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Abstract

Background - Hyperkalemia is a potentially life-threa-
tening electrolyte disorder, especially in patients with
chronic kidney disease and those undergoing dialysis. Its
management is complex due to the need to balance potas-
sium control with overall patient stability.

Objectives — The aim of this systematic review is to eval-
uate current therapeutic strategies for hyperkalemia in dia-
lysis patients, including diuretics, ion-exchange resins, and
newer agents such as sodium zirconium cyclosilicate (SZC).
Methods — A systematic search was conducted in Scopus
and Web of Science, applying filters for language, recency
(s5 years), and journal quality. After removing duplicates
and irrelevant records, 11 high-quality studies were included.
Results — New therapies like SZC and patiromer demon-
strated efficacy in maintaining safe potassium levels. The
potassium binding pack showed promise in acute and
resource-limited settings. Evidence challenges strict dietary
potassium restrictions, especially regarding plant-based
foods, and highlights the importance of individualized nutri-
tional plans. Continuous potassium monitoring is essential to
preserve residual kidney function.

Conclusion — Hyperkalemia management in dialysis patients
benefits from an integrated approach combining pharmacologic
treatment, tailored nutrition, and close monitoring. Novel inter-
ventions and evolving dietary guidelines may improve safety,
effectiveness, and quality of life in this vulnerable population.
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1 Introduction

The management of hyperkalemia, characterized by ele-
vated potassium levels in the blood, is a significant clinical
challenge, particularly in the treatment of patients with
renal or cardiac diseases. Diuretics, especially loop diure-
tics and thiazide diuretics, play a crucial role in reducing
potassium levels by increasing their renal excretion.
However, their use must be carefully evaluated due to
associated risks and the variability in patient response.
Loop diuretics inhibit sodium and chloride reabsorption
in the ascending limb of the loop of Henle, resulting in
an increased excretion of potassium and other electrolytes
[1]. However, their effectiveness may be compromised in
patients with severe renal impairment (eGFR < 15 mL/min/
1.73 m?) or those undergoing dialysis, where urine produc-
tion is minimal [2]. Conversely, potassium-sparing diure-
tics, such as spironolactone, which act in the collecting duct
to prevent potassium excretion, can exacerbate hyperka-
lemia rather than treat it, highlighting the need for an
individualized treatment approach [3]. In the context of
chronic kidney disease (CKD) and cardiac disease, diuretics
may activate neurohormonal systems that affect glomer-
ular hemodynamics, limiting their long-term efficacy [4].
This suggests that although diuretics are valuable tools in
hyperkalemia management, their use should be part of a
broader approach that includes evaluating therapy with
renin-angiotensin-aldosterone system (RAAS) inhibitors
and considering potassium-binding agents [5]. Therefore,
while diuretics are fundamental in managing hyperka-
lemia, their use must be closely monitored and tailored
to the individual needs of each patient. Preventing hyper-
kalemia episodes in dialysis patients is crucial, as this
condition can lead to life-threatening complications. There
are several highly effective strategies available, one of the
most important being nutritional education, which enables
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patients to understand the necessity of avoiding excessive
dietary potassium. Customizing dietary plans to account
for individual preferences and needs has been shown to
effectively reduce potassium levels [6,7]. In addition to dietary
modifications, the use of ion-exchange resins is another effec-
tive strategy. These agents, which increase potassium elimi-
nation through the gastrointestinal tract, have been approved
for the treatment of hyperkalemia since 1958 and remain a
valid option in clinical practice [8]. Among other approved
drugs for the treatment of hyperkalemia with a similar
mechanism of action are patiromer and sodium zirconium
cyclosilicate (SZC), both of which have demonstrated favor-
able outcomes in patients with CKD [9]. Furthermore, effec-
tive blood pressure management through antihypertensive
medications and lifestyle changes can help prevent hyperka-
lemia episodes.

It is essential to review current hyperkalemia manage-
ment strategies in dialysis patients, given its high preva-
lence and significant clinical implications. Both acute and
chronic hyperkalemia can lead to severe complications,
including cardiac arrhythmias and, in extreme cases,
sudden death [10,11]. In dialysis patients, potassium regula-
tion is critical, as these individuals have a reduced capacity
to excrete potassium due to renal failure. Therefore, it is
essential to implement effective strategies for its manage-
ment and prevention [12]. Reviewing current strategies can
help identify gaps in management and develop more effec-
tive interventions to improve the quality of life for dialysis
patients [13,14].

2 Method

A systematic review was conducted to analyze current
strategies that have proven effective in managing hyperka-
lemia, with the aim of identifying the most optimal inter-
ventions. Data collection utilized two main databases,
Scopus and Web of Science, chosen for their rigorous
indexing of academic publications and their inclusion of
high-impact journals, which makes these databases presti-
gious sources. The following search commands were
applied in both cases: in Scopus, (“potassium” OR “diure-
tics”) AND “dialysis” AND “hyperkalemia,” resulting in
1,418 publications; and in Web of Science, (“potassium”
OR “diuretics”) AND “dialysis” AND “hyperkalemia,”
yielding a total of 341 publications.

The review initially began with a total of 1,759 publica-
tions. During the screening process, strict exclusion criteria
were applied to ensure the relevance and quality of the
final content. First, 256 duplicate publications were
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removed. Next a language filter was applied, retaining
only publications in English, which resulted in the exclu-
sion of an additional 121 documents. Subsequently, 916
publications that were more than 5 years old were
excluded, as the nature of this review required updated
scientific findings; hence, the 5-year filter was applied.
Finally, the document type was restricted to academic arti-
cles, leading to the removal of 219 publications.

As a result of these filters, 247 publications remained
and were subjected to a detailed analysis of their abstracts,
keywords, topics, and research areas. This process led to
the exclusion of 235 additional publications. Ultimately, 12
publications were deemed relevant in terms of thematic
focus, relevance, and objective results. From this group,
applying a strict criterion based on the journal’s quality
and its position in the highest quartile of the Scimago
Journal Rank (SJR), 11 publications were selected to form
the final corpus for this review.

Figure 1 illustrates the flow diagram summarizing the
study selection process [15]. From an initial search of 1,759
publications, exclusion filters were applied, reducing the
number of studies to the 9 ultimately selected for this
review. The diagram provides a clear visual representation
of the systematic approach followed to ensure the quality
and relevance of the included articles.

This systematic review was conducted in accordance
with the PRISMA 2020 guidelines for reporting. Two inde-
pendent reviewers screened the titles and abstracts, eval-
uated the full texts of eligible studies, and resolved any
discrepancies through discussion. No automation tools
were used during the selection process. Data were manu-
ally extracted into a structured Excel sheet, and articles
were selected based on thematic relevance, study quality,
and clinical applicability.

Table 1 summarizes 11 key studies on hyperkalemia,
organized by authors, titles, sources, year, main disturbances,
and performance. It includes relevant clinical cases, innova-
tive treatments, and experimental studies, highlighting their
clinical impact and quality based on the SJR.

3 Discussion

Through various studies and clinical cases, it has been
demonstrated how electrolyte imbalances, such as altered
potassium levels, can lead to severe complications,
including cardiac arrhythmias, muscle dysfunction, and
even death in extreme cases. This condition is particularly
relevant in patients with kidney diseases, such as those
undergoing hemodialysis (HD), as impaired renal function
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limits the body’s ability to properly excrete potassium.
Several studies have explored electrolyte disorders and
their clinical implications in different contexts.

One reported case describes tumor lysis syndrome
(TLS), a severe complication characterized by rapid cel-
lular destruction following oncological treatment. This syn-
drome was observed in a patient with advanced breast
cancer who, after receiving palliative radiotherapy, devel-
oped metabolic disturbances such as hyperuricemia and
hyperkalemia. These required urgent management with
dialysis and electrolyte correction, stabilizing her condi-
tion [16]. Another case describes severe hyperphospha-
temia in a man with advanced CKD, who experienced ser-
ious metabolic complications and subdural hemorrhage
after self-medicating. Emergency HD successfully cor-
rected the electrolyte imbalances, significantly improving
his clinical status [17].

Strategies for hyperkalemia management in dialysis patients: Systematic review = 3

Experimental studies have also evaluated a novel
material, referred to as the potassium binding pack
(PBP), for managing hyperkalemia in traumatic contexts.
The results showed a significant reduction in potassium
levels, underscoring its potential clinical application in
resource-limited settings, although further validation is
required [18].

In the context of pre-dialysis hyperkalemia, one inves-
tigation tested the efficacy of SZC in HD patients. The
study demonstrated that this compound effectively main-
tained potassium levels within normal ranges in a signifi-
cant proportion of cases, with adverse events comparable
to placebo [19]. Additionally, an analysis on the safety
of physical exercise in HD patients concluded that resis-
tance activities, such as marathon running, do not increase
the risk of severe hyperkalemia under controlled condi-
tions [20].

Identification of new studies via databases and registers

15 Records identified from: Records removed before screening:
’g Databases (n = 2): | Duplicate records (n = 256)
= Database 1 (n = 1,418) Records removed for other reasons (n =
é Database 2 (n = 341) 1,037)
Records screened ) Records excluded
(n = 466) (n=219)
: '
= Reports sought for retrieval N Reports not retrieved
8 (n=247) (n = 235)
¥ '
Reports assessed for eligibility Reports excluded:
n=12) Best Quartile (n = 1)
§ New studies included in review
§ (n=11)

Figure 1: PRISMA flow diagram - study inclusion.
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Another trial focused on comparing various oral potas-
sium binders for the treatment of acute hyperkalemia,
assessing their efficacy in reducing potassium levels within
a few hours [21]. In children with severe acute diarrhea,
complications such as hyperchloremia, hypernatremia,
and acute kidney injury associated with severe metabolic
acidosis were identified. This study highlights the impor-
tance of investigating new therapeutic strategies, such as
bicarbonate supplementation [22].

Additional research explores the relationship between
potassium variability and mortality in HD patients, as well
as the impact of hyperkalemia on the loss of residual
kidney function (RKF) in this group, emphasizing the
importance of rigorous and individualized monitoring to
improve clinical outcomes [23,24].

A comparative synthesis of the reviewed studies indi-
cates that SZC offers consistent control of serum potassium
with a favorable safety profile, often outperforming older
agents like sodium polystyrene sulfonate in both efficacy
and tolerability [19,21]. In contrast, ion-exchange resins,
although widely used, present limitations in terms of
delayed onset and gastrointestinal side effects. The PBP,
evaluated in preclinical models, demonstrated rapid potas-
sium reduction under extreme conditions, underscoring its
potential utility in trauma or resource-limited environ-
ments [18]. These comparisons highlight the evolution of
treatment strategies toward more personalized and effec-
tive hyperkalemia management.

Recent studies on CKD question the traditional dietary
potassium restriction in these patients, particularly regarding
plant-based foods. These foods may provide additional renal
health benefits, suggesting they should be promoted rather
than restricted, especially in the context of hyperkalemia and
dialysis [25].

In addition, a nutritional intervention based on the
transtheoretical model showed significant improvements
in patients undergoing HD. It also enhanced the absorption
of essential micronutrients such as potassium, phosphorus,
and vitamin C. These findings underscore the importance
of tailored nutritional approaches to manage metabolic
disturbances in patients with renal failure [26].

However, dietary recommendations must be applied
cautiously, particularly in patients with limited dialysis
clearance or severe hyperkalemia. Although plant-based
foods offer cardiovascular and metabolic advantages, their
potassium content and absorption vary depending on pre-
paration, fiber content, and individual tolerance [25]. In
these cases, unrestricted intake may still increase the risk
of potassium overload. Therefore, nutritional plans should
be personalized and ideally guided by a renal dietitian to
ensure bhoth safety and adequacy.

Strategies for hyperkalemia management in dialysis patients: Systematic review == 7

4 Conclusion

Hyperkalemia is a severe electrolyte disturbance, particularly
prevalent in patients with renal insufficiency and in complex
clinical contexts such as TLS or the management of chronic
diseases. Its association with higher mortality rates and renal
function deterioration underscores the need for effective man-
agement strategies. Dialysis remains essential for correcting
severe cases, while potassium binders, such as SZC, have
proven effective for preventive control in HD patients.

Moreover, innovations like the PBP present promising
alternatives in resource-limited settings, and continuous
monitoring of potassium fluctuations is crucial due to their
impact on prognosis. Recent research challenges the tradi-
tional dietary potassium restriction in CKD patients, espe-
cially when derived from plant-based foods. This is
because such sources do not directly correlate with serum
potassium levels due to factors such as fiber content and
the bioavailability of plant-based potassium.

An integrated approach that combines acute therapies
with preventive interventions and patient education is
essential to stabilize affected individuals, prevent compli-
cations, and improve long-term clinical outcomes.

Funding information: This research received no external
funding.

Author contributions: Anneliese Zevallos-Aquije concep-
tualized the study and supervised the overall project.
Axel Zevallos-Aquije conducted the literature search and
organized the data. Rosa Alejandra Salas-Bolafios contrib-
uted to the data analysis and interpretation of findings.
Alvaro Maravi-Cardenas prepared the initial manuscript
draft. Karen Palomino-Salcedo reviewed and edited the
manuscript for intellectual content. All authors read and
approved the final version of the manuscript.

Conflict of interest: Authors state no conflict of interest.

Data availability statement: The data supporting the find-
ings of this study are available from the corresponding
author upon reasonable request.

References

[11 Artan A, Gursu M, Elcioglu O, Bildaci Y, Kazancioglu R. Extreme
hyperkalemia in a hemodialysis patient presenting with cardiac
arrhythmia. Bezmialem Sci. 2019;7(4):345-7. doi: 10.14235/bas.
galenos.2019.2908.


https://doi.org/10.14235/bas.galenos.2019.2908
https://doi.org/10.14235/bas.galenos.2019.2908

8 —— Anneliese Zevallos-Aquije et al.

[2

B3]

[4]

(5]

(6]

7

(8l

[9]

(0]

]

2]

(3]

[14]

(3]

Mei Z, Chen P, Luo S, Jin L, Zhou L. A nomogram to predict
hyperkalemia in patients with hemodialysis: A retrospective cohort
study. BMC Nephrol. 2022;23(1):351. doi: 10.1186/512882-022-
02976-4.

Gurnani V, Kumar N, Khan S, Nawaz M, Ahmed H, Naz S, et al.
Biochemical risk factors associated with hyperkalemia in cirrhotic
patients. Cureus. 2021;13(9):e18356. doi: 10.7759/cureus.18356.
Hunter R, Bailey M. Hyperkalemia: Pathophysiology, risk factors
and consequences. Nephrol Dial Transpl.
2019;34(Suppl_3):iii2-iii11. doi: 10.1093/ndt/gfz206.

Kashihara N, Kohsaka S, Kanda E, Okami S, Yajima T. Hyperkalemia
in real-world patients under continuous medical care in Japan.
Kidney Int Rep. 2019;4(9):1248-60. doi: 10.1016/j.ekir.2019.05.018.
Gutiérrez-Vitores L. Nutricion terapéutica en pacientes con
enfermedad renal en didlisis: desde la ciencia basica hasta la
practica clinica. MQRinvestigar. 2024;8(2):4101-19. doi: 10.56048/
mqr20225.8.2.2024.4101-4119.

Carrillo-Ucafay M, Rodriguez-Cruz L, Manchay R, Vallejos M,
Facundo F. Prevencién de la enfermedad renal crénica en adultos:
una revision bibliografica. Enferm Nefrol. 2022;25(4):310-8.

doi: 10.37551/52254-28842022031.

Rico-Fontalvo J, Pajaro-Galvis N, Daza-Arnedo R, Rey-Vela E, Ortiz-
Ibarra E, Leal-Martinez V, et al. Perforacién de ileon relacionada
con el uso de resinas de intercambio iénico: informe de un caso.
Nefrol Latinoam. 2021;18(1):80-3. doi: 10.24875/nefro.20000022.
Ortiz A, Galan C, Fernandez-Garcia J, Gomez J, Iban R, Nufiez J, et al.
Documento de consenso sobre el abordaje de la hiperpotasemia. Rev
Soc Esp Nefrol. 2023;43(5):765-82. doi: 10.1016/j.nefro.2023.05.004.
Eymin G. Hiponatremia e hiperpotasemia persistente inducida por
enoxaparina y revertida con hidrocortisona en paciente con
metastasis lumbares. Rev Med Chil. 2021;149(2):291-4.

doi: 10.4067/50034-98872021000200291.

Cardona-Blasco MP, Aragé-Sorrosal S, Elias-Sanz E. Hiperpotasemia
severa tras realizacién de ileostomia en un paciente en
hemodialisis crénica. Enferm Nefrol. 2022;25(3):271-7.

doi: 10.37551/52254-28842022028.

Reinoso W, Ordofiez J, Montero J, Rodriguez C. Andlisis econédmico
del control de la tensién arterial en pacientes que se realizan
hemodidlisis, dialisis peritoneal ciclica ambulatoria y dialisis
peritoneal automatizada. Rev Soc Ecuat Nefrol Dial Traspl.
2023;11(1):53-8. doi: 10.56867/47.

Gonzélez JC, Garcia MB, Paniagua ST, Matamoros BG. Andlisis de la
calidad de vida en pacientes con tratamiento renal sustitutivo:
influencia de los parametros analiticos y socio-clinicos. Enferm
Nefrol. 2019;22(2):159-67. doi: 10.4321/5s2254-28842019000200007.
Cabezas AMS, Gallego NM, Martinez RMM, Montero RC. Calidad de
vida de los pacientes en didlisis: revisién sistematica. Enferm
Nefrol. 2019;22(3):239-55. doi: 10.4321/52254-28842019000300003.
Haddaway NR, Page M, Pritchard CC, McGuinness LA.
PRISMA2020: An R package and Shiny app for producing PRISMA

[16]

07

(18]

(9]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

DE GRUYTER

2020-compliant flow diagrams. Campbell Syst Rev. 2022;18:e1230.
doi: 10.1002/cl2.1230.

Furusawa M, Matsuishi K, Horino K, Inoue H, Abe M, Oya N. A case
of tumor lysis syndrome during palliative radiotherapy for breast
cancer metastases. Case Rep Oncol. 2023;16(1):1060-5.

doi: 10.1159/000531925.

Song SH, Goo Y], Oh TR, Suh SH, Choi HS, Kim CS, et al. A case
report of very severe hyperphosphatemia in a uremic patient
taking honey and persimmon vinegar. Electrolyte Blood Press.
2021;19(2):51-5. doi: 10.5049/EBP.2021.19.2.51.

Zimmerman EM, Stewart IJ, Graham TL, Kovacs TJ, Guliashvili T,
Golobish TD, et al. A novel peritoneal packing method for
management of hyperkalemia during acute kidney injury in
trauma. Mil Med. 2024;189(7-8):e1432-6. doi: 10.1093/milmed/
usae018.

Fishbane S, Ford M, Fukagawa M, McCafferty K, Rastogi A,
Spinowitz B, et al. A phase 3B, randomized, double-blind, placebo-
controlled study of sodium zirconium cyclosilicate for reducing the
incidence of predialysis hyperkalemia. ] Am Soc Nephrol.
2019;30(9):1723-33. doi: 10.1681/ASN.2019050450.

Kaarup S, Hansen HP, Lindhard K. A question to the physician from
a patient on hemodialysis: Would it be safe to run a marathon?
A case report. Hemodial Int. 2023;27(1):E5-8. doi: 10.1111/hdi.13051.
Cafas AE, Troutt HR, Jiang L, Tonthat S, Darwish O, Ferrey A, et al.
A randomized study to compare oral potassium binders in the
treatment of acute hyperkalemia. BMC Nephrol. 2023;24:89.

doi: 10.1186/512882-023-03145-x.

Takia L, Baranwal AK, Gupta PK, Angurana SK, Jayashree M. Acute
diarrhea and severe dehydration in children: Does non-anion gap
component of severe metabolic acidemia need more attention?
Indian ) Crit Care Med. 2022;26(12):1300-7. doi: 10.5005/p-
journals-10071-24367.

Yamaguchi K, Kitamura M, Otsuka E, Notomi S, Funakoshi S,
Mukae H, et al. Association between annual variability of potassium
levels and prognosis in patients undergoing hemodialysis. Clin Exp
Nephrol. 2023;27(10):873-81. doi: 10.1007/510157-023-02368-4.
Arif Y, Wenziger C, Hsiung JT, Edward A, Lau WL, Hanna RM, et al.
Association of serum potassium with decline in residual kidney
function in incident hemodialysis patients. Nephrol Dial Transpl.
2022;37(11):2234-40. doi: 10.1093/ndt/gfac181.

Babich JS, Kalantar-Zadeh K, Joshi S. Taking the kale out of
hyperkalemia: Plant foods and serum potassium in patients with
kidney disease. ] Ren Nutr. 2022;32(6):e23-9. doi: 10.1053/j.jrn.
2022.01.013.

Vaz de Melo Ribeiro P, Miranda Hermsdorff HH, Balbino KP, de
Paula Santos Epifanio A, de Paula Jorge M, Bandeira Moreira AV.
Effect of a nutritional intervention, based on transtheoretical
model, on metabolic markers and food consumption of individuals
undergoing hemodialysis. ] Ren Nutr. 2020;30(5):430-9.

doi: 10.1053/j.jrn.2019.12.004.


https://doi.org/10.1186/s12882-022-02976-4
https://doi.org/10.1186/s12882-022-02976-4
https://doi.org/10.7759/cureus.18356
https://doi.org/10.1093/ndt/gfz206
https://doi.org/10.1016/j.ekir.2019.05.018
https://doi.org/10.56048/mqr20225.8.2.2024.4101-4119
https://doi.org/10.56048/mqr20225.8.2.2024.4101-4119
https://doi.org/10.37551/52254-28842022031
https://doi.org/10.24875/nefro.20000022
https://doi.org/10.1016/j.nefro.2023.05.004
https://doi.org/10.4067/s0034-98872021000200291
https://doi.org/10.37551/52254-28842022028
https://doi.org/10.56867/47
https://doi.org/10.4321/s2254-28842019000200007
https://doi.org/10.4321/s2254-28842019000300003
https://doi.org/10.1002/cl2.1230
https://doi.org/10.1159/000531925
https://doi.org/10.5049/EBP.2021.19.2.51
https://doi.org/10.1093/milmed/usae018
https://doi.org/10.1093/milmed/usae018
https://doi.org/10.1681/ASN.2019050450
https://doi.org/10.1111/hdi.13051
https://doi.org/10.1186/s12882-023-03145-x
https://doi.org/10.5005/jp-journals-10071-24367
https://doi.org/10.5005/jp-journals-10071-24367
https://doi.org/10.1007/s10157-023-02368-4
https://doi.org/10.1093/ndt/gfac181
https://doi.org/10.1053/j.jrn.2022.01.013
https://doi.org/10.1053/j.jrn.2022.01.013
https://doi.org/10.1053/j.jrn.2019.12.004

	1 Introduction
	2 Method
	3 Discussion
	4 Conclusion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


