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Supplementary results

Neutrophil functional changes in CKD: a systematic review

Phagocytosis. Results on phagocytosis activity in CKD were highly variable, also within the

same study (n=19 studies; n=13 decreased’'3; n=13 unaltered®*%°'% in CKD vs. healthy
controls; Suppl. Table 2). The results were partly dependent on whether CKD patients were
on dialysis as well as on the dialysis type: an unaltered phagocytic capacity was reported in
four of six studies on non-dialysis CKD patients (n=4 unaltered®*5'2; vs. n=2 reduced
phagocytosis'®'3) and in all studies on PD patients (n=53461013) (Table 1). In contrast, of the
15 studies analyzing HD patients, 67% (10 of 15) detected reduced phagocytosis capacity vs.
controls'®'12 and one study detected reduced or unaltered phagocytosis dependent on the
dialysis membrane used"', with the other five studies not identifying differences'*'"1° (Table
1; Suppl. Table 3). A similar conclusion holds when only accounting the studies that
simultaneously compared non-dialysis and dialysis patients (HD or PD) to controls (Suppl.
Table 3). In conclusion, neutrophil phagocytic capacity was mostly found unaltered in non-
dialysis CKD patients and CKD patients on PD, whereas it was reduced in 67% of studies in

dialysis patients on HD.

Apoptosis. Also findings on neutrophil apoptosis were partly dependent on whether non-
dialysis CKD patients or patients on dialysis were analyzed: All five studies analyzing
neutrophils of non-dialysis patients reported increased apoptosis compared to healthy
controls*2%-23, Instead, of the eight studies analyzing neutrophils of dialysis patients, only three
reported on increased apoptosis in HD???* or PD patients??, whereas the other (n=5) did not
detect differences in either HD*?'2527 or PD patients*?' vs. controls (Table 1, Suppl. Tables
2 and 4). Summarized, neutrophil apoptosis was increased consistently in non-dialysis CKD

patients, but only in subset of studies in CKD patients on HD or PD.

Surface activation markers. (Basal) In unstimulated conditions, 10 of 14 studies (71%)

reported an increased surface activation marker expression in CKD patients vs. healthy
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controls (e.g. for CD11b and CD18)8232835 . glthough not always of all investigated markers —
and/or a reduction of surface CD62L, which is known to be shed upon neutrophil activation3?3°
(Suppl. Tables 2 and 5). For CD11b, CD18, CD66b and CD88 as the most frequently studied
activation markers, four of five studies analyzing non-dialysis CKD patients found increased
expression compared to healthy controls (n=423313234) 'while one found reduced expression
(n=13%%). In contrast, HD patients were reported to have one or more of these four activation
markers increased only in 50% of the studies (increased: n=48232933; ynaltered: n=4303237.38)
(Table 1, Suppl. Table 5B). When comparing CD62L before vs. after a hemodialysis session,
CD62L was reduced after dialysis, indicating neutrophil activation during the dialysis session®.
One study identified a decreased surface expression of the chemokine receptor CXCR1 in
dialysis patients compared to controls®, which is reduced upon neutrophil activation. Two
studies on HD patients could not detect any investigated activation marker (CD11b, TLR4/9,

CD88) to be altered in basal conditions®”*° (Suppl. Table 5B).

(Stimulated) Only four studies examined the impact of CKD on surface activation markers of
stimulated neutrophils. Three studies (2x non-dialysis CKD; 1x not-specified CKD cohort)
showed a stronger CD11b increase in CKD patients compared to healthy controls (e.g. upon
stimulation with phorbol myristate acetate (PMA), N-formyl-methionyl-leucyl-phenylalanine
(fMLP) or lipopolysaccharides (LPS))?8344° although other markers as CD62L or CD11a
remained unaltered (Suppl. Table 5B). One study in HD patients (IL8-stimulation) could not
detect a difference in CD11b expression compared to healthy controls®” (Table 1, Suppl.

Table 5B).

In summary, analysis of surface activation markers revealed generally increased neutrophil
activation in non-dialysis CKD patients in both basal and stimulated conditions, but only in
around half of studies on unstimulated neutrophils from HD patients. Insufficient data are yet

available on stimulated neutrophils in HD patients as well as on neutrophils from PD patients.

Degranulation. All studies observed an increase in at least one of the neutrophil degranulation

readouts in either blood or isolated neutrophils in CKD patients compared to controls (n=8: 7x



HD patients; 1x unspecified CKD stage)®*'*". These readouts included (i) increased levels of
neutrophil elastase, MPO, lactoferrin or histone-DNA in blood, (ii) reduced basal levels of MPO
or neutrophil elastase in neutrophils, or (iii) an increased MPO or neutrophil elastase release
upon neutrophil stimulation (Suppl. Tables 2 and 6). Only one study compared non-dialysis
CKD and HD patients, revealing increased plasma MPQO levels only in HD patients** (Suppl.
Table 6). In summary, neutrophil degranulation was mainly found to be increased in HD
patients (Figure 2), with no comparison possible to PD patients or non-dialysis CKD patients

due to a lack of sufficient data.

NET formation. NET formation was predominantly assessed by quantification of nucleic acid
by Sytox-Green-fluorescence in isolated neutrophils. Four studies analyzed NET formation in
neutrophils from CKD patients (3x HD; 1x combining patients with HD, PD and non-dialysis
CKD), however, with variable results (Table 1, Suppl. Tables 2 and 7): (Basal) Using resting
neutrophils, two studies observed an increased NET formation vs. healthy controls304®
whereas the other two studies did not observe differences®*®. (Stimulated) Upon stimulation
with PMA or calcium ionophore (A23187), two studies showed no alterations between dialysis-
patients and controls**#°, one study showed increased*® and one decreased NET formation®.
In summary, highly variable data were observed for NET formation by neutrophils from HD
patients, with no comparison possible to PD patients or non-dialysis CKD patients due to a

lack of data.

ROS production. Neutrophils produce ROS via the NADPH-oxidase (NOX2) at the plasma

membrane (extracellular ROS) or in intracellular compartments (intracellular ROS)®. Findings
on neutrophil ROS production in CKD patients varied strongly: (Basal) From 13 studies that
measured basal ROS levels in neutrophils of CKD patients, seven found increased ROS
compared to healthy controls®'52527.30.3344 = \while seven found the parameter
unaltered?+18434451.52 \ith sometimes variable results obtained within the same study
dependent on the patient cohort®#4; only one study found decreased basal ROS production in
neutrophils from CKD patients®® (Suppl. Table 2). When discriminating between non-dialysis

CKD, PD and HD patients, an increased basal ROS production was observed in 8 of 12 studies
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on HD patients, whereas no changes were detected in non-dialysis CKD patients (n=4) or PD

patients (n=2) (Table 1, suppl. Table 8).

(Stimulated) A high data variability was also observed for ROS production in stimulated
neutrophils of CKD patients (n=20 publications), even within the same study depending on the
patient cohort or stimulus analyzed, with respectively nine, seven and ten studies observing
decreased?® 9225398 ynaltered3+10.14.18.27.%4 or jncreased3#18.22.27.29.51525960 RQS production in
CKD compared to healthy controls (Suppl. Table 2). Data remained highly variable even when
discriminating between non-dialysis, PD and HD-patients (Table 1, suppl. Table 8). In non-
dialysis CKD patients (n=7 publications), stimulated ROS production was observed to be
increased'®?2%° decreased’??25%8 or unaltered®#+'858 dependent on the stimulus analyzed

(Table 1). Similarly, a high variability was seen in HD and PD patients (Table 1).

Overall, a high data variability was observed when summarizing neutrophil ROS production in
CKD patients, urging a closer look into data variability and potential subgroups using a meta-

analysis.
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Supplementary tables

Suppl. Table 1. Search strategy, in- and exclusion criteria for the identification of
studies investigating neutrophil function in CKD patients. This study was performed
according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) guidelines (not registered).

SYSTEMATIC REVIEW: Search strategy
PubMed:
((("neutrophils"[MeSH Terms]) OR ("granulocytes"[MeSH Terms])) AND (renal
insufficiency, chroniclMeSH Terms])) AND (("1990"[Date - Publication] : "3000"[Date -
Publication]))
Web of Science:
((AB=(neutrophils)) OR (AB=(granulocytes)))
AND
((TS=(“chronic renal insufficiency”)) OR (TS=(CKD)) OR (TS=("chronic kidney disease”)))
AND
PY=(1990-2023)
With “exact search”
SYSTEMATIC REVIEW: In- and exclusion criteria during title and abstract screening
(first stage)
Inclusion criteria
- if neutrophil function in blood of patients with CKD was assessed in comparison to
that of healthy volunteers
Exclusion criteria
- if written in another language than English
- if the work was non-original or only conference abstracts were available
- if being a meta-analysis or systemic review
- if being an ongoing clinical trial, study protocol or case report
- if exclusively dealing with animal studies
- if only specific underlying pathologies of CKD were investigated (e.g. lupus
nephritis) or no CKD focus was included (no CKD or too specific CKD pathology)
- if neutrophils were not investigated
SYSTEMATIC REVIEW: Additional exclusion criteria during full text assessment
(second stage)
- if the full text could not be accessed
- if using patient material other than blood
- if only including transplanted patients
- if only measuring neutrophil-to-lymphocyte-ratio or neutrophil numbers
- if lacking a healthy control group
-if they used non-adult control group vs. adult experimental group
- if only specific underlying pathologies of CKD were investigated (e.g. lupus
nephritis, cancer associated) or no CKD focus was included (no CKD or too specific
CKD pathology)
META-ANALYSIS of ROS production: Additional exclusion criteria (third stage)
Inclusion criteria
- if studies analyzed neutrophil ROS production in CKD patients on dialysis compared
to healthy controls
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Exclusion criteria

- if studies used an indirect measurement of ROS like oxygen consumption via
Clarke electrode or measurement of CO; production via radiolabeled glucose
(incomparable assay of ROS analysis used)

- resulting data only given as median

- patients reported to be newly started on dialysis

- studies that did not fulfill the criterium of certainty in the body of evidence for ROS
analysis

- number of included controls/patients unclear (missing experimental details)
- controls and patients not clearly defined
- study population not clearly defined

11



Suppl. Table 2. Summary of overall outcome of neutrophil activity parameters in
patients with chronic kidney disease compared to healthy controls. Studies are counted
towards a certain category (decreased/unaltered/increased) if one of their included datasets
showed the respective outcome and may therefore be included in different categories; the sum
of all categories (decreased/unaltered/increased) can therefore exceed the total number of
studies per readout. fMLP, N-formyl-methionyl-leucyl-phenylalanine; LPS,
lipopolysaccharides; NETs, neutrophil extracellular traps;, PAMPS, Pathogen-associated
molecular patterns; PMA, phorbol-12-myristate-13-acetate; ROS, reactive oxygen species.

Parameters Nr. of Decreased Unaltered Increased
studies Nr. Ref. Nr | Ref. Nr. Ref.
Phagocytosis 19 13 113 13 | 3461019 0
Apoptosis 9 0 _ 5 4,21,25-27 6 4,20-24
Surface activation 14 3 (Including 8 8,28,30,32,34,37-39 10 (Including
markers — Basal studies with studies with
increased decreased
CD62L, CD62L,
reflecting reflecting
decreased increased
neutrophil neutrophil
activation) activation)
35,36,38 8,23,28-35
Surface activation 4 0 - 3 28,34,37 3 28,31,34
markers —
Stimulated
neutrophils
Degranulation 8 1 43 4 I1,44,46 47 8 8ATaT
NET formation- 4 0 2 |8 2 30,48
basal
NET formation- 4 1 8 2 3049 1 48
stimulated
neutrophils
ROS production- 13 1 53 7 3,4,18,43,44,51,52 7 3,15,25,27,30,33,44
Basal
ROS production- 20 9 7 10
Stimulated by:
PAMPs 11 4 8,22,55,56 4 3,4,10,14 5 3,4,27,51,52
(E.Coli/LPS,
S. aureus,
C. albicans,
Zymosan)
PMA 12 5 8,15,54-56 3 4,18,27 4 22,29,52,60
mMLP 7 2 BUMLP+TNFa) | 2 | 454 4 4,18,27.59
53
Complement 1 1 57(csa +FLPEP) | O - 0 -
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Suppl. Table 3. Summary of studies on neutrophil phagocytosis capacity in patients with CKD compared to healthy controls. Studies
comparing non-dialysis and dialysis CKD patients are highlighted in grey. CKD, chronic kidney disease; SMC, synthetically modified cellulose; CL-
E, vitamin E-modified membrane; PS, polysulfone membrane; HD, hemodialysis; PD, peritoneal dialysis.

Dialysis type 8 q
Author Year PMID CKD Stage (for CKD5 Ph_agocytotlc Method used Author conclusions cressed) declreasedl e hagcovices
. activity: target (CKD patients vs. healthy controls)
patients)
Alexiewicz et al. 1991 | 1951470 5 HD E.Coli Analysis of uptake of labeled E.Coli by Significantly impaired Decreased
spectrophotometry
Alexiewicz et al. 1995 | 7872822 5 HD E.coli Analys of uptake of oil droplets coated Significantly impaired Decreased
with E. coli LPS
Anding et al. 2003 | 13679482 5 HD Caalbicans | Analysis of uptake of labeled C.albicans Slightly lower, but not statistically significant Unaltered
by flow cytometry
., Analysis of uptake of labeled K. Compared to healthy controls, unaltered in HD when using CL-E or PS Decreased in HD when using SMC dialysis membrane
Banche et al. 2006 | 16935897 5 HD K. pneumoniae pneumoniae by spectrophotometry membrane but decreased when using SMC dialysis membrane Unaltered in HD when using a CL-E and PS membrane
Cuffini et al. 2001 | 11382696 5 HD K.pneumoniae Analy3|§ of uptake of labeled Lower phagocytosis after 30 and 90 min bacterial stimulation Decreased
K.pneumoniae by spectrophotometry
e aial 2016 | 27698480 3105 HD and PD E.coli Analysis of uptake of labeled E.coli by flow Significantly Iowe_r in pallent_s undergomg HD, but not in PD. No Unaltered in non—dlalys_ls CKD and PD
cytometry differences in non-dialysis CKD Decreased in HD
. Compared to controls, significantly reduced in patients undergoing HD . .
Mahajan et al. 2005 | 16060119 2t05 HD IgG coated sheep | Analysis of uptake of IgG-coated sheep | ) 1 1ot in non-dialysis CKD. Significantly reduced before compared to Vel I GRS E0
erythrocytes erythrocytes by spectrophotometry g Decreased in HD
after HD session.
Muniz-Junqueira etal. | 2005 | 16005905 Non—cflalyss not HD and PD S.cerevisiae Analysis of uptake of labeled S. cerevisiae Significantly Iowgr in patlent§ undergmng HD, but not in PD. No Unaltered in non-dlalygls CKD and PD
specified and 5 by spectrophotometry differences in non-dialysis CKD Decreased in HD
Pappas et al. 2019 | 31605588 5 HD E.Coli Analysis of uptake of labeled E.Coli by Significantly impaired Decreased
flow cytometry
Patruta et al. 1998 | 9555668 5 HD E.coli Killing capacity by fluorescence Lower, but not statistically significant Unaltered
microscopy
Peng et al. 2014 | 25339482 Not specified Not specified Nat;'(; eszﬁEd Killing capacity by microscopy Significantly impaired Decreased
Non-dialysis . L Analysis of uptake of labeled S. Decreased in non-dialysis CKD5 when compared to control. No Decreased in non-dialysis CKD5
IFayier el e | G CKD 5 7D S GpEEmIEE epidermidis by spectrophotometry difference between PD patients and controls. Unaltered in PD
. L Killing capacity by fluorescence Decreased in non-dialysis CKD5 when compared to control as well as Decreased in non-dialysis CKD5
IReizr@tiel, iy e g 7D S @B microscopy PD patients. No difference between PD patients and controls. Unaltered in PD
Sardenberg et al. 2006 | 16155068 Non—Q|aIyS|s not HD and PD SETrs Analysis of uptake of labeled S.aureus by Significantly Iowe_r in pallent_s undergomg HD, but not in PD. No Unaltered in non-dlalys_ls CKD and PD
specified and 5 flow cytometry differences in non-dialysis CKD Decreased in HD
Scalas et al. 2012 | 24712758 5 HD Calbicans | Analysis of uptake of labeled C.albicans No significant difference Unaltered
by flow cytometry
Schauer et al. 1991 1775265 5 HD S.cerevisiae Analysis of uptake of labeled S. cerevisiae No significant difference Unaltered
by spectrophotometry
Talal et al. 2022 | 36284314 5 HD E.Coli Analysis of uptake of labeled E.Coli and Significantly impaired Decreased
S.aureus S.aureus by spectrophotometry
Tullio et al. 2003 | 12868562 5 HD C.albicans Analysis of uptake of labeled C.albicans No significant difference Unaltered
by flow cytometry
Ward et al. 1995 7780059 Not specified Not specified S. aureus Analysis of uptake of labeled S aureus by No significant difference Unaltered

flow cytometry
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Suppl. Table 4. Summary of studies on neutrophil apoptosis in patients with CKD compared to healthy controls. Studies comparing non-
dialysis and dialysis CKD patients are highlighted in grey. CKD, chronic kidney disease. HC, healthy control; HD, hemodialysis; PD, peritoneal
dialysis.

Dialysis type Increased/ decreased/ unaltered
Author PMID Year CKD Stage (for CKD5 Method used Author conclusions apoptosis
patients) (CKD patients vs. healthy controls)
Bartnicki et al. 26398374 2015 4and5 Non-dialysis Flow cytometry: Annexin V/PI’OpIdI.IJm lodide (PI) Annexin+ and Pl-ij: increased T _—
Fas and FasL expression Fas and FasL.: increased
Cohen et al. 18319358 2008 5 HD Flow cytom(.etrx:.Spontam.eolus apoPt05|s asssay Spontaneous apoptosis: unaltered Unaltered
(viability x Propidium lodide)
Guo et al. 12227686 2002 5 HD Flow cytometry: Annexin V/Propidium lodide (PI) Annexin+ and PI+: unaltered Unaltered
Annexin V: increased in non-dialysis CKD,
Non-dialysis not Flow cytometry: Annexin V unaltered in HD and PD (compared to control) Increased in non-dialysis CKD
el Gk Jiksies AL specified and 5 5 D ENE PO Fas-FasL expression Fas-FasL: increased in non-dialysis CKD, Unaltered in HD and PD
unaltered in HD and PD
Nahar et al. 11499659 2001 5 HD Propidium lodide (PI) fluorescence analysis Pl: increased Increased
. Flow cytometry: Propidium lodide (PI), Bax (pro- PI: unaltered
Perianayagam et al. 14511363 2003 5 HD apoptotic), Bcl2 (anti-apoptotic) Bax-Bcl2: more frequently detected in HD Unaltered
Non-dialysis not . . Annexin: increased in non-dialysis CKD but Increased in non-dialysis CKD
SEIR B E CUEN gl AL specified and 5 . DEIel R AT CHEICE R A TIE Y unaltered in HD and PD (compared to HC) Unaltered in HD and PD
Sela et al. 15987755 2005 2t05 HD and PD Flow cytometry: Annexin V Annexin: increased LR 7 b;g :;?é:::ly&s’ .Y €T
Flow cytometry: AnnexinV
Zahran et al. 24482640 2013 Non-dlgly3|s not HD Morphological apoptos_ls: chron?atln condensation, An_nexm: |ncre§sed Increased in bo_th no_n-dlaly3|s and
specified and 5 fragmented nuclei, cell shrinkage and the Morphological apoptosis: Increased dialysis patients

presence of cytoplasmic vacuolization
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Suppl. Table 5. Summary of studies on neutrophil surface markers in patients with CKD compared to healthy controls. A) Surface markers
studied on neutrophils in the identified manuscripts. B) Neutrophils were studied in basal conditions or upon stimulation, as indicated. Studies
comparing non-dialysis and dialysis CKD patients are highlighted in grey. CKD, chronic kidney disease; fMLP, N-formyl-methionyl-leucyl-
phenylalanine; HD, hemodialysis; IL-8, interleukin 8; LPS, lipopolysaccharides; PD, peritoneal dialysis; PMA, phorbol myristate acetate.

A)

Surface marker |Expected upon neutrophil activation
CD11b (integrin chain) Upregulated

CD11a (integrin chain) Upregulated

CD18 (integrin chain) Upregulated

CD88 (C5aR1) Upregulated

CD66b Upregulated

CD35 (Complement receptor type 1) |Upregulated

CD62L (L-selectin) Downregulated (shedded)
Surface receptor |Information

CD15 Neutrophil marker

CXCR1 Receptor for CXCLS8 (IL8)
CXCR2 Receptor for CXCL8 (IL8)
CD14 Receptor for endotoxin
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B)

*CDG62L: is shed upon neutrophil activation

Basal: No significant differences

Aljadi et al. 2014 | 24712758 5 HD Flow cytometry CD11b, CD88 IL-8 Stimulated with IL-8: No significant differences (Control x Basal (CD11b and CD88): unaltered Stimulated (CD11b) : unaltered
HD), but increased CD11b compared to unstimulated
Bajetal. 2018 | 30135629 5 HD Flow cytometry CD14, TLR4, TLR9 Only basal Basal: No significant differences for TLR4 and 9 Basal (TLR4,9): unaltered -
Basal: increased CD11b and CD18. Unaltered CD11a. . ) .
Caimietal. | 2005 | 15665425 | Notspecified | Notspecified | Flow cytometry | OO 12 CD11b, PMA Stimulated with PMA and fMLP: increased CD11band | D@l (CD11b and CD18): increased | Stimulated (CD11b and CD18): increased
CD18 fMLP Lo " Basal (CD11a): unaltered Stimulated (CD11a): unaltered
CD18. No significant differences for CD11a
Cohen-Mazor etal.| 2008 | 18319358 5 HD Flow cytometry CD11b Only basal Basal: increased Basal (CD11b): increased -
Basal (CD11b): increased in non-dialysis
et [t Basal non-dialysis CKD: increased CD11b, decreased CKD but unaltered in HD
Dou et al. 1998 | 9428454 ialy HD Flow cytometry CDe62L, CD11b Only basal CD62L Basal (CD62L): decreased CD62L -
specified and 5 S . P et or
Basal HD (before dialysis session): unaltered reflecting increased activation* in non-
dialysis CKD but unaltered in HD
Eldewi et al. 2019 | 31571973 | Non-dialysis 3-5 - Flow cytometry CD35 Only basal Basal: decreased Basal (CD35): decreased -
Basal (CD62L): increased CD62L,
Basal: increased compared to controls, but decreased reflecting reduced activation*
Hassoba et al. 2007 | 20306662 5 HD Flow cytometry cp62L Only basal levels after dialysis session After HD session: decreased CD62L, .
reflecting increased activation*
. Basal: No significant differences (CD63 and CD66b) and Basal (CD63, CD66b): unaltered R
Kim et al. 2017 | 28523279 5 HD Flow cytometry CD35 and CD66b Only basal increased (CD35) Basal (CD35): increased
Basal: increased
Olsson et al. 2011 | 21045076 | Non-dialysis 3-5 - Flow cytometry CD11b LPS Stimulated with LPS: significant increase in both patients Basal (CD11b): increased Stimulated (CD11b): increased
with CKD and healthy controls
. Basal: decreased CXCR1 and no significant differences Basal (CXCR1): decreased _
Pereira et al. 2010 | 20649681 5 HD Flow cytometry CD11b and CXCR1 Only basal for CD11b Basal (CD11b): unaltered
CD18, CD11b, Basal: increased CD18, CD66b and CD15. No Basal (CD18, CD66b, CD15): increased
Talaletal. | 2022 | 36284314 5 HD Flow cytometry cDe6b, cD15 | Oniybasal significant differences for CD11b Basal (CD11b): unaltered -
. P R Basal: increased CD11b and no significant differences Basal (CD11b): increased Stimulated (CD11b): increased
Wallquist et al. 2018 | 29301137 | Non-dialysis 2-5 Flow cytometry CD11b and CD62L fMLP for CD62L Basal (CD62L*): unaltered Stimulated (CD62L): unaltered
. Basal (CD11b): increased R
Yoon et al. 2007 | 17136029 5 HD Flow cytometry CD18, CD11b Only basal Basal: increased Basal (CD18): increased
Zahran et al. 2013 | 24482640 EmEIEE mel HD Flow cytometry CD18 Only basal Basal non-dialysis CKD and HD: increased Basal (CD18): increased -

specified and 5
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Suppl. Table 6. Summary of studies on neutrophil degranulation in patients with CKD compared to healthy controls. Studies comparing
non-dialysis and dialysis CKD patients are highlighted in grey. CKD, chronic kidney disease; HD, hemodialysis; MMP9, matrix metalloproteinase-9;
MPO, myeloperoxidase; NE, neutrophil elastase; fMLP, N-formyl-methionyl-leucyl-phenylalanine.

Based on PLASMA/SERUM markers:

Based on ISOLATED NEUTROPHIL readouts:

Dialysis type
Author Year | PMID CKD Stage | (for CKD5 Method used Author conclusions Increased/ fiecreasedl u_n altered Increas.e di decrease.d/ unaltered
3 degranulation (CKD patients vs. degranulation (CKD patients vs. healthy
patients)
healthy controls) controls)
. No significant differences in non- . N
Capeilere- 106 16476719 2105 HD Plasma levels of MPO (by ELISA) dialysis CKD, but significantly il EE e e 2iEs ENe) -
Blandin et al. . ; . Increased in HD
increased in HD patients
Plasma levels of neutrophil elastase Significantly higher elastase and Elastase: increased }
Costactal. | 2008 | 18587235 5 HD and lactoferrin by ELISA unaltered lactoferrin in plasma Lactoferrin: unaltered
Plasma levels of lactoferrin and its | Significantly higher levels in plasma,
Deicher etal. | 2000 | 10845826 5 HD release upon PMA stimulation of but no significant differences in Increased Unaltered release (upon PMA stimulation)
isolated neutrophils by ELISA isolated neutrophils
Plasma levels of histone-DNA, cell- | Significantly higher levels of histone- Histone-DNA: Increased
Jeongetal. | 2016 | 29130984 5 HD free DNA and neutrophil elastase | DNA, but no significant differences of Cell-free DNA ana NE: Unaltered -
(NE) by ELISA cell-free DNA and NE )
Neutrophil elastase: Serum levels Significantly higher serum levels,
Khatib- (by ELISA); activity, Intll'acellular §urface markers and decr.egsed Reduced basal content (due to increased prior
2018 | 29046295 5 HD level (by western blotting) and intracellular level, and activity of Increased .
Massalha et al. . . degranulation) (basal)
surface level (by flow cytometry) in neutrophil elastase (more
isolated neutrophils degranulation)
Release of MPO, NE and lactoferrin Significantly higher MPO and NE MPO and NE: Increased release (upon fMLP
Otakietal. |2004 | 15168383 5 HD upon fMLP stimulation of isolated release and reduced lactoferrin - stimulation)
neutrophils (by ELISA) release after stimulation with fMLP Lactoferrin: decreased (upon fMLP stimulation)
Protein levels of MPO, MMP9 and N . .
Talal et al. 2022 | 36284314 5 HD neutrophil elastase in isolated Significantly Iowgr (more ) Reduced basal content' (due to increased prior
- degranulation) degranulation) (basal)
neutrophils
Tsaiet al. 2013 | 24330098 | Not specified | Not specified | Plasma levels of MPO (by ELISA) Significantly higher Increased -
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Suppl. Table 7. Summary of studies on neutrophil NET formation in patients with CKD compared to healthy controls. Neutrophils were
studied in basal conditions or upon stimulation, as indicated. CKD, chronic kidney disease; H3Cit, citrullinated histone H3; HD, hemodialysis; MPO,

myeloperoxidase; NET, neutrophil extracellular traps; PD, peritoneal dialysis; PMA, phorbol myristate acetate.

NET f i ina S Basal Basal: significantly i d Unaltered (but with lower fold-
Kim et al. 2017 1405338 HD ormation assay using -ytox asa . asa. signiicantly Increasec Increased increase of stimulated vs.
green in isolated neutrophils PMA Stimulated with PMA: no significant differences X
unstimulated)
Quantification of NET-releasing Significantly increased NETosis via MPO staining but
. neutrophils via immunofluorescence Basal not via H3Cit (low signal)
Kim et al. 2018 130296502 HD of MPO and H3Cit from isolated PMA Stimulated with PMA: Significantly increased NETosis Increased Increased
neutrophils via both MPO and H3Cit signal
Basal: no significant differences
Stimulated with calcium ionophore: significantly
. . Basal decreased DNA release compared to stimulated
NET formation assay using Sytox Calcium healthy cells, but increased compared to CKD
Talal et al. 2022 36284314 HD green in isolated neutrophils and . Y ’ . P Unaltered Decreased
supernatant after PMA stimulation ionophore untimulated cells.
up imulatl PMA Stimulated with PMA: significantly decreased DNA
release compared to stimulated healthy cells, but no
differences compared to CKD untimulated cells
Mixed: mainly Basal: no significant differences
Vega-Roman et al. 2021 2123637 HD/PD with few NET format]on assay using Sytox Basal Stimulated with PMA: no significant dlfferenc.es Unaltered Unaltered
R green in isolated neutrophils PMA between healthy or CKD, only when comparing
non-dialysis . .
unstimulated with PMA-treated cells
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Suppl. Table 8. Summary of studies on neutrophil ROS production in patients with CKD compared to healthy controls. Neutrophils were

studied in basal conditions or upon stimulation, as indicated. Studies comparing non-dialysis and dialysis CKD patients are highlighted in grey. CKD,
chronic kidney disease; fMLP, N-formyl-methionyl-leucyl-phenylalanine; HD, hemodialysis; PMNL, polymorphonuclear neutrophil leukocytes; PD,
peritoneal dialysis; PMA, phorbol myristate acetate; TNFa, tumor necrosis factor alpha.

Dihydrorhodamine oxidation

Patient cohort T Overall study conclusion on ROS response
infu
Study PMID . ROS Assay
Non-dialysis Dialysis blood/isolated neutrophils Non-dialysis patients vs. healthy| Dialysis patients vs. healthy iy o = v e HD vs. PD
controls controls
Anding et al., 2003 13679482 - HD Full blood analysis Dihydrorhodamine C.albicans - Unaltered (stimulated) - -
Cepalaptndneiel 16476719 CKD 2-4 HD Full blood analysis Lumggnln‘enhanced No stimuli Unaltered (unstimulated) Increased (unstimulated) Increased (unstimulated) -
chemiluminescence
Cohen et al., 2011 21216885 - HD Full blood analysis Dihydrorhodamine i’;\ﬂ' - Decreased (stimulated) - -
Cohen-Hagai et al., 2020 | 32454385 - HD PMNL Dihydrorhodamine i’:ﬂ' - Decreased (stimulated) - -
Cohen-Mazor et al., 2008 | 18032524 - HD PMNL Cytochrome c reduction PMA - Increased (stimulated) - -
Dobos et al., 1994 8086769 . HD PMNL Fluorescent para- C5a + FLPEP . Decreased (stimulated) . -
hydroxyphenylacetic acid assay
" - PMA Increased (unstimulated and
Guo et al., 2002 12227686 - HD PMNL D'c"'°'°ﬂ“°’escgj\f'a°9ta‘e OCFH e - stimulated S.aureus and fMLP) - -
S.aureus Unaltered (stimulated PMA)
Haynes et al. 1992 1328756 CKD 5 PD PMNL Luc'g?mn‘enhanced fMLP Increased (stimulated) Increased (stimulated) Unaltered (stimulated) -
chemiluminescence
Kiersztein et al. 1992 1405338 _ HD PVNL Oxygen consgmptlon (as readout of MLP _ Decreased»(unstlmulmed and _ ~
respiratory burst) stimulated)
Kim et al. 2017 28523279 - HD PMNL Dichlorofiuorescein diacetate (DCFH \ ) iy - Increased (unstimulated) - -
Kristal et al., 1998 10095176 - HD PMNL Cytochrome c reduction PMA - Increased (stimulated) - -
" . Increased (in HD, unstimulated
Ingestion of fluorescein- Unaltered timulated and e e e
Lemeschetal. 2016 | 27698480 CKD 3-5 HD and PD PMNL isothiocyanate (FITC) labelled E.Coli elizes) (st s am ) i ) Unaltered (stimulated) Increased
. N stimulated) Unaltered (in PD, unstimulated
opsonized bacteria "
and stimulated)
Otaki et al,, 2004 15168383 . HD PMNL D'°h'°'°"“°’55°g’;\d'ace'a‘e (OCFH No stimul . Unaltered (unstimulated) . B
Patruta et al., 1998 9555668 . HD PMNL Cytochrome ¢ reduction PMA - Increased (unstimulated) N B
Decreased (stimulated)
Perianayagam et al., 2003 | 14511363 - HD Full blood analysis chhloroﬂuorescg;\)dlacelate (DCFH, No stimuli - Increased (unstimulated) - -
Paul et al., 1991 1646409 N HD PMNL Cytochrome ¢ reduction PMA N Unaltered (unstimulated) N B
zymosan Increased (stimulated)
Porter et al., 1997 9434073 N°;;f;‘;'sﬁf:d}g’”‘ PD PMNL D"’h"""ﬂ“"’es"g'/‘_\d'ace‘a‘e (BCFH) 5 epidermidis Decreased (stimulated) Unaltered (stimulated) Unaltered (stimulated) -
~ " PMA ~ Decreased (stimulated PMA) ~ B
Rao et al., 2004 14717942 HD PMNL Cytochrome c reduction MLP Unaltered (stimulated fMLP)
y . . P | S.aureus " Unaltered (in HD) Unaltered (in HD)
Sardenberg etal. 2006 | 16155068 | \otspecified non HD and PD Full blood analysis RlcionoiiaesconidaceiztelRe Rl MLP i (sl e EreEee (D) & s, | (e (i G cres L, | et (S EAEE, L)
dialysis CKD stimulated) " unstimulated)
PMA fMLP) unstimulated)
" " Increased (in HD, stimulated PMA)
Sela et al. 2005 15987755 CKD 2-5 HD and PD PMNL Cytochrome ¢ reduction RIS Lereze (sl ALY, e s (L) Unaltered (in PD, stimulated PMA) Unaltered
Zymosan Decreased (stimulated Zymosan) = Decreased (stimulated Zymosan) "
Unaltered (stimulated Zymosan)
Talal et al., 2022 36284314 . HD Neutrophils ROS-ID" total ROS/ Superoxide PMA . Decreased (stimulated) . B
detection kit LPS
Not specified non-
oo N . fMLP Unaltered (fMLP) Unaltered (fMLP) .
Ward et al. 1996 8725616 dlalyi:(i:]?stemm HD PMNL Cytochrome ¢ reduction TNFa + fMLP Decreased (TNFa + fMLP) Decreased (TNFa + fMLP) Unaltered (stimulated) -
’ ~ Unaltered (unstimulated)
Ward et al. 1995 7780059 N";; ‘I’esci'sﬁf:dK';’” - PMNL Cytochrome ¢ reduction 2‘,",\';; Increased (stimulated fMLP) - - -
v Unaltered (stimulated PMA)
Ward et al.2003 12472803 - HD Full blood analysis H,0, measurement S.aureus - Inereased (unstimulated and - -
stimulated)
Yoon et al., 2007 17136029 . HD Full blood analysis Dihydroethidium (DHE), No stimuli . Increased (unstimulated) . B
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Suppl. Table 9. Summary of assays used by studies in the meta-analysis to measure ROS production of neutrophils. Different assays
measure different types of ROS in different cellular locations with varying specificity. DCFH-DA, 2’,7’-dichlorodihydrofluorescein diacetate; DHE,
dihydroethidium; DHR, dihydrorhodamine; FC, flow cytometry; ROS, reactive oxygen species; SOD, superoxide dismutase.

Cellular

ROS probe location Specificity Type of ROS
Reactive nitrogen species (e.g. peroxynitrite),

DHR oxidation (Flow cytometry) Intracellular Non-specific hydrogen peroxide (indirectly via peroxidases),
hypochlorous acid

DHE oxidation (Flow cytometry) Intracellular Non-specific Superoxide, plus non-specific oxidation

DCFH-DA oxidation (Flow cytometry) Intracellular Non-specific Diverse ROS, including hydrogen peroxide (indirectly
via peroxidases), lipid hydroperoxides, peroxynitrite

I . and other oxidants, but minimally reactive with
DCFH-DA oxidation (Plate reader) Total Non-specific superoxide
Luminol-enhanced chemiluminescence Total Partially specific Particularly superoxide and hydrogen peroxide

(indirectly via peroxidases)

Lucigenin-enhanced chemiluminescence

Extracellular

Partially specific (but prone to
artefacts, including superoxide
production)

Primarily extracellular superoxide when used with an
SOD-inhibitor

SOD-inhibitable cytochrome c reduction

Extracellular

Partially specific

Primarily extracellular superoxide

Superoxide (O2), hydrogen peroxide (H20;), peroxynitrite (ONOO"), hypochlorous acid (HOCI)
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Supplementary figures
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Suppl. Figure 1. Funnel plot does not indicate publication bias for studies included in the

meta-analysis. Funnel plot and Eggers’ test indicate the absence of publication bias.
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Omitting Cohen—Hagai et al., 2020_a + 12=0.91%; 6 = 0.23[-0.28-0.73]
Omitting Kim et al. 2017 + N 6 0.03 [-0.62-0.56]
Omitting Cohen-Hagai et al., 2020_b - + 0.20 [-0.35-0.75]
Omitting Rao et al., 2004_a - = 0.11[-0.49-0.72]
Omitting Kristal et al., 1998 + = 0.01[-0.60-0.61]
Omitting Sela et al., 2005_a — = 0.01[-0.60-0.62]
Omitting Cohen et al., 2011_b —t = 0.10[-0.51-0.71]

Omitting Ward et al., 2003_b
Omitting Perianayagam et al., 2003
Omitting Cohen et al., 2011_a

0.00 [-0.60-0.60]
0.01[-0.60-0.61]
0.09[-0.52-0.71]

Omitting Ward et al., 1996_b —+ = 0.09[-0.52-0.71]
Omitting Sela et al., 2005_c +— = 0.03[-0.58-0.64]
Omitting Talal et al., 2022 —t = 0.11[-0.50-0.72]

Omitting Ward et al., 2003_d
Omitting Cohen Mazor et al., 2007 e
Omitting Sardenberg et al., 2005_c —+
Omitting Ward et al., 2003_a —
Omitting Patruta et al., 1998_b
Omitting Sela et al., 2005_b =
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Omitting Guo et al., 2002_a
Omitting Ward et al., 2003_c =
Omitting Otaki et al., 2004 +
Omitting Guo et al., 2002_b —
Omitting Guo et al., 2002_d
Omitting Ward et al., 1996_a

0.02[-0.59-0.63]
0.03[-0.59-0.64]
0.09 [-0.52-0.71]
0.02[-0.59-0.63]
0.09 [-0.52-0.70]
0.08 [-0.53-0.70]
0.08 [-0.53-0.70]
0.09 [-0.53-0.70]
0.08 [-0.53-0.70]
0.03[~0.58-0.64]
0.03[-0.58-0.65]
0.07 [-0.55-0.69]
0.04 [-0.58-0.65]
.= 0.07 [-0.54-0.69]
0.07 [-0.54-0.69]

Omitting Patruta et al., 1998_a — = 0.04 [-0.57-0.66]
Omitting Sardenberg et al., 2005_d + = 0.07 [-0.54-0.69]
Omitting Yoon et al., 2007_b 4= = 0.04 [-0.57-0.66]

Omitting Sardenberg et al., 2005_f
Omitting Yoon et al., 2007_a
Omitting Guo et al., 2002_c
Omitting Haynes et al., 1992
Omitting Sardenberg et al., 2005_g
Omitting Porter et al., 1997_a
Omitting Porter et al., 1997_b
Omitting Sardenberg et al., 2005_h 0.05[-0.57-0.66]
Omitting Sardenberg et al., 2005_e .= 0.05[-0.57-0.67]
Omitting Rao et al., 2004_b + 12=0.93%; 6-= 0.06 [-0.56-0.67]

0.04 [-0.57-0.66]
0.04 [-0.57-0.66]
0.05 [-0.57-0.66]
0.05 [-0.57-0.66]
0.05 [-0.57-0.66]
0.07 [-0.55-0.68]
0.07 [-0.55-0.68]

-05 0.0 0.5 1.0
Effect Size (Random-Effects Model)

Suppl. Figure 2. Influential outlier analysis for the studies included in the meta-analysis.
Influence diagnostic plots were created for the studies included in the meta-analysis, including (A)
a Baujat plot; and (B) a leave-one-out analysis sorted by |2 value. Based on a combination of these
analyses, no studies were left out for the overall meta-analysis.
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CKD Control Standardised Mean

Author N Mean SD N Mean SD Difference SMD 95% CI Weight Dialysis Stimulus
Cohenetal,, 2011_a 15 15.20 6.20 12 22.80 6.93 -1.13 2.5% HD E.coli
Cohen etal,, 2011_b 15 31.40 10.84 12 64.50 28.06 -1.58 25% HD PMA
Otaki et al., 2004 17 92.90 9.48 17 95.30 2.89 -0.33 2.5% HD resting
Perianayagam et al., 2003 11 211.00 115.00 12 23.00 5.00 | 2.28 2.4% HD resting
Porter et al., 1997_a 10 57.90 20.87 20 60.40 15.65 -0.14 2.5% PD S.epidermidis
Sardenberg et al., 2005_a 14 34.00 17.00 7 54.00 32.00 -0.84 2.4% HD resting
Sardenberg etal., 2005 b 14 164.00 130.00 7 320.00 241.00 -0.87 24%  HD S.aureus
Sardenberg etal., 2005 ¢~ 14 52.00  25.00 7 103.00 66.00 -1.15 24%  HD LP
Sardenberg et al., 2005_d 14 73.00 77.00 7 110.00 123.00 7 -0.38 2.4% HD PMA
Sardenberg et al., 2005 e 14 73.00  38.00 7 54.00 32.00 ¥ 0.50 24% PD resting
Sardenberg et al., 2005_f 14 620.00 425.00 7 320.00 241.00 P 0.76 2.4% PD S.aureus
Sardenberg et al., 2005_g 14 188.00 131.00 7 103.00 66.00 7 0.71 2.4% PD fMLP
Sardenberg et al., 2005 _h 14 179.00 96.00 7 110.00  123.00 0.63 24%  PD PMA
Cohen-Hagaietal., 2020_a 44 18.00 1.42 15 30.00 2.33 - -7.01 22% HD E.coli
Cohen-Hagai et al., 2020_b 44 64.00 5.22 15 95.00 6.95 -5.37 2.4% HD PMA
Ward et al., 2003_a 11 233 0.93 9 097 0.49 1.70 0.64; 2.76]  2.4% HD resting
Ward et al., 2003_b 11 257 0.63 9 097 0.49 2.68 1.40; 3.96] 23% HD resting
Ward et al., 2003_c 11 81.50 63.45 9 20.26 10.13 1.23 0.25; 2.21] 2.4% HD S.aureus
Ward et al., 2003_d 11 90.62 47.33 9 20.06 10.02 1.88 0.79; 298] 24% HD S.aureus
Yoon et al., 2007_a 9 1862 7.81 9 1323 543 0.76 [-0.20; 1.73] 24% HD resting
Yoon et al., 2007_b 9 17.72 7.85 9 12.90 1.70 0.81 -0.16; 1.78] 2.4% HD resting
Guo et al., 2002 a 11 47400 258.70 10 213.00 50.60 1.31 0.35; 2.28] 24% HD resting
Guo et al., 2002_b 11 1091.00 772.77 10 468.00  332.04 0.99 0.07; 1.91] 24% HD S.aureus
Guo et al., 2002_c 11 951.00 557.19 10 579.00 417.42 P 0.72 -0.17; 1.61] 2.5% HD LP
Guo et al., 2002_d 11 1278.00 713.07 10 1635.00 806.38 -0.45 [-1.32; 042] 25% HD PMA

<+
Cohen Mazor et al., 2007 20 29.73 8.54 10 18.43 5.69 1.42 0.57; 2.27] . HD PMA
Haynes et al., 1992 11 15.56 9.52 12 10.06 6.24 0.66 -0.1 51] PD fMLP
Patruta et al., 1998_a 10 0.69 0.32 9 040 0.30 0.89 HD resting
Patruta et al., 1998_b 10 2658.82 1361.14 9 5484.42 3409.35 -1.06 HD PMA
Sela et al., 2005_a 30 2570 8.71 15 10.14 5.59 1.95 HD PMA
Sela et al., 2005_b 20 4.19 6.57 10 15.83 25.18 -0.74 HD Zymosan
Sela et al., 2005_c 30 20.45 8.71 15 10.14 5.59 | 1.29 PD PMA
Sela et al., 2005_d 20 524 3.04 10 15.83 25.18 1 -0.71 PD Zymosan
Ward et al., 1996_a 8 210 0.90 16 3.00 2.40 -0.42 HD fMLP
Ward et al., 1996_b 8 5.00 1.60 16 9.00 3.60 -1.24 HD fMLP + TNFalpha
Rao et al., 2004_a 205 32.30  10.02 10 52.00 13.60 -1.93 HD PMA
Rao et al., 2004_b 65 2230 12.90 10 19.00 5.06 0.27 HD fMLP
Talal et al., 2022 6 7759.91 1706.73 6 14868.70 4104.32 s -2.09 HD PMA
Kristal et al., 1998 30 2578 7.50 30 10.10 6.46 221 HD PMA

S

Kim et al. 2017 60 2811.76 312.22 30 1628.24 346.71 3.62 [293; 432] 25% HD resting
Porter et al., 1997_b 10 26.49 19.67 20 28.97 26.57 -0.10 [-0.86; 0.66] 2.5% PD S.epidermidis
Random effects model 917 481 0.06 [-0.54; 0.66] 100.0%
Prediction interval —t— [ -3.73; 3.85]
Heterogeneity: 1 = 93%, 1 = 3.4254, p < 0.01 I T T T T 1
Residual heterogeneity: 12 = 92%, p <0.01 -30 -20 -10 0 10 20 30

Suppl. Figure 3. Meta-analysis shows no overall significant difference in neutrophil ROS
production between CKD patients on dialysis vs. controls for either intracellular or
extracellular ROS. Forest plot of ROS production in neutrophils of CKD patients receiving dialysis
therapy compared to those of healthy controls, with subgroup analysis for ROS location. CKD,
chronic kidney disease; Cl, confidence interval; E. coli, Escherichia coli, HD, hemodialysis; fMLP,
N-formyl-methionyl-leucyl-phenylalanine; PD, peritoneal dialysis; PMA, Phorbol 12-myristate 13-
acetate; S. aureus, Staphylococcus aureus; SD, standard deviation, S. epidermidis,
Streptococcus epidermidis; TNFa, tumor necrosis factor c.
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CKD Control Standardised Mean

Author N Mean SD N  Mean sD Difference SMD 95% CI Weight Dialysis Location
Cohenetal,, 2011_a 15 15.20 6.20 12 22.80 6.93 -1.13 2.5% HD intracellular
Cohen-Hagai et al., 2020_a 44 18.00 1.42 15 30.00 2.33 - -7.01 22% HD intracellular
Cohenetal., 2011_b 15 31.40 10.84 12 64.50 28.06 -1.58 2.5% HD intracellular
Cohen Mazor et al., 2007 20 2973 854 10 1843 5.69 1.42 25% HD extracellular
Patruta et al., 1998_b 10 2658.82 1361.14 9 5484.42 3409.35 -1.06 2.4% HD extracellular
Sardenberg et al., 2005_d 14 73.00 77.00 7 110.00  123.00 3 -0.38 24% HD intracellular
Sardenberg et al., 2005_h 14 179.00 96.00 7 110.00 123.00 0.63 2.4% PD intracellular
Sela et al., 2005_a 30 2570 871 15 10.14 5.59 1.95 25% HD extracellular
Sela et al., 2005_c 30 2045 8.71 15 10.14 5.59 1.29 2.5% PD extracellular
Cohen-Hagai et al., 2020_b 44 64.00 522 15 95.00 6.95 = -5.37 24% HD intracellular
Rao et al., 2004_a 205 32.30 10.02 10 52.00 13.60 -1.93 2.5% HD extracellular
Talal et al., 2022 6 7759.91 1706.73 6 14868.70 4104.32 = -2.09 22% HD extracellular
Kristal et al., 1998 30 25.78 7.50 30 10.10 6.46 221 2.5% HD extracellular
Guo et al., 2002_d 11 1278.00 713.07 10 1635.00 806.38 -0.45 25% HD intracellular
<
Haynes et al., 1992 11 15.56 9.52 12 10.06 6.24 0.66 2.5% PD extracellular
Sardenberg et al., 2005_c 14 52.00 25.00 7 103.00 66.00 -1.15 24% HD intracellular
Sardenberg et al., 2005_g 14 188.00 131.00 7 103.00 66.00 0.71 2.4% PD intracellular
Ward et al., 1996_a 8 210 0.90 16 3.00 2.40 1 -0.42 25% HD extracellular
Rao et al., 2004_b 65 22.30 12.90 10 19.00 5.06 0.27 2.5% HD extracellular
Guo et al., 2002_c 11 951.00 557.19 10 579.00 417.42 0.72 2.5% HD intracellular
+
Kim et al. 2017 60 2811.76 31222 30 1628.24 346.71 362 25% HD total
Otaki et al., 2004 17 92.90 9.48 17 95.30 2.89 -0.33 2.5% HD intracellular
Patruta et al., 1998 a 10 0.69 0.32 9 040 0.30 ! 0.89 2.4% HD extracellular
Perianayagam et al., 2003 11 211.00 115.00 12 23.00 5.00 228 2.4% HD intracellular
Sardenberg et al., 2005_a 14 34.00 17.00 7 54.00 32.00 i -0.84 [- 11]  24%  HD intracellular
Sardenberg et al., 2005_e 14 73.00 38.00 7 54.00 32.00 0.50 -0.42; 143] 24% PD intracellular
Ward et al., 2003_a 11 233 0.93 9 097 0.49 1.70 0.64; 2.76] 24% HD intracellular
Ward et al., 2003_b 11 257 0.63 9 097 0.49 - 2.68 3.96] 23% HD intracellular
Yoon et al., 2007_a 9 1862 7.81 9 1323 543 0.76 24% HD intracellular
Yoon et al., 2007_b 9 1772 7.85 9 1290 1.70 0.81 2.4% HD intracellular
Guo et al., 2002_a 11 47400 258.70 10 213.00 50.60 1.31 24% HD intracellular
>
Porter et al., 1997_a 10 57.90 20.87 20 60.40 15.65 ; 2.5% PD intracellular
Porter et al., 1997_b 10 2649  19.67 20 28.97 26.57 25% PD total
Sardenberg et al., 2005_b 14 164.00 130.00 7 320.00 241.00 -0.87 [-1.82; 0.09] 24% HD intracellular
Sardenberg et al., 2005_f 14 620.00 42500 7 320.00 241.00 076 [- ; 1.71  24%  PD intracellular
Ward et al., 2003_c 11 81.50 63.45 9 20.26 10.13 123 [ 0.25; 221] 24% HD intracellular
Ward et al., 2003_d 11 90.62  47.33 9 20.06 10.02 = 1.88 [ 0.79; 298] 24% HD intracellular
Guo et al., 2002_b 11 1091.00 772.77 10 468.00 332.04 099 [0.07; 1.91] 24% HD intracellular
>
Sela et al., 2005_b 20 4.19 6.57 10 15.83 25.18 25% HD extracellular
Sela et al., 2005_d 20 524 3.04 10 15.83 25.18 25% PD extracellular
!
Ward et al., 1996_b 8 5.00 1.60 16 9.00 3.60 -1.24 [-217;-0.31] 24% HD extracellular
<
Random effects model 917 481 0.06 [-0.54; 0.66] 100.0%
Prediction interval —— [-3.73; 3.85]
Heterogeneity: /% = 93%, 1 = 3.4254, p < 0.01 r T T 1
Residual heterogeneity: I* = 92%, p < 0.01 ~40 -20 0 20 40

Suppl. Figure 4. Meta-analysis shows increased ROS production by resting neutrophils
from dialysis patients vs. controls. Forest plot of neutrophil ROS production in dialysis patients
compared to healthy controls, with subgroup analysis of effect of stimulus type on ROS generation
in neutrophils. The subgroup of “resting neutrophils” is displayed in zoom in Figure 4 in the main
manuscript. E. coli, Escherichia coli, HD, hemodialysis; fMLP, N-formyl-methionyl-leucyl-
phenylalanine; PD, peritoneal dialysis; PMA, Phorbol 12-myristate 13-acetate; S. aureus,
Staphylococcus aureus; S. epidermidis, Streptococcus epidermidis; TNFa, tumor necrosis factor
Q.
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