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Why is water so important?

Natural product
Most important life supporting substance

Drinking water is the most important food
Drinking water is precious resource

Water is ajor component of dialysate

= Acid concentrate

= Bicarbonate concentrate

= Purified water

Dialysate (Dialysis Solution for the Hemodialysis)

Electrolyte and acid-base imbalances are typical effects of end-stage renal failure.
Dialysate:

Simple composition of pure treated water+ an acidic component (acid) + a base component (sodium
blcarbonatcf

golmposition of the dialysis solution is essential for correcting or stabilizing the electrolyte and acid-base
alance

Mixed in the dialysis machine before it comes to the dialyzer.

Can compensate relatively well, even temporarily and partially, according to an individual’s need during
the hemodialysis.
Components of Dialysate

+ The Dialysis Water

* The Acid Concentrate

* The Base Components
Dialysis Water

* Advance and modern water treatment make it possible to provide every patient the ultra-pure dialysis water.

* The goal of water treatment for dialysis is to remove as many dissolved and undissolved substances as possible from the
drinking water.

Water treatment for dialysis includes all components that are required in a dialysis center for the production
and distribution of the dialysis water from the entrance to the building to the dialysis machines.
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fa
tap # water for q standard ultrapure # 5 on-:hyerlgge:ani o
e R G
water dialysis dialysis fluid dialysis fluid substitution fluid
pretreat- mix with ultra- A Titra-
ment + RO concentrates filtration filtration
Microbiological quality:
- CFU/ml < <107 <107 SAL26
- EU/ml <0.25 <0.50 <0.03 <0.03
Application  basis for dialysis fluid dialysis fluid infusion
in dialysis: all fluid in low-flux HD in all forms solution in
preparation with synthetic of HD & HDF HDF & HF
membranes

* To achieve the respactive quality levels the anfire process must be operated with validated componants and appropriate hyaiena

Dialysate (Dialysis Solution for the Hemodialysis)

On the semi-permeable membrane of the
dialyzer, the diffusion process is dependent on
the difference in concentration of a substance
between the blood plasma and the dialysis
solution and is basically possible in both
directions.

A combination of filtration, ion exchange, and
reverse osmosis is used to produce dialysis
water.

For example, uremia toxins and potassium
remove, while bicarbonate and calcium pass
to the blood plasma.

Counter-principle maintains the concentration
difference across the dialyzer.

Convection process (passive entrainment of a
substance during ultrafiltration) is also
possible in both directions (filtration and back
filtration).

How blood is filtered in haemodialysis

Dialysate with

Blood from body enters machine
waste exits

and flows past one side of-
membrane

Membrane prevents blood cells
passing through, but lets through
waste from blood and needed

Salts, glucose and
other substances

substances from dialysate move from
dialysate to blood
Waste and excess substances if needed
from blood move through
membrane into dialysate
Clean, filtered blood returns to body <t—4Dialysate enters here

Venous pressure monitor

7 Al trap and air detector

Clean bbod

=

|
Amnkee Salne solution __M_Ij

fszase anncse

Heparin pump / Aterial pressdte Remwéd biood
{to prevent clotting) maonitor for cleaning
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Concentration of Dialysate Components used in Hemodialysis

S.N. Electrolytes In Dialysate In Plasma
1  Natrium 130 — 145 mmol/I 135 - 145 mmol/I

2  Potassium 1 -4 mmol/I 3.5-5.5 mmol/I

Calcium 1.0-1.75 mmol/I 2.2-2.7 mmol/I
(1.1~ 1.4 mmol/I : ionized)

Magnesium 0.25-0.75 mmol/I 0.7 -1.1 mmol/I
Chloride 100 — 115 mmol/I 96 — 106 mmol/I

Glucose 0-2g/l 1g/l

Dialysate: Acid Concentrate

* Due to the diffusion of dissolved substances from the blood into the dialysis
solution and vice versa, the blood concentrations can be increased,
decreased, or kept constant.

* Acidic component is available in canisters (and containers for central supply
systems) as a dissolved liquid.

* CO, gas is constantly escaping from a canister of dialysis solution. The
amount of the escaping gas depends on the storage time, the air
permeability of the canister and the ambient temperature — pH increases
and the acid concentration in the canister steadily decreases —
bicarbonate canisters should always be used up within one day of
treatment &tightly sealed.

* The acid concentrate of the bicarbonate dialysis contains 2 — 7 mmol/l
acetate — pH adjustment regarding CO, loss.

Bicarbonate 30 — 36 mmol/| 24 mmol/l  wwwwecaregolp.com

Dialysate: Sodium

* Sodium significantly influences the volume and osmolarity of the
extracellular fluid. Therefore, sodium is vital in maintaining a stable
circulation during hemodialysis.

* Average value of plasma sodium concentration is between 135 — 145 mmol/l
* Readily dialyzable.
* Usual sodium concentration in the dialysis solution is 130 — 145 mmol/l.

* When selecting the sodium concentration in the dialysis solution, the
patient’s blood pressure, water retention and thirst must consider.

* Essentially, Sodium removal during dialysis depends on the principle of
ultrafiltration.




Dialysate: Potassium

* Average plasma potassium concentration is between 3.5 — 5.5 mmol/l.
* Usual potassium concentration in the dialysis solution is 1 — 4 mmol/l

* Potassium levels drop most rapidly during the first hour of dialysis because the
highest potassium concentration is in the cells.

* Rapid drop in extracellular potassium can trigger cardiac arrhythmia.

* In insulin-dependent diabetics, it must remember that insulin causes glucose and

potassium to be absorbed into the cell — worsening potassium removal during dialysis.

* Potassium removal could increase by up to 25% with a glucose-free dialysis solution.

» If the blood pH is too low (acidosis), hydrogen ions enter the cell, and potassium flows
out of the cell into the extracellular space to compensate.

* Supply of bicarbonate/dialysis leads to blood pH normalization and a return flow of
potassium into the cells. ——— regular blood gas analysis is also mandatory to
prevent hyperkalemia.

* Glucose-containing dialysis solution prevents hypoglycemia/ diabetes.
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Dialysate: Calcium

* Average s[Calcium] i 2.2 — 2.7 mmol/l.

* 50% total calcium measured in serum is albumin-bound.

* 10% is present as complex salts (lactate, citrate, bicarbonate),
* Rest (40%) in the ionized form (1.1 — 1.4 mmol/l).

* During hemodialysis, the calcium in the dialysate of 1.0 — 1.75
mmol/l is matched only by the ionized portion of the serum calcium.
It means that calcium transport predominantly diffuses from the
dialysis solution into the blood.

* Very easily dialyzable.

Dialysate: Magnesium & Chloride

Magnesium
Average s[Magnesium]: 0.7 — 1.1 mmol/l.
Usual d[Magnesium]: 0.5 — 1.0 mmol/l.

Magnesium levels in dialysis patients generally elevate due to the lack of renal
elimination.

Correction of this elevation by the dialysis solution is expected to positively affect the
lifespan of the erythrocytes and improve nerve conduction velocity.

Chloride
Average s[chloride]: 96-106 mmol/l.
Usually, d[chloride]: 100 — 115 mmol/l.

Sodium, potassium, calcium, and magnesium are predominantly bound to chlorine
in the biood.

Chloride and bicarbonate change inversely to each other, i.c., the decrease of
bicarbonate leads to hyperchloremia and vice versa.

Dialysate: Base Components (Buffer Substances)

* Due to terminal renal failure, the acid-base balance in the
blood is disturbed —increasing acidosis.

* During dialysis, acid-base balance can restore by
eliminating H* ions + substituting a buffer substance
(acetate/bicarbonate)

* Buffer substance diffuses from the dialysis solution into
the patient’s blood ( [buffer substance]/dialysate > blood.
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Dialysate:Acetate

* In the past, acetate was used as a buffer system primarily for technical reasons for
hemodialysis.

. EA(ietate ]/ Dialysate 35 — 40 mmol/l Only one concentrate uses for acetate
ialysis.
* One bicarbonate molecule neutralizes one acetate molecule, with one hydrogen
ion consumed per molecule.
» Disadvantages of Acetate:

» Metabolism of acetate in the body takes a certain amount of time —
initially become more acidic at the beginning of acetate dialysis —
additional release of potassium from the cells into the plasma.

> 1In children and muscle-deficient patients with low metabolic capacity,
‘“acetate stasis” may occur— hypotension due to peripheral vasodilation
&nausea.

» Vomiting & Headache are not uncommon during acetate dialysis.

> Acetate — Hypoxemia (decreased respiratory drive due to CO, loss) and
cytokine production “bioincompatible.”

Dialysate:Bicarbonate A B

» Two concentrates are used in bicarbonat€ dialysis: the s ed acid component and a

bicarbonate solution (8.4%).

. rf/ bicarbonate concentrates in bags or cartridges — |transport costs + storage (b/c
of lighter and smaller than canlstersg)

* Bicarbonate is the most important physiological buffer substance ( average
standard value for healthy people is around 24 mmol/l.

* Dialysate usually contains 32 mmol/l (30 — 36 mmol/l) bicarbonate —
bicarbonate is supplied to the patient(the goal of treatment is mild alkalosis at the
end of dialysis and blood gas parameters as close as possible to average values at
the beginning of the subsequent dialysis.

* Depending on the concentration gradient, Bicarbonate diffuses from Dialysate
into the patient’s blood from the start of dialysis to correct the metabolic acidosis.

* K/DOQI ﬁuidelines recommend a pre-dialytic bicarbonate value for the patient of
22 mmol/l.

* In practice: [Bicarbonate]30 — 36 mmol/I are set in the dialysate.

Dialysate:Glucose

* Glucose in the dialysis solution prevents blood sugar losses during dialysis,
leading to complications (hypoglycemia), especially in people with diabetes.

* p[Glucose ]/s of a healthy individual #1 g/l.
* Glucose can diffuse easily through the dialysis membrane.

« If [Glucose] / dialysatel g/l — no significant glucose exchange between
blood & dialysate.

* If [glucose]/ dialysate 2 g/l — blood absorbs #15-30 g/ dialysis — an energy
intake # 300-400 kcal

* Dialysate:
* #1-2 g/L (100 — 200 mg%) or
* Glucose-free.

Hemodialysis: Diffusion and Ultrafiltration

Blood ~Dialysate

« Na =140 mEg/L i e Na=140 mEg/L
« K=4.5mEg/L —i+ K=2mEg/L
. Cl =100 mEq/L i 1. Cl=100 mEqg/L
« CO2 =24 mEg/L { «i+ HCO3=35mEq/L
« BUN =30 mg/dL —i+ Urea=0mg/dL
» Cr=>5mg/dL .+ Cr=0mg/dL
|- Glucose = 100 mg/dL :» Dextrose= 200 mg/dL |
» Calcium=1.2 mmole/L | .« Calcium=2.5 mkg/L
« Phosphorus=4 mg/dL -+ Phosphorus =0 mg/dL
« Magnesium=2 mg/dL - Magnesium=1.2 mg/dL
. VitB12=500pg/mL i i+ VitB12=0
- Albumin =4 g/dL i i« Albumin =0

As the dialysis fluid contains a glucose concentration equal to a normal blood sugar level, this prevents the
net movement of glucose across the membrane as no concentration gradient exists .

Austin J Nephrol Hypertens. 2014;1(2): 1010.
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Adding Glucose to Dialysate: Pros & Cons

* No theoretical or practical reasons for adding glucose to the dialysis fluid used

in hemodialysis (exception: small infants).
* Many reasons for abandoning the use of glucose/ dialysate preparation:
a) Ease of achieving ultrafiltration without using osmotic agents.
b) Avoid pyrogenic reactions from bacterial growth (favored by glucose)

c) Prevent hypoglycemic reactions due to glucose mediated insulin
hypersecretion,

d) Short schedules of hemodialysis treatment — not require energy
administration — prevent neoglucogenesis,

¢) Eventual worsening of hyperlipidemia— Abnormal carbohydrate
metabolism/uremic patients & 11 incidence from CVDs/ HD patients

1Giordano C, De Santo NG, Capodicasa G. Adding Glucose to Dialysate: Pros and Cons.
The International Journal of Artificial Organs. 1982;5(4):225-227. doi:10.1177/039139888200500402

Glucose- Free Dialysate

Advantages Disadvantages

Reduced Risk of Infection:

* Increased Risk of Hypoglycemia:
Non-glucose dialysate, typically sodium bicarbonate-
based, is less prone to contamination than glucose-
containing solutions.

Patients with diabetes, particularly those on
insulin, are at higher risk of developing
hypoglycemia with non-glucose dialysate,

* Lower Cost: requiring careful monitoring and potential
Eliminating glucose from the dialysate reduces costs ad_]utitmlents to insulin or oral anti-diabetic
medications.

associated with its production and sterilization.
* Nutritional Concerns:

Improved Blood Pressure Control:

Non-glucose dialysate can lead to better blood pressure
management, especially in patients with hypertension,
potentially by reducing sodium and fluid retention.

Reduced Glucose Degradation Products (GDPs):

Non-glucose dialysate may not provide
adequate energy for patients who are
malnourished, potentially exacerbating
nutritional deficiencies.

¢ Abnormal EEG Changes:

Some studies have reported abnormal EEG
changes after hemodialysis without glucose,
suggesting potential neurological effects.

Non-glucose dialysate, particularly those with lower
GDPs, can minimize peritoneal membrane damage in
peritoneal dialysis.

. Less blood clot — | Dialyzer obstruction ?

The effects of glucose-free and glucose-
containing dialysate during dialysis in MHD

patients: a prospective cross-over study

O_bliec_tiye: To investigate the effects olf\/%ll_ilcose-free and gﬁucose-containing dialysates during
dialysis in maintenance hemodialysis ( ]I)-f ﬁ)atlents by the prospective cross-over study,
and detect glucose control methods in M patients.

Methods: A total of 66 MHD 18-75 years old patients in our hospital from Nov. 2019 to
Mar. 2020 were recruited. All patients underwent HD with 4 hours per time, three times per
week. Glucose-free dialysate (glucose-free group) and then 5.55 mmol/L glucose-containing
dialysate (glucose-5.55 group) were used alternately in dialysis. The demographics and
parameters of pre- and post-dialysis were recorded.

Conclusions:
o Glucose-free & glucose-5.55 dialysate both decrease the blood glucose post-dialysis.

o Dialysates containing 5.55 mmol/L glucose can reduce the incidence of hypoglycemia and
lower serum sodium, but have no effect on blood pressure during dialysis.

o Stopping insulin and oral anti-diabetic drugs once before dialysis may not affect the
control of blood glucose.

LiM, LiY, Lv J, Xu H, Wu X, Wen W, Wang W, Yang H. The effects of glucose-free and glucose-containing dialysate during
dialysis in MHD patients: a prospective cross-over study. Perfusion. 2023 Jan;38(1):178-185. doi: 10.1177/02676591211042726.
Epub 2021 Sep 19. PMID: 34541941.

Effect of Dialysate Glucose Concentration on
Hepcidin Clearance in MHD Patients

* Introduction: aim of this study was to compare the effect of glucose-free
& glucose-containing dialysate on the clearance of hepcidin-25 during a
hemodialysis (HD) session and discuss its potential mechanism in MHD
patients.

* Methods: In a longitudinal interventional study of 30 stable MHD
patients without diabetes, we measured serum hepcidin-25 and plasma
catecholamines (adrenaline, noradrenaline, and dopamine) during HD
session using glucose-free dialysate and then switched to 5.55 mmol/L
glucose-containing dialysate. One-way analysis of variance (ANOVA) was
used to identify the effect of two dialysates on the intra-dialysis changes of
hepcidin-25 and catecholamines. Spearman and Pearson correlation
coefficients were performed to detect the relationships between hepcidin-25
and catecholamines.

Zou LX, Sun L, Deng N, Sun L, Han YC. Effect of Dialysate Glucose Concentration on Hepcidin Clearance in Maintenance
Hemodialysis Patients. Iran J Kidney Dis. 2019 Mar;13(2):113-119. PMID: 30988248.




Effect of Dialysate Glucose Concentration on
Hepcidin Clearance in MHD Patients

* Results: Glucose-free dialysate achieved a greater reduction of
hepcidin-25 than 5.55 mmol/L glucose-containing dialysate in a
single bicarbonate HD session [-8.43 (-15.44 to -1.42) vs. 0.46 (-6.09
to 7.00) %, P < .05]. The intra-dialysis changes of catecholamines
showed no significant differences between the two dialysates. The
serum hepcidin-25 levels were positively associated with plasma
catecholamines levels at pre-, intra- and post-HD (R = 0.22~0.62 with
P<.05).

* Conclusions: Glucose-containing dialysate might up-regulate
hepcidin-25 synthesis through activation of the sympathetic
nervous system or oxidative stress, possibly mediated by increased
production of catecholamines.

Zou LX, Sun L, Deng N, Sun L, Han YC. Effect of Dialysate Glucose Concentration on Hepcidin Clearance in Maintenance
Hemodialysis Patients. Iran J Kidney Dis. 2019 Mar;13(2):113-119. PMID: 30988248.
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Nghién clru: Aluminium toxicosis:
a review of toxic actions and effects

Nhiém déc nhém gay Alzheimer, bénh nao
do loc mau, loang xwong, hdi chirng than

hw, hen suyén va viém phé quan man tinh,...
2

2. Igbokowe 10, Iqueragu . Igbolwe NA, Auminium
40102478l 2019-0007

rﬂ International Journal of Nghién ctru tai bénh vién Chang Gung Memorial Hospital — Dai Loan:

4 Environmental Research Blood Aluminum Levels in Patients with Hemodialysis and Peritoneal
L_ 1/ and Public Health Dialysis Po-Hsun Chuang, et al (2022)

2222 trong dé 874 bénh nhan chay than nhan tao
“ “ | | va 301 bénh nhan loc mang bung

Nghién ctru liét ké ty 1é bénh nhan chay than nhan tao co
ndng do nhém trong mau vret qua mirc cho phép lén dé

3 N X
Trong nghién ctru nay, ty I& bénh nhan c6 nong dé nhom bat
thwong giam tip vao nam 2018 xudng vao nam

2021 sau khi tuan tht nghiém ngét cac hwéng dan ctia KDOQI

3 Cruang P-H, Tsai K.F, Wang K, Huang Y-C, Huar LM, i S-H, Wong C-H, Huang W-H. Hou C-W, Loo W-C, ot a. (2022) Blood Alumirum Lovels in Paierts wih Homadalysis and
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Reference tables

Table B.1 - Maximum allowable levels of toxic chemicals
and di lectrolytes in dialysis watera’
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LI = Na* + EDTA

(trong dich loc bicarbonate)

Attribute  EDTA Sodium Citrate

Chemical NazC1oHaN20s NasCeHs07

Formula

Common Ethylenediaminetet i "

D raacetic acid Sodium citrate

U Chelating agent, Anticoagulant, buffer,
=2 preservative, anticoagulant emulsifier

Appearance White crystalline powder White crystalline powder

Solubility Soluble in water Soluble in water

pH 2.6-3.6 (1% solution) 7.5-9.0 (1% solution)

Forms stable complexes with Prevents blood clotting by
Function

metal ions. inhibits enzymes that binding calcium ions,
require metal ions maintains pH stabilty

4 Summar

or €10 13020083, eyl

2025) . =

06/2025

06/2025

Dich loc 144A-03

Dich loc 144A-04

Na* 140
K* 2.00
Ca* 1.50
Mg** 0.50
cr M
CH;C00" 4
*HCO,™ 31

NONG DO NATRI:

Na* 140
K* 2.00
Ca* 1.25
Mg** 0.50
cr 110.5
CH;C00" 4
*HCO,™ 31

NONG DO NATRI:

mmol/L
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A " 4
~

Dich loc 144A-
04

Thanh phan

Néng do (mmol/l)
sau khi pha

Na* 140
K* 2.00
Ca** %
Mg** 0.50
cr 110.5
CH,CO0" 4
*HCOS~ 31

Dich loc 144A-
03

Thanh phan Néng dé (mmol/l)
sau khi pha
Na* 140
K* 2.00
Ca™ 150 >

Mg** 0.50
(o 111
CH,COO" 4
*HCO;~ 31

12/16/2025

Bénh tim mach la mét trong nhitng nguyén nhan
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Néng do6 canxi cao trong dich loc ting nguy co tir vong do tim mach

y JsN

1. Nghién ciru da trung tam tai Phap: : Low parathyroid hormone
status induced by high dialysate calcium is an independent risk factor

\_ for cardiovascular death in hemodialysis patients?

2000
m 1983 bénh nhan dwoc theo dai trong 24 thang

Nong d6 canxi cao trong dung dich loc mau
(1.75 mmol/L) c6 lién quan dén viéc ting
nguy co tte vong do tim mach (HR, 5.44;
95% Cl, 2.52—11.75; P < 0.001) so v&i ndng

do6 canxi trong dich loc £1.50 mmol/L.°

Bang 5. M6i lién quan
thoi gian tir thang 12

sinh hoc, cting nhw

a tlr vong do tim mach trong khoéng
n thang 24 va cac yéu to dan so hoc,
oc ghi nhan tai thang 12 & nhém

bénh nhan c6 ndng do PTH cao hoac binh ong tai thang 0

va thap tai thang 12

Variable

Age,yr

Calcium dose, g/d
Sevelamer, g/d

Active vitamin D, pglwk
Native vitamin D, yg/6 mo

Cardiovascular mortality ®
SHR 95%CI P value

1.08 1.01-1.09 0010

Calcium dialysate concentration, mmol/L®

Noéng dd canxi thap trong dich loc giam nguy co voi héa mach mau va ty lé
bénh xwong chuyén hoa
2. Nghién ctru 1am sang ngau nhién, da trung tam: Reduction of Dialysate Calcium Level

Reduces Progression of Coronary Artery Calcification and Improves Low Bone
Turnover in Patients on Hemodialysis °

JASN
m

Table 4. Mean difference in changes of CAC scores between the groups (meansSD)

894 bénh nhan tai 8 phong kham loc mau dwoc theo doi trong 24 thang

1,60 or 1.65 0.90 0.16 - 5.009 0.900
175 544 252-11.75 <0.001
Online hemodianitration . . -
‘Serum albumin, gL 091 0.85-098 0013
Reference group: 1.50 mmollL.

i £ 1, L, 1, o, . Fome 0. dagee

ey 0 s Pt

e o Ny s, B3, 6944

oo 3 10101 207512001

Ghanges i CAG Scores 125 Calsium 175 Calum _oan Differenco botwaen .
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Absolute difference. interval) loc (DCa) 1,25 mmol/L giap -
(et T e s i o

AchG sarmsoten o0 o e(z02) giam voi héa mach vanh so
Transformed diference v&i DCa 1,75 mmol/L1?
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Table 5. Bone histomorphometric parameters in trealment groups at baseline and the end of study

s{nEMER N orphometry Parameters

Bone turmover
e formaton ratefbone suface (rormal:
1,803 80 vl por )
o requarey (ormat 040-0.72y-1)
Ostcistrolbospuimetr i 0200100

G eocast o oo permeter (roma; 153100 )

Mineratization

Osteoid hickness (rormak: <20 m)

Mineaizaion la tm (normak <100 c)

Ostooid maturation time (normal: <35.4)

Volume

B ko oo (el 164% 22.0%)
Trabacuar thicknass (rormal: 9.1

Corel tickoess (mmal 052 us i

1.25 Calcium Group (n=55)
Baseline Month24 P Value
103138 a7 | <00

022028 <0001
Srasr s | o0
%0312 4n0ma8 | <001
101528 131185 <0001
1654178 1268127

884610 1725735 | <0001
w880 213166 0o

06:287 9852247 005

IS0 5504350 014
241222 aressa | <000

1.75 Calcium Group (n=53) ‘
Baseline Month 24 P Value

e 1sma oor Cai thién c6 y nghia tinh trang
G g on xwong chuyén héa cham dwoc
nes  we2s 00t chan doan bang mé hoc khi

nws et oo dworc diéu trj véi dich loc Dca
R 1,25 mmol/L 10

nim G 6w e e e Lo s e

o o 10 OO ASN 200 070R




DCa 1,5 mmol/L

Giam nguy co tir vong do bénh tim
mach

DCa 1,25 mmol/L

Giam nguy co voi héa mach mau

Cai thién tinh trang xwong chuyén héa
cham
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Dich loc 144A-
04

Néng do (mmol/l)

sau khi pha

Na* 140

K* 2.00

Ca** 1.25

Mg** 0.50

cl” 110.5
CH,CO0" 4
*HCO;~ 31

Dich loc 144A-
03

Thanh phan Néng d6 (mmol/l)

sau khi pha
K* 2.00
Ca** 1.50
Mg** 0.50
[ 111
CH,COO" 4
*HCO,~ 31

Cac nghién clru lién quan dén ha natri mau trong
chay than nhan tao

p Nghién ctru tdng hop: Dysnatremias in chronic kidney disease: Pathophysiology, manifestations, and treatment

TABLE 1| Incidencelprevalence of hyponatremia based on the chronic kidney disease

References  Number of patients [Na] cut-off (mmoliL) | Prevalence Incidence sé bénh nhan ha natri mau trong
e YD qua trinh chay than nhan tao lén dén"
Wakaretal (toy 15458 <

Satnetal @ty 6978 <35 so% -

Hockigatal (zy 1155 o 126% - \

Nogwiaratal ()t 8127 a5 5% - 4 5

Rhee etal. (44) 27,180 <138 416% - %

Dekkeretal. (45) 8883 <135 127% -

Baeketal. (46) 621* <135 30.8%

Changetal (e7y 62 <16 52%

M? Ha natri mau nhwoc trwong gay phu ndo, tan huyét

Ngay ca ha natri mau nhe (130-135 mmol/L) ciing lién
quan dén suy giam chu y, réi loan dang di, loang
Xwong, va nguy co gay xwong cao. 11

B
’@ Biéu hién nhe gébm mét méi, budn nén, va dau dau.

ﬂ@”\ Biéu hién nghiém trong: co giat, hén mé, thiéu oxy
" do phu phéi khéng do tim, suy hé hip ting CO2

§ Biéu hién trung binh gém 1& d&, mat phwong
hwéng, va nham lan.

11, Arshan, ., Lew, S. Q. Ing, T. 5., Taamaloukas, A. K., & Unruh, 4. L. (2021). Dysnatremiss in chronic kidney disease: Pathophysiology, manifestations, and treatment. *frontiers in Medicine®, 8, Articls 769287

Mang lai co’ hdi séng cao hon cho bénh nhan chay than nhan tao

A D ‘ NATIONALKIDNEY ~ Nghién ciru da trung tam: Predialysis serum sodium level, dialysate sodium, and mortality in

FOUNDATION. maintenance hemodialysis patients: the Dialysis Outcomes and Practice Patterns Study
s00e (DOPPS)
m 11.555 bénh nhan tir 12 quéc gia trong nghién ciu DOPPS, giai doan | (1996-2001) va 11l (2005-
2008).

140 mmol/L 14 ndng dé natri dich loc
duwoc str dung phd bién & nhigu quéc gia.

o |

CoNameue WONarwo M ONa WM MONari2

Table 4. Adjusted Mortality Risk Associated With Dialysate Sodium Prescription
by Predialysis Mean Serum Sodium

Serum Sodium <137 Serum Sodium = 137-139.9  Serum Sodium 2140

Dialysate sodium <140 1 55 (1.26-1.91) 146 (1.17-1.82) 1.11(0.87-1.43)
No. of patients 799 1472 817
Dialysate sodium = 140 1 g6 (1.37-2.00) 121 (1.00-1.45) 1,00 (reference)
No. of patients 1,687 2690 203
Dialysate sodium > 140 132 (1.00-1.75) 139 (1.10-1.76) 121(0.92-1.60)
No. of patients 611 962 722

Note: Single Cox model with adjustments as in Fig 5; risk values shown are hazard ratio (95%
confidence interval). Serum sodium and dialysate sodum are given in mEq/L

Bénh nhan véi ndng dd natri huyét thanh >137mmol/l CO NGUY
CO' TU VONG THAP hon khi dwoc diéu trj bing dich loc cé

ndng do natri 140 mmol/l (P < 0,05)"2
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5 A DICH LOC SIEU TINH KHIET
KET LUAN GIAI PHAP LOC THAN AN TOAN, BEN V(’NG & DANG TIN CAY!

-

* Bao vé tim mach va strc khée xwong béng
dich loc c6 nong do canxi <1.50 mmol/L

* Mang lai co’ hoi s6ng cao hon cho bénh nhan
vé&i dich loc c6 nong d6 Natri 140 mmol/l

IEE  Nong do canxi thap (1.25 mmol/L) gitp
cai thién tinh trang xwong chuyén héa ch

Churng chi CE - chirng nhan cao nhét kiém tra & danh gia hé
thong quan ly chat lworng cua nha san xuat thiéet bj y te

TRUOC
KHI CAP

GSPR ctia Phuy lyc |
ctia MDR (EU) ¢
2017/745) thd trong H& so Ky

Chirng nhan theo
I1SO 13485 (nha san
xuét va cac dia diém
san xuét)

Ching minh tuan

Phan loai rui ro theo
Phu luc VIII (tay »

thudc vao muc dich

i

Quy trinh phtrc tap dé dat chirng chi CE

1.M0C CE.

Daénh gia bdi co quan

» o ¢ chire nang hang
thuat . nam

Chirng chi CE

SAN PHAM TUAN THU C,
CHUAN AN TOAN, SU’C KHOE VA
VE MOI TRUONG CUA EU'

Dong dich lgc trén thi trweong dat chirng chi
CE theo MDR

Tiéu chuin cao nhit ciia EU vé chit luwgng &
an toan hién nay dit ra cho TBYT

EU-MDR

2017-745

Medical
Device
Regulation

Nhirng diém néi bat MDR 2017/745
so sanh véi MDD hay AIMD

Yéu ciu nghiém ngit bao gdm ca quan Iy rdi ro toan
dign. 1

An toan va Hié

/

Yéu cu an toan va higu qua it nghiém ngat. !

Yéu chu di ligu danh gia 1am sang nghiém ngat TRUGC
va theo dai Iam sang SAU khi dwa ra thi truong.!

Béng chirng 1am sang

Gidi thigu HE THONG UDI @8 cai thién truy xuét ngudn

Truy xut nguon goc gbc trong sudt vong doi ca thiét bi.!

Yéu cdu bang chirng 1am sang it nghiém ngat hon,
KHONG YEU CAU theo dbi lam sang sau thj truong. !

Khéng c6 hg théng UDI, it chu trong dén truy xuat
ngudn gée.!

Hé théng giam sét sau thi truong nghiém ngat hon va
bao céo cac sy cb bét lgi.!

Giam sat sau thj trwong

Minh bach Théng qua co & dir ligu trung tam Chau Au (EUDAMED).

Yéu chu tai ligu ky thuat chi tiét va bao co cap nhat

an toan dinh ky (PSURs).! )

|
\\ Tai ligu va Bao cao

Yéu cu gidm sat sau thi truong it nghiém ngat hon.!

Chwardrang '

Yéu cau tai ligu va béo céo it toan dién hon, KHONG
yéu cau bao cao cap nhat an toan dinh ky (PSURSs).!

Khi nha san xuét dat MDR 2017/745: Thé hién sw tuan tha cac tiéu chudn san pham cao nhét,
that chat cac yéu cau danh gia lam sang va truy xuat nguon goc.

1.M0C CE.
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