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INTRODUCTION kidneys stop fulfilling their function as a blood filter, in which
The kidneys being healthy fulfill the function of removing all the persistent glomerular filtration rate below 15 ml / min per
waste from the blood and excess fluid from the body. However, 173 m2 ;said renal function reaches a level below 10% in end-
when the kidneys are not working properly, these wastes and stage renal failure, the most serious stage of kidney disease;
excess fluid can build up in the blood and cause health during which it is necessary for survival, the implementation
problems. To refer to hemodialysis and hemodiafiltration, it is of a replacement treatment of renal function through
necessary to understand about renal complications, when the transplantation or dialysis (continuous peritoneal or
|
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hemodialysis. Chronic kidney disease (CKD) is recognized as
a public health problem.Yepes et al (2009) describes that it is
due to the impact caused by the rapid increase in its
prevalence,and by the "iceberg" effect generated by the lack
of knowledge of its real magnitude, due to both the insufficient
uptake and the under-registration of patients in stages It
should be added that there are several types of dialysis;
hemodialysis, hemodiafiltration and peritoneal dialysis. The
first are performed through a machine also known as an
artificial kidney and the second is performed through a
catheter that goes to the membrane peritoneal area of the
abdomen to filter the blood. For the year 2015, 16776977
people with CKD were identified in Ecuador according to
data from the INEC to 2019. The prevalence of this pathology
was 2 people per 100 inhabitants, being more frequent in
females than males. It should be mentioned that chronic
kidney disease affects about 10% of the world population.
According to data from the Latin American Society of
Nephrology and Hypertension (SLANH), in Latin America an
average of 613 patients per million inhabitants had access in
2017 to some of the treatment alternatives to replace the
function that their kidneys could no longer perform.

How does hemodialysis work?

Ahemodialysis machine has a special filter called an artificial
kidney, which cleans the blood.In order for your blood to pass
through the dialyzer, the doctor has to establish an access or
entrance to the blood vessels.This is done with minor surgery,
usually on the arm. Three different types of access can be
created: a fistula, a graft, or a catheter. The fistula is the first
option of access. It is done by joining an artery to a nearby
vein, under the skin, to create a larger blood vessel. This type
of access is preferred because it presents fewer
complications and lasts longer. At least six months before you
need to start dialysis you should be evaluated by a specialist
doctor, a vascular surgeon. The fistula will need to be created
early (several months before starting dialysis), so it has
enough time to heal and is ready by the time it needs
treatment. If your blood vessels are not suitable for a fistula, a
graft can be used.In this case,an artery is attached to anearby
vein with a small, soft, synthetic tube that is placed under the
skin. When the fistula or graft has healed, two needles will be
placed, one on the artery side and one on the vein side of the
fistula or graft, each time you receive treatment. The needles
are connected to plastic tubes. One tube takes the blood to the
dialyzer where it is cleaned, and the other tube returns the
clean blood to your body. The third type of access, called a
catheter, is inserted into a large vein in the neck or chest. This
type of access is generally used when dialysis is required fora
short period of time. Catheters can also be used as permanent
ports, but only when a fistula or graft cannot be created.
Catheters can be connected directly to dialysis tubes and
therefore needles are not used. You will be referred to a
specialist surgeon to establish vascular access.

How does hemodiafiltration work?

It is a technique that provides a large amount of convective
transport and in which the replacement fluid is produced
simultaneously from the dialysis fluid itself. For this, ultrapure
water, an adequate monitor that allows the generation of
reinfusion liquid with guarantee of sterility, and a high-flow
dialyzer are necessary.

The dialysis fluid is produced at the expense of an ultrapure
water supply, with which the acid concentrate and powdered
bicarbonate are diluted. The characteristics of the water
treatment systems in hemodialysis units are extensively
detailed in another topic of this work (link). In summary, the
dialysis fluid must be sterile and the endotoxin count must be
<0.03EU/ml.

Monitors prepared for HDF online include several ultrafilters
in the hydraulic circuit, so that the dialysis liquid undergoes
an ultrafiltration process in several phases, so that ultimately
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what is obtained is ultrapure dialysis liquid. In addition,
ultrafilter membranes have a high endotoxin adsorption
capacity, so that after the filtration and adsorption process, the
resulting liquid presents guarantees of sterility, even in cases
where the liquid may be previously contaminated.

Part of this resulting liquid is directed towards the dialyzer,
where the ultrafiltration and diffusion mechanisms take place,
and another part is directed towards reinfusion. As the ability
of ultrafilter membranes to adsorb endotoxins is limited in
time, it is necessary to change them periodically, according to
the manufacturer's instructions.

Reinfusion can be performed before (predilution system),
after dialyzer (post-dilution system).The post-dilution system
is the most widely used and the most efficient. Ultrafiltration is
carried out in the first phase, with which an intradialyzer
hemoconcentration occurs, with an increase in hematocrit
and protein concentration, which causes an increase in blood
viscosity and transmembrane pressure necessary to achieve
the rate of established ultrafiltration. Furthermore, the higher
protein concentration can increase the protein deposition on
the membrane (“protein cake”), which can decrease its
permeability coefficient, making diffusive transport of small
solutes difficult. The predilution system incorporates the
reinfusion fluid before the dialyzer, thereby reducing the
concentrations of cells and solutes. The dilution of cells and
proteins gives rise to a lower viscosity and thus a better
rheology within the dialyser, while the lower concentration of
solutes by hemodilution reduces its efficiency. In summary,
whenever possible, the post-dilution system should be the
first option.

The recommended dialysis fluid flow is 400-500 ml / min plus
the replacement volume, although some monitors include
automatic systems for adjusting it, which allow lower flows.

Online HDF dialyzers must be made with biocompatible
membranes, with high hydraulic permeability, preferably
with coefficients greater than 40 ml / hour / mmHg. The new
generations of dialyzers have increased the internal diameter
of the capillary fibers> 200 pm to reduce the internal
resistance and therefore increase the convective volume. To
carry out highly convective treatments, dialyzers with a high
adsorption capacity, such as polymethyl-methacrylate,
should be avoided.

Hemodialysis dose. Difficulty of your measurement
Normalized urea clearance (Kt / V) and percent urea
reduction (PRU) are the currently accepted parameters for
calculating the hemodialysis dose. Kt / V is the quotient
between two volume quantities: the volume of body fluid
cleared of urea during a hemodialysis session (Kt) and the
volume of distribution of urea (V), equivalent to the volume of
body water. The numerator of the equation indicates the
hemodialysis dose that the patient has received and the
denominator is the anthropometric parameter chosen to
correct said dose based on body size.

Studies have observed a positive relationship between
survival and various anthropometric values, among themV.Kt /
V is a mathematical construction that can induce interpretation
errors because it is a ratio between two parameters with a
positive influence on evolution. Pathological decreases in V
increase the Kt / V value and are associated with a worse
prognosis. The PRU presents the same problems: with the same
hemodialysis dose the PRU is inversely proportional to body
size. The cause of the higher risk of death observed in the
population with higher Kt /V or PRU values was clarified when it
was verified that patients with a higher degree of malnutrition
were included in this group.

While Kt /V can be obtained by formulas derived from PRU,
and V can be determined by anthropometric equations, the
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direct calculation of Kt in a hemodialysis session is difficult to
perform due to the complexity involved in the in vivo
determination of K. In early studies, Kt was calculated
indirectly, dividing the Kt / V obtained from Lowrie's formula
(In UreaPre ¢In UreaPost) by the V obtained from the Chertow
equation.

The advent of monitors that measure ionic dialysance solved
this problem. Ionic dialysance is similar to urea (K) clearance.
The ion dialysance monitor automatically provides the Kt for
each hemodialysis session. The Kt obtained by ionic
dialysance also has a positive relationship with survival in any
range ofit4.

USESFORHEMODIAFILTRATION

In these artificial purification techniques, the membranes
used have pores of considerable diameter, which allow a
rapid extraction of fluids and electrolytes compared to
conventional hemodialysis membranes. In transport by
convection or ultrafiltration, molecules of high molecular
weight (up to 10,000 Da) are eliminated, of toxins with
favorable toxicokinetic characteristics (water soluble and
with low binding to plasma proteins) and some less favorable
(intermediate volume of distribution).

Hemofiltration (HDF) is a form of hemofiltration that consists
of adding another continuous dialysis system to the
hemofiltration system (using the same hemofilter). In this way,
transport or clearance of solute is achieved by convection
(ultrafiltration) and by diffusion (dialysis). Both techniques
are already in routine use in most ICUs, easy to apply, and
relatively inexpensive.

HDF will be used only if HD is not available (clearance with HD
is 70 to 170 ml / min, compared to about 20 ml / min with HDF).
In intoxicated by the antiarrhythmic disopyramide (class I)
with manifestations of clinical severity (electrocardiographic
alterations such as marked prolongation of the QT interval,
widening of the QRS or blockages and coma, advanced age
and renal failure), HDF would be indicated.

Another indication for HDF is procainamide or N-
acetylprocainamide overdose, as they have low plasma
protein binding (15%), an intermediate volume of
distribution (1.4 1/ kg) and spontaneous renal elimination (
50% for procainamide and 85% for N-acetylprocainamide).

INTERLEUKIN 6
Interleukin 6 (IL-6) is a key cytokine in the immune system
with widely varied functions.

Stimuli such as infections, injuries (eg a burn) or other
cytokines such as interleukin 1 favor the synthesis of
interleukin 6 in T cells, macrophages, fibroblasts or even in
muscle cells.

Furthermore, this cytokine plays a very important role as a
mediator of fever and the so-called acute phase reaction, a
process in which the production of certain proteins is
activated or inhibited respectively in the liver (or other
organs). These proteins play an important role in the
regulation of immune function as well as in coagulation and
wound repair processes.

A decrease in IL-6 levels is associated with poor defense
against various pathogens. On the other hand, its
overproduction can be the primary cause of many
inflammatory and autoimmune diseases, such as arthritis,
multiple sclerosis or osteoporosis. That is why it is vitally
important to control the levels of this cytokine, especially in
those pathologies in which IL-6 is involved.

STUDY
The results of interleukin 6 and beta 2 microglobulin were
|

measured in 4 patients during 1 year of treatment, alternating
between dialysis techniques (hemodialysis and
Hemodiafiltration); Furthermore, it was compared with PRU
and KTV levels to assess the efficacy of each dialysis
technique. The selection criteria were: 1. Chronic kidney
disease, 2. Having been on dialysis for more than 4 years, 3.
Patients who underwent three-week sessions , 4. Patients
undergoing short daily sessions.

There are antibody therapies in which the action of IL-6 is
inhibited, demonstrating its efficacy in rheumatoid and
juvenile idiopathic arthritis. On the other hand, in
microimmunotherapy, this cytokine is used at different levels
of dilution, in order to stimulate, modulate or slow down its
biological action,depending on the pathology to be treated.

BETA 2 MICROGLOBULIN

The beta 2 microglobulin is a small protein that was first
identified by Beggard and Bearn (1964) in the urine of
patients with renal tubular disease. In said urine, it was
possible to isolate a protein that had an immunoglobulin-C
domain structure (amino acid sequence similar to that of the
constant region oflg) and an electrophoretic activity similar to
that of beta globulins, so this, together Due to its small size, he
gave it the name beta 2 microglobulin.

It is found in most nucleated cells, except trophoblasts. It is
synthesized by numerous cells, particularly lymphocytes,and
released into the blood where it is found in the highest
concentration. Later it is degraded in the kidneys, and
reabsorbed and catabolized

Due to its presence in most body fluids, it is used as a marker
for a large number of diseases, such as cancer, central
nervous system involvement, infectious and cerebrovascular
disorders ... It is also often used to check kidney function,
since it totally depends on her.

BIOMEDICALSIGNIFICANCE

Due to its presence in the kidneys, when there is a failure in
renal activity (proximal tubular dysfunction) or an
overproduction of beta 2 microglobulin, your serum (blood)
levels will increase. Cell membrane renewal also affects these
levels.

Dialysis-associated amyloidosis:

As we have mentioned, the serum levels of this protein
depend on the glomerular filtration rate and the protein
synthesis rate. In patients with proximal renal dysfunction, the
glomerular filtration rate decreases and there is an increase
in the concentration of beta-2-microglobulin, which
accumulates.

Beta-2-microglobulin precipitates resulting in circular
arrangements of two beta sheets. These precipitates
accumulate in tissues (extracellular deposit) and give rise to
the variety of dialysis amyloidosis.

RESULTS
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In patient 1, who has been on three-week dialysis for 23
months, it was observed that with the change from
conventional hemodialysis technique to
hemodiafiltration, the values were decreasing, with
which the mean molecule clearance is better with the
hemodiafiltration Technique
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In patient 2, who has been in a short daily dialysis session
for 195 months, it could be observed that with the change
from conventional hemodialysis technique to
hemodiafiltration, the values decreased more rapidly,
with which the mean molecule clearance is better with
the hemodiafiltration technique
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In patient 3, who had been in a three-week dialysis
session for 48 months, it could be observed that with the
change from conventional hemodialysis technique to
hemodiafiltration, the values decreased from 8, which
began to minimum values of 3 in il6, with which the
Medium molecule clearance is better with
hemodiafiltration technique
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In patient 4, who had been on three-week dialysis for 161
months, it was observed that with the change from
conventional hemodialysis technique to
hemodiafiltration, the values were decreasing from 5.98,
which began to minimum values of 4in i16, with which the
clearance of medium molecule is better with
hemodiafiltration technique
PRU

——

=

Ais Title

58 W s e sy S 0 ot e
76 813 | 809 813
823  E25 &
828 8611 BE36 825 | g4 | 830
86.3 815 | B13 | 81.2
1 817 | 819 | 815

Within the PRU values, it could be observed that there is
an increase in urea clearance with the hemodiafiltration
technique
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In relation to KTV, it was observed that with
hemodiafiltration it is closer to normal values for patients
with chronickidney disease
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In hemoglobin values there were no significant changes
with the change in technique.
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Within the phosphorus values there was a decrease in the
values.

CONCLUSIONS:

With the four patients it was possible to detect that regardless
of the number of months they have been on dialysis,
hemodiafiltration had better clearance values of both
interleukin 6 and beta 2 microglobulin, in addition that no
amyloidosis occurred in any patient due to dialysis, with In
which the patients passed without complications and adapted
correctly to their dialysis treatment, the use of
Hemodiafiltration is recommended to obtain better results in
clearance of IL 6 and microglobulin.

REFERENCES

1. PaezA,Jofré M, Azpiroz C y De Bortoli A. Ansiedad y depresién en pacientes
con insuficiencia renal crénica en tratamiento de dilisis. 2009. Rev. Univ.
Psychol. Bogota, Colombia V. 8 No. 1 PP. 117-124 ISSN 1657-9267 3. Fondo
Colombiano de Enfermedades de Alto Costo. Situacién de la enfermedad
renal crénica en Colombia (2014). Recuperado de:
https://cuentadealtocosto.org/site/images/Publicaciones/Situacion%20de
%201a%20ERC %20Colombia%202014.pdf

2. Yepes C, Montoya M, Orrego B, Cuéllar M, Yepez-Nufiez ], Lopez ], et al.
Calidad de vida en pacientes con enfermedad renal crénica sin didlisis ni
trasplante de una muestra aleatoria de dos aseguradoras en salud. Medellin,
Colombia.EnRevista de Nefrologia 2009;29(6):548-556.

| www.worldwidejournals.com |>



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 9 | Issue - 9 | September - 2020 | PRINT ISSN No. 2250 - 1991 | DOI :10.36106/paripex

3.

10.

11.

20.

21.
22.
23.
24.
25.

26.
21.

28.

29.

30.

31.

{ www.worldwidejournals.com |

Fundacién Renal Ifiigo Alvarez de Toledo. Tratamientos: hemodialisis y
didlisis peritoneal. (s.f.) Recuperado de: https://www.friat.es/la-
enfermedad-renal/insuficiencia-renalcronica/tratamientoshemodialisis-y-
dialisis-peritoneal/

Organizacién Panamericana de la Salud y Organizacién Mundial de la Salud.
La OPS/OMS y la Sociedad Latinoamericana de Nefrologia llaman a prevenir
la enfermedad renal y a mejorar el acceso al tratamiento. 2015. Recuperado
de:http://www.paho.org/hqg/index.php? option=com_ content
&view=article&id=10542%3A2015-opsoms-sociedad-latinoamericana-
nefrologia-enfermedadrenal-mejorar-tratamiento & Itemid =1926 & lang=es
Calidad de vida, autoeficacia, estrategias de afrontamiento y adhesién al
tratamiento en pacientes con insuficiencia renal crénica sometidos a
hemodidlisis. Psicologia y Salud, 2008,vol. 18, 166 Num. 2: 165-179. 11.
Oliveros M, Avendafio D, Hursch S, De la Maza M, Pedreros C, Muller H.
Estudio piloto sobre entrenamiento fisico durante hemodialisis. Rev Med
Chile 2011;139:1046-1053.

Coronel F y Macia M. Indicaciones y modalidades de didlisis peritoneal.
Nefrologia al dia 2012;6:0 | doi: 10.3265/ Nefrologia. 2010.publ. ed35.
chapter1858

Gonzalez M y Mallafré J, (2009) Nefrologia. Conceptos basicos en atencién
primaria. Espafia. Editorial ICG Marge, SL.

Sociedad espaifiola de nefrologia. Guia de dialisis peritoneal. 2015.
Recuperado de: http://www. senefro.org/ modules/ webstructure/ files/
guas_de_ dilisis_peritoneal.pdf?check_idfile=1173

Ministerio de salud y proteccién social. Recomendaciones basadas en la
evidencia para la definicién de criterios de inclusién a dialisis para para
pacientes ERC estadio 8 y recomendaciones de inclusién a cuidado paliativo
para pacientes con ERC estadio 5 sin indicacién de terapia dialitica. 2013.
Recuperado de: https://www. minsalud. gov.co/ sites/rid/ Lists/Biblioteca
Digital/RIDE/INEC/CAC/RECOMENDACIONES_PARA_ INCLUSION_
DIALISIS_Y_CUIDADO%20PALIATIVO.pdf

Remoén C y Quirds P. La evidencia actual demuestra una equivalencia de
resultados entre las técnicas de didlisis. En revista de Nefrologia. 2011.
(Madr.) vol.31 no.5.

PérezE,HernandezR, Garcia ], AldamaL, Bravo T.y Garcia A. Implementacién
de un programa de ejercicios fisicos en pacientes con insuficiencia renal
crénica en hemodidlisis. Centro de Investigaciones Clinicas. Playa. La
Habana. Cuba. 2013. http://bvs.sld.cu/revistas/mfr/v8n2_13/mfr07213.htm.
(Ultimo acceso 13 de enerode 2017).

Moreno E. Y Cruz H. Ejercicio fisico y enfermedad renal crénica en
hemodialisis.Revista de NefrologiaDialisis y Trasplante 2015;35 (3).212-219.
Lépez O. Opciones para la intervencién de fisioterapia en el paciente con
insuficiencia renal crénica. Red de Revistas Cientificas de América Latina, el
Caribe, Espafia y Portugal.2003;2.1-6.

Clark WR, Gao D: Low-molecular weight proteins in end-stage renal disease:
potential toxicity and dialytic removal mechanism.] Am Soc Nephrol 2002;13
(Suppl 1):541-547.[Pubmed]

Henderson LW, Clark WR, Cheung AK: Quantification of middle molecular
weight solute removal in dialysis.Semin Dial 2001;14 (4):294-299. [Pubmed]
Leber HW, Wizemann V, Goubeaud G, Rawer P, Schiitterle G.
Hemodiafiltration: a new alternative to hemofiltration and conventional
hemodialysis. Artif Organs 1978;2(2):150-3. [Pubmed]

Canaud B, Nguyen QV, Argiles A, Polito C, Polascheoo HD, Mion C.
Hemodiafiltration using dialysate as substitution fluid. Artif Organs.
1987;11(2):188-90.

Canaud B, Bragg-Gresham JL, Marshall MR, Desmeules S, Gillespie BW,
Depner T, Klassen P, Port FK: Mortality risk for patients receiving
hemodiafiltration versus hemodialysis: European results from the DOPPS.
Kidney Int 2006;69:2087-2093. [Pubmed]

Bommer ], Becker KP, Urbaschek R, Ritz E, Urbaschek B. No evidence for
endotoxin transfer across high flux polysulfone membranes. Clin Nephrol.
1987;27(6):278-82.

Bommer ], Becker KP, Urbaschek R. Potential transfer of endotoxin across
high-flux polysulfone membranes.] Am Soc Nephrol. 1996;7(6):883-8

Frinak S, Polaschegg HD, Levin NW, Pohlod DJ, Dumler F, Saravolatz LD.
Filtration of dialysate using an on-line dialysate filter. Int ] Artif
Organs.1991;14(11):691-17.

Pizzarelli F, Cerrai T, Dattolo P, Tetta C, Maggiore Q. Convective treatments
with on-line production of replacement fluid: a clinical experience lasting 6
years.Nephrol Dial Transplant. 1998 Feb;13(2):363-9

Ahrenholz P, Winkler RE, Ramlow W, Tiess M, Miiller W. On-line
hemodiafiltration with pre- and postdilution: a comparison of efficacy. Int J
Artif Organs. 1997;20(2):81-90

WizemannV, Lotz C,Techert F, Uthoff S: On-line haemodiafiltration versus low-
flux hemodialysis. A prospective randomized study. Nephrol Dial Transplant
2000;15 (Suppl 1):S43-548.

Maduell F, Garcia H, Hdez-Jaras ], Calvo C, Navarro V: Comparacién de la
infusién predilucional versus postdilucional en HDF en linea. Nefrologia
1998;18 (Suppl 3):49.[Pubmed]

Santoro A, Ferramosca E, Mancini E, Monari C, Varasani M, Sereni L, Wratten
M. Reverse mid-dilution: new way to remove small and middle molecules as
well as phosphate with high intrafilter convective clearance. Nephrol Dial
Transplant.2007 Jul;22(7):2000-5. [Pubmed]

Krieter DH, Falkenhain S, Chalabi L, Collins G, Lemke HD, Canaud B. Clinical
cross-over comparison of mid-dilution hemodiafiltration using a novel
dialyzer concept and post-dilution hemodiafiltration. Kidney Int. 2005
Jan;67(1):349-56. [Pubmed]

Pedrini L, De Cristofaro V, Pagliari B, Sama F: Mixed predilution and
postdilution online hemodiafiltration compared with traditional infusion
modes.Kidney Int 2000;58(5):2155-2165. [Pubmed]

Pedrini LA, Cozzi G,Faranna P, Mercieri A,Ruggiero P, Zerbi S, Feliciani A, Riva
A. Transmembrane pressure modulation in high-volume mixed
hemodiafiltration to optimize efficiency and minimize protein loss. Kidney
Int.2006 Feb;69(3):573-9 [Pubmed]

Pedrini LA, De Cristofaro V. On-line mixed hemodiafiltration with a feedback
for ultrafiltration control: effect on middle-molecule removal. Kidney Int.
2003;64(4):1505-13

Man NK, Degremont A, Darbord JC, Collet M, Vaillant P. Evidence of bacterial

|

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

biofilm in tubing from hydraulic pathway of hemodialysis system. Artif
Organs. 1998;22(7):596-600.

Pérez Garcia R, Gonzalez Parra E, Ceballos F, Escallada Cotero R, Gémez-
Reino MI, Martin-Rabadan P,Pérez Garcia A,Ramirez Chamond R, Sobrino PE,
Solozabal C; Spanish Society of Nephrology. Guidelines for quality
management of dialysis solutions. Nefrologia. 2004;24 Suppl 2:1-42.
[Pubmed]

Zehnder C, Gutzwiller JP, Renggli K: Hemodiafiltration ¢ a new treatment
option for hyperphosphatemia in hemodialysis patients. Clin Nephrol
1999;52:152-159. [Pubmed]

Lornoy W, De Meester JD, Becaus I, Billiouw JM, Van Malderen PA, Van
Pottelberge: Impact of convective flow on phosphorus removal in
maintenance hemodialysis patients.] Ren Nutr 2006;16:47-53. [Pubmed]
Davenport A, Gardner C, Delaney M on behalf of the Pan Thames Renal Audit
Group. The effect of dialysis modality on phosphate control: haemodialysis
compared to haemodiafiltrationg The Pan Thames Renal Audit. Nephrol Dial
Transplant (2010) 25:897:901 [Pubmed]

Maduell F,Moreso F,Pons M, Ramos R, Mora-Macia ], Carreras ], Soler ], Torres
F, Campistol JM, Martinez-Castelao A; ESHOL Study Group. High-efficiency
postdilution online hemodiafiltration reduces all-cause mortality in
hemodialysis patients.] Am Soc Nephrol.2013;24(3):487-97. [Pubmed]
Anderstam B, Mamoun A, Sédersten P, Berstrom J: Middle-sized molecule
fractions isolated from uremic ultrafiltrate and normal urine inhibit ingestive
behaviorintherat.J Am Soc Nephrol 1996;7 (11):2453-2460.[Pubmed]

Li Z, Lew NL, Lazarus JM, Lowrie EG. Comparing the urea reduction ratio and
the urea product as outcome-based measure of hemodialysis dose. Am ]
Kidney Dis 35:598-605,2000. [Pubmed]

Lowrie EG, Li Z, Ofsthun N, Lazarus JM. Measurement of dialyzer clearance,
dialysis time, and body size: death risk relationship among patients. Kidney
Int66:[Pubmed]

Gotch FA, Sargent ]. A mechanistic analysis of the National Cooperative
Dialysis Study (NCDS).Kidney Int 28;526-534, 1985. [Pubmed]

Lowrie EG, Chertow GM, Lew NL, Lazarus JM, Owen WF. The {urea x di??lisis
time} product (Kt) as an outcome-based measure of hemodialysis dose.
Kidney Int

Wolfe RA, Ashby VB, Daugirdas JT, Agodoa LYC, Jones CA, Port FK. Body size,
dose of hemodialysis, and mortality. Am ] Kidney Dis 35: 80-88, 2000.
[Pubmed]

Port FK, Ashby VB, Dhingra RK, Roys EC, Wolfe RA. Dialysis dose and body
mass index are strongly associated with survival in hemodialysis patients. ]
AmSocNephrol 13:1061-1066,2002. [Pubmed]




