim, 2015 [2] Korea Retrospective 7387/22 892 21.5 (0-57)(m)® v v v Y Ik

Fu, 2015 [12] China Prospective 305/285 32.5 (3—-71.8)(m)® Y Fh e Jh Jhe
Stack, 2015 [13] America Retrospective 86 168/1,011,578 NA i e i

Wang, 2014 [3] China Retrospective 5974/74 192 HD: 4.2+3.2 (y) Y Y e e e ke

PD: 3.0+23 (y) ©
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Statistical analysis

This systematic review was performed according to the
recommendations of the Cochrane Collaboration and
the Quality of Reporting of Meta-analyses (QUORUM)
guidelines [6,7]. Study heterogeneity was assessed
using the chi-squared test with significance set at
P <0.10 and the /* statistic. If I* was >50%, a random-
effects (RE) model was used. Otherwise, a fixed-effects
(FE) model was used [8]. Subgroup analyses were used
to explore the sources of heterogeneity. Sensitivity
analyses were performed by removing individual stud-
ies one at a time to assess the robustness of the results.
The Newcastle-Ottawa Scale (NOS), with some modifi-
cations to match the needs of this study, was used to

vl Yes [ No ] Can’t tell

Data extraction

Two reviewers (X.Z. and M.Y.) independently extracted
data from the included studies, and any discrepancy

ML EE R LAY m
B . FH Y modified

NbS?IEEWEquaIity?FI] risk
of bias

mm) 75 5 RoB,GRADE, i A T 3B
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Statistical analysis Y] Yes [ No O Can’t tell

This systematic review was performed according to the

recommendations of the Cochrane Collaboration and

Ly g u A o
the Quality of Reporting of Meta-analyses (QUORUM) ﬁ*ﬁ Eﬁj‘bﬁﬁ'ti,
guidelines [6,7]. Study heterogeneity was assessed

using the chi-squared test with significance set at Chi Squared teSt'l' I

P <0.10 and the P statistic. If I* was ~=50%, a random-

square
><0.10 and the /? statistic. If I was >50%, a random- j]'z 13& :A Ei '%E é.]\ *ﬁ *u E_& ZEZ

ASINg  wne  cni-squarea  west witn  signimncance et dt

»ffects (RE) model was used. Otherwise, a fixed-effects
FE) model was used [8]. Subgroup analyses were used
o explore the sources of heterogeneity. Sensitivity
inalyses were performed by removing individual stud-
es one at a time to assess the robustness of the results.
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Hazard Ratio Hazard Ratio
%M:MM_&M_MMM' 95% ClI IV, Random, 95% CI

Kim 2015 0.0583 0.0453 28.2% 1.06 [0.97, 1.16)
Subtotal (95% ClI) 53.2% 0.83 [0.59, 1.15]
Heterogeneity: Tau? = 0.07; Chi* = 13.89, df = 2 (P = 0.0010); I = 86%

Test for overall effect: Z=1.13 (P = 0.26)

s sw o sox owpzus B DR ES
chi squared

4.2.2 non-Asian
Stack 2015 0.1398 0.0135 31.3% 1.15[1.12, 1.18]

- test+ | square -
Masson 2016 03075 0132 154%  1.36[1.05, 1.76] =
Subtotal (95% Cl) 46.8%  1.19[1.04,1.35] ¢ -~ - /_, v I\
Heterogeneity: Tau? = 0.01; Chi2 = 1.60, df = 1 (P = 0.21); 2= 37% \I I ] 13& _A g* zﬁ *ﬁ
Test for overall effect: Z = 2.60 (P = 0.009) n ]J
Total (95% CI) 100.0%  1.04 [0.90, 1.20] ? =t = f : I =
Heterogeneity: Tau? = 0.02; Chi? = 23.88, df = 4 (P < 0.0001); I = 83% 0 : sz 0?5 3 2 5 1*0 E 'E‘ In EI

]

Test for overall effegt: Z=0.58 (P‘= 0.56) Favours [PD] Favours [HD
Test for subaroup differences: Chi? = 4.03. df = 1 (P = 0.04). I = 75.2%

e 3. Subgroup analyses of ischemic stroke comparing PD with HD.
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)

Fu2015
Kim 2015
Masson 2016

Total (35% CI)
Heterogeneity: Chi = 3.39, df = 2 (P = 0.18); P = 41%
Test for overall effect: Z = 0.55 (P = 0.58)

Test for overall effect Z = 0.58 (P = 0.56)

05621 037 1.3%
001 00476 T77.3%
0.1044 0.0903 21.5%

100.0%

Hazard Ratio

Favours [PD] Favours [HD]

Hazard Ratio
Fixed, 95% CI

057 [0.28, 1.18]
1.01[092, 1.11]
1.11[0.93, 1.32)

1.02[0.94, 1.11]

1 i i }

05 07 1 15 2
Favours [PD] Favours [HD)

Hazard Ratio Hazard Ratio
_Study or Subgroup _log[Hazard Ratio]  SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Fu2015 05108 03%9 33% 060[031, 1.16] = 5 v C ’ I I
Kim 2015 02107 00745 682% 0.81[0.70,094) +* YeS NO an t te
Masson 2016 03711 02413  65% 0.69[043 1.11) —T
Wang 2014 02877 04311 220% 0.75[0.58, 0.97) —
[ )
Total (95% CI) 100.0% 0.78 [0.69, 0.88] 4 I I h k o
Heterogeneity: Ch# = 121, df = 3 (P = 0.75); = 0% T TR R : - el I IOI‘I‘ ag IC S I'O e.
Test for overall effect: Z = 4.03 (P < 0.0001) Favours [PD] Favours [HD) BT = 2l 2 - 0
®) Hazard Ratio Hazard Ratio PDﬁZﬁ % ; EIzl:|: 1EG (22 /O
‘ negs —_— o ~ —_—
Fu 2015 09676 02789 56%  038[022,066] — q: } 1 ?
Kim 2015 00583 0.0453 282%  1.06(0.97,1.16) E L : S
Masson 2016 03075 0132 154% 1.36[1.05, 1.76) B3 “
Stack 2015 01398 00135 313%  1.15[1.12 1.18] o
Wang 2014 00619 01018 195%  094[0.77,1.15] - I SC h e m I C St ro keo
[ J
Total (95% Cl) 1000%  1.04[0.90,1.20]
Heterogeneity: Tau? = 0.02: Chi® = 23,88, df = 4 (P < 0.0001); I* = 83% 0 1 0*2 0*‘5 3 ;

PD/HD;&
HR:0.78, P<0.0001
-Overall stroke:

#AE = Al

PD/HDR A #8%E =R
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Hazard Ratio
0
4.2.1 Asian
Fu 2015 0.9676 02789 56% 0.38[0.22, 0.66]
Wang 2014 0.0619 0.1018 19.5% 0.94[0.77,1.18]
Kim 2015 0.0583 0.0453 28.2% 1.06[0.97, 1.16)

Subtotal (95% Cl) 53.2%  0.83[0.59,1.15]
Heterogeneity: Tau? = 0.07; Chi* = 13.89, df = 2 (P = 0.0010); I = 86%
Test for overall effect: Z = 1.13 (P = 0.26)

4.2.2 non-Asian
Stack 2015 0.1398 00135 31.3% 1.15[1.12,1.18)
Masson 2016 03075 0132 154% 1.36(1.05, 1.76)

Subtotal (95% Cl) 46.8%
Heterogeneity: Tau? = 0.01; Chi* = 1.60,df =1 (P = 0.21); = 37%
Test for overall effect: Z = 2.60 (P = 0.009)

119 1.04,1.35)

Total (95% Cl) 100.0%  1.04[0.90, 1.20]
Heterogeneity: Tau? = 0.02; Chi* = 23.88, df = 4 (P < 0.0001); I = 83%

Test for overall effect: Z = 0.58 (P = 0.56)

Test for subaroun differences: Chi? = 4.03. df = 1 (P = 0.04). = 75.2%

Hazard Ratio
ndom. 95% Cl

e

01 0

2 05 1 2
Favours [PD] Favours [HD

5
1

No [ Can’t tell

T %9 TR 015 o7 2.
EER ) F

HR:0.83,P:0.26,
f5x P D o] Bi b (K op [ =R

ELE )3
HR:1.19,P:0.009
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vl Yes [ No 1 Can’t tell

[19]. Third, most patier;ts receiving Plfi use glucose- 'Side effeCt.

based dialysate, which may increase the burden of glu

rose and lead t::: more metabolic side effects, intluding; P DrA{E% 5_:'--’% .|-E
besity, dyslipidemia, hyperinsulinemia and peripheral Z8%,

i s, mor o | |TEEK - EZEER ,.91

[20-22]. !'-IﬂﬂEuEl, Fu_ et al.. [I;] repartgd that HD mJ{’E% (HEHZIZ .[I]].HE e

BE Tn.)




[RE L : EEREENS ?

Yes ¥ No L Can’t tell

First author, year Country Design No. of patients: PD/HD Follow-up Study quality (score)

Masson, 2016 [11] Australia Retrospective 3042/7422 3.8 (1.6-7.8)(m)? Yo 3 ek ke ke ke
Kim, 2015 [2] Korea Retrospective 7387/22 892 21.5 (0-57)(m)°® Y%k ke ke

Fu, 2015 [12] China Prospective 305/285 32.5 (3-71.8)(m)° ) 2 0000
Stack, 2015 [13] America Retrospective 86 168/1,011,578 NA Yok Kk

Wang, 2014 [3] China Retrospective 5974/74 192 HD: 42+32 (y) © o3 e A ke ke
PD:3.0+23 (y) ©

studies. Second, the number of studies included was
relatively small. Third, heterogeneity among studies
comparing the risk for ischemic stroke was marked.

sample size R K
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Yes ¥ No L Can’t tell

(A) Hazard Ratio Hazard Ratio
r Subgr. log[Hazard Rati E_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Fu 2015 -0.5108 0.3369 3.3% 0.60[0.31, 1.16] -
Kim 2015 -0.2107 0.0745 68.2% 0.81[0.70, 0.94] . 3
Masson 2016 -0.3711 0.2413 6.5% 0.69[0.43, 1.11] = %
Wang 2014 -0.2877 0.1311 22.0% 0.75[0.58, 0.97] |
Total (95% CI) 100.0% 0.78 [0.69, 0.88] @&
Heterogeneity: Chi? = 1.21, df = 3 (P = 0.75); 2 = 0% 0* - 0‘5 : 2 5
Test for overall effect: Z = 4.03 (P < 0.0001) ’ Favé)urs [PD] Favours [HD]
(B) Hazard Ratlo Hazard Ratio <
i ibgrou J[Hazard Rati eig and [ Random, 95%)|Cl 2 Ta pay H
Fu 2015 09676 02780  56%  038[0.22, 0.66] — E oo =3 15 i (=
Kim 2015 0.0583 0.0453 28.2% 1.06 [0.97, 1.16] ud ~
Masson 2016 03075 0.132 154% 1.36 [1.05, 1.76] B
Stack 2015 0.1398 0.0135 31.3% 1.15[1.12, 1.18] -
Wang 2014 -0.0619 0.1018 19.5% 0.94 [0.77, 1.15]
Total (95% Cl) 100.0% 1.04[0.90,1.20] . . I . .
Heterogeneity: Tau? = 0.02; Chi? = 23.88, df =4 (P < 0.0001); I? = 83% : Y L . x $ t
Test for overall effect: Z = 0.58 (P = 0.56) o aa FavojfsslPD] ’ Favouzr; [HD] - L
©) Hazard Ratio Hazard Ratio
_Study or Subgroup __log[Hazard Ratio]  SE Weight IV.Fixed,95%Cl IV ,_Elxgcli 95% Cl
Fu 2015 -0.5621 0.37 1.3% 0.57[0.28, 1.18] =
Kim 2015 0.01 0.0476 77.3% 1.01[0.92, 1.11]
Masson 2016 0.1044 0.0903 21.5% 1.11[0.93, 1.32]
Total (95% Cl) 100.0% 1.02[0.94, 1.11]
Heterogeneity: Chi? = 3.39, df = 2 (P = 0.18); P = 41% 0?5 " . 1 ' 2
Test for overall effect: Z = 0.55 (P = 0.58) Favours [PD] Favours [HD]
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Hazard Ratio
0,
4.2.1 Asian
Fu 2015 09676 0.2789 56%
Wang 2014 -0.0619 0.1018 19.5%
Kim 2015 0.0583 0.0453 28.2% 1.06 [0.97, 1.16]
Subtotal (95% CI) 53.2% 0.83 [0.59, 1.15]

Heterogeneity: Tau? = 0.07; Chiz = 13.89, df = 2 (P = 0.0010
Test for overall effect: Z=1.13 (P = 0.26)

4.2.2 non-Asian
Stack 2015 0.1398 0.0135 31.3% 1.15[1.12, 1.18]
Masson 2016 0.3075 0.132 15.4% 1.36 [1.05, 1.76)

Subtotal (95% CI) 46 8% 1.19 [1.04, 1.35]
Heterogeneity: Tau? = 0.01; Chi* = 1.60,df =1 (P = 0.2]); *=37%
Test for overall effect: Z = 2.60 (P = 0.009)

Total (95% ClI) 100.0% 04,]0.90, 1.20]
Heterogeneity: Tau? = 0.02; Chi* = 23.88, df = 4 (P < 0.0001; I*= 83%

Test for overall effect: Z = 0.58 (P = 0.56)
Test for subarouo differences: Chi?=4.03. df =1 (P =0.04). 2= 75.2%

0.38[0.22, 0.66]
0.94[0.77, 1.15]

re 3. Subgroup analyses of ischemic stroke comparing PD with HD.

Hazard Ratio
dom. 95% CI

Can’t tell

Yes vl No

' ' l Jd

}
I Ll T L} 1

01 02 05 1 2 5
Favours [PD] Favours [HD]

=284
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Yes ¥l No [ Can’t tell

(A) Hazard Ratio Hazard Ratio
r r log[Hazard Rati E Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Fu 2015 -0.5108 0.3369 3.3% 0.60[0.31, 1.16] =
Kim 2015 -0.2107 0.0745 68.2% 0.81[0.70, 0.94] . 3
Masson 2016 -0.3711 0.2413 6.5% 0.69[0.43, 1.11] S T
Wang 2014 -0.2877 0.1311 22.0% 0.75[0.58, 0.97] |
Total (95% ClI) 100.0% 0.78 [0.69, 0.88] @

Bhege i2 = = = - 12=09 T
Heterogeneity: Chi? = 1.21, df =3 (P = 0.75); = 0% 02 05 1 2 5

Favours [PD] Favours [HD]

@ I o UM Lopiora A P Sample Sizexzﬂ k'

Fu 2015 -0.9676 0.2789 5.6% 0.38[0.22, 0.66

Test for overall effect: Z = 4.03 (P < 0.0001)

Kim 2015 0.0583 0.0453 282%  1.06[0.97,1.16] = =73 T 2

Masson 2016 03075 0.132 154% 1.36 [1.05, 1.76] — nn E (=]

Stack 2015 0.1398 00135 313%  1.15[1.12,1.18] = * 15 n/ I
Wang 2014 00619 01018 195%  0.94[0.77,1.15]

Total (95% Cl) 100.0%  1.04[0.90, 1.20]

Heterogeneity: Tau? = 0.02; Chi? = 23.88, df =4 (P < 0.0001); I?=83%
Test for overall effect: Z = 0.58 (P = 0.56)

et |BEEFRBERA—

Favours [PD] Favours [HD]

.o....
—

N
(©) Hazard Ratio Hazard Ratio é . 'E )
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% ClI IV, Fixgcl!. 95% CI | ‘ﬁ
Fu 2015 -0.5621 0.37 1.3% 0.57[0.28, 1.18] N
Kim 2015 0.01 0.0476 77.3% 1.01[0.92, 1.11]
Masson 2016 0.1044 0.0903 21.5% 1.11[0.93, 1.32]
Total (95% ClI) 100.0% 1.02[0.94, 1.11]

Heterogeneity: Chi? = 3.39, df = 2 (P = 0.18); P = 41% — - H—
Test f Il effect: Z = 0.55 (P = 0.58 il L LR,
est for overall effect: Z = 0.55 (P = 0.58) Favours [PD] Favours [HD]
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Yes (1 No [ Can’t tell

Table 1. Characteristics of included studies.

First author, year Country Design No. of patients: PD/HD
Masson, 2016 [11] Australia Retrospective 3042/7422

Kim, 2015 [2] Korea Retrospective 7387/22 892

Fu, 2015 [12] China Prospective 305/285

Stack, 2015 [13] merica Retrospective 86 168/1,011,578
Wang, 2014 [3] /C\hina Retrospective 5974/74 192

There was high heterogeneity in the ischemic stroke oo W /—J AN =
risk for PD versus HD. Almost 10% of people in Eﬁj’b%{t% B =3 7(2
Australia are Asian, and almost 5% of people in the E:Es‘ ‘l‘ A
United States are Asian. Our subgroup analyses by
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patients. There are three potential explanations. First,
higher levels of pro-coagulant proteins and hemocon-
centration are found in people undergoing PD com-
pared to those undergoing HD [18]. Second, people
who prefer PD may also have pro-thrombotic comor-
bidities, including heart failure, atherosclerotic heart
disease, vascular access problems, or a previous stroke
[19]. Third, most patients receiving PD use glucose-
based dialysate, which may increase the burden of glu-
cose and lead to more metabolic side effects, including
obesity, dyslipidemia, hyperinsulinemia and peripheral
insulin resistance, more than those receiving HD
[20-22]. However, Fu et al. [12] reported that HD
patients had a significantly higher risk for ischemic
stroke compared to PD patients. A possible reason is
that HD patients are more likely to exhibit characteris-
tics that could increase the risk for stroke, such as an
older age; the presence of comorbidities, such as dia-
betes, hypertension, and CVD; and worse nutritional
status and residual renal function [12].

Yes [0 No [ Can’t tell

in the general population. For example, a previous
study showed that among patients with ESRD and atrial
fibrillation (AF), the incidence of stroke is significantly
higher than in patients with ESRD who do not have AF
[14]. Furthermore, treatments for ESRD (HD or PD) may
have different effects on the risk for stroke. Kim et al.
[2] described that PD patients had a 19% lower risk of
hemorrhagic stroke than HD patients (HR = 0.81; 95%
Cl: 0.70-0.93). Wang et al. [3] showed that PD patients
had a 25% lower risk of hemorrhagic stroke than HD

There was high heterogeneity in the ischemic stroke
risk for PD versus HD. Almost 10% of people in
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There was high heterogeneity in the ischemic stroke
risk for PD versus HD. Almost 10% of people in

in the general population. For example, a previous
study showed that among patients with ESRD and atrial
fibrillation (AF), the incidence of stroke is significantly
higher than in patients with ESRD who do not have AF
[14]. Furthermore, treatments for ESRD (HD or PD) may
have different effects on the risk for stroke. Kim et al.
[2] described that PD patients had a 19% lower risk of
hemorrhagic stroke than HD patients (HR = 0.81; 95%
Cl: 0.70-0.93). Wang et al. [3] showed that PD patients
had a 25% lower risk of hemorrhagic stroke than HD

Yes [0 No [ Can’t tell
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In conclusion, this meta-analysis found that PD
patients had a lower risk for hemorrhagic stroke com-
pared to HD patients. However, the risks for ischemic
stroke and overall stroke did not differ between the

Yes [J No [ Can’t tell

Conclusions: We observed that PD patients were less likely to develop hemorrhagic stroke than
HD patients, and the risk for ischemic stroke was significantly higher for PD patients than for HD

patients among the non-Asian patients. However, our findings could be biased due to the het-
erogeneity of the included studies.
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