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eGFR 90 60 45 30 15 0
US Prevalence 3% 4% 7% 0.5%
18%-48%
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CKD B % :425% B

bbb

Dx:

Chronic renal failure (biopsy: FSGS) BH:178.5cm, BW:75.5kg,
Hyperlipidemia BMI:23.7kg/m IBW 70.5 kg
Gout AT S

gl})’%ertensmn BP:119/68mmHg

Anemia, renal anemia + IDA [Pre-ESRD( & igEE 5] -->
Thyroid lesions SDM-->favor HD (potential

donor: his wife)
home BP=125/80--> 123/82
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1.Ketosteril 36mg N/tab (Amino acid, Essential keto analogs :
2.00 tab TID PC

[
pitor 40mg/tab(Atorvastatin—:

2.Procal 667mg/tab (Calcium Acetate : 1.00 tab TIDWM PO
3.NESP inj 20mcg/0.5SmL/syrg (Darbepoetin o) :
1.00 syrg QW SC X 21.00°K

S.Feburic 80mg/tab (Febuxostat 0.50 tab QDPC PO
6.Ferrum Hausmann 100mg/tab (Iron(Hydroxide Polymaltose

Complex) : 1.00 tab TID PO X 28.00°%
7. Hyzaar 100/12.5 mg/tab(Losartan/ Hydrochlorothiazide):

0.50 tab QDPC PO X 28.00-%X
8.Nifedipine SR 30mg/tab : 1.00 tab QDPC PO

9.Predonine Smg/tab(Prednisolone): 1.00 tab QDPC PO X 28.00°x:
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5/13 |4/10 |3/8 |2/7 1/5 [(12/3 |11/1
—IGLU 118 88 89 79 86 86 79
ALB(g/dL) 3.8 (4.0 |43 |4.0 4.0 |44 4.3
BUN(mg/dL) 66 75 |65 |72 96 78 78
CREA(mg/dL) {10.2 |10.6 {99 [10.1 |9.7 8.1 8.1
eGFR 6 5 6 6 6 7 7
CA(mg/dL) 84 8.5 |89 8.6 8.2 8.8 8.8
P(mg/dL) 53 /.2 |43 4.1 59 5.5 5.2
NA(mmol/L) (138 (136 (138 |136 (141 (140 142
K(mmol/L) 56 5.3 |5.1 5.1 53 4.9 5.3
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pEsg 240g @ 58g ¢ F49g 1600 +
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Ketosteril 36mg N/tab (Amino acid, Essential keto analogs : 2.00
tab TID

Al ] IR i X _F-v ;‘rms\/,,\ T AflA g A2 A

(BUN) ~z % ’}’ B 2 E fe & 4 3o %‘f 0. 3~. 06g/Kg {\BW/Day
?uﬁé? TR

AP PR* F 54 s ke F 0.6~0.8 g/Kg IBW/Day
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BH:178.5cm, BW:75.5kg, BMI:23.7kg/mi IBW 70.5 kg #\&
EE5K: 70.5 x30=2150kcal ZEHE : 70.5 x 0.3=21g

.UJ

P& P A rle HERFALRFELR
& VAR FELB
< B & Fllee (Geif)
HE v &Rlpe Als Y%l
"B %t ele (200+150CC) -k%(X) (F15 @7 3 ado)
18 84 g 24 B 94 kE0AS FEEI MEFERE 94
Mo FEY R LE: 400+ (55 n27)
2100kcal 22 protein

2020/8/26 CKDEE[TRE R4 10



BEF R mAvnd b4 e

BH.178.5cm, BW:75.5kg, BMI:23.7kg IBW 70.5 Kg

2020/8/26

Energy 70.5 x 30=2115kcal
Protein 70.5 x 0.3=22¢g 22 x 4/2115=5% total energy
Fat: 30% x 2115/9=70g
CHO: 100%- 30%-5%=65%
65% x 2115/4=341¢
e s AR T e a ke B 6RFE 21259 F
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3+: P 22¢g F T0g C 341g

o F g pE g i
2 -4 P T 5 75+
P E 8 60 280+
VR 45 405+
4 3k e 195 780+
K % 15 60+
3 4 20 96+
PR E 1.6 16. 4 55. 2 400+
i
20. 65 66. 4 5 345 5. 2096+
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Several strategies can be employed to prevent
inadequate nutrient intake in CKD patients (Table 1).

Table 1|Recommended minimum protein, energy, and mineral intakes for chronic kidney disease (CKD) and maintenance
dialysis patients | Based on physical activity level,

Nondialysis CKD / Hemodialysis Peritoneal dialysis
Protein 0.64080/k/day >120/kg/day >120/k/day
lness 1.0¢/kg Peritonitis >15¢/kg
Energy 3035° kealko/day 30-35° keal/kq/day 30-35° keal kq/day including keal from dialysate
Sodium 80-100mmol/day 80-100 mmol/day B0-100 mmol/day
Potassium <1 mmolkg if elevated <1 mmolikg if elevated Not usually an issue
Phosphorus ~~ 800-1000mq and binders if elevated |  800-1000mg and binders if elevated | 800-1000mq and binders i elevated

Greater than 50% of high biological value protein (that is, complete protein sources, containing the full spectrum of essential amino acids) is recommended,
"Based on physical activity level In sedentary eldery adults, recommended enery intake is 30 kcal/kg/day. All recommendations are based on ideal body weight, Reqular
follow-up supports compliance

Ko ] onal (2013) 84, 10961107
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Low Protein Diet A%
0.6-0.8 g/kg/day _3:,:

Benefits Risks
<ﬁadequate calorie
intake (<30 Cal/ Sem o
.ProteinToss and Protein :
- hypercatabolism 50 Kg
Glomerular Broiciauiia Uremic .Inflammation
Hyperfiltration Toxins .Worsening acidemia Female
_ - - -Altered glucose -50X0.6
Oxidative ‘l’ Metabolic 'l' Phosphorus J' homeostasis ) ’
Stress Acidosis PTH =30 gg
Insulin Blood :
[ resistance ‘l’} [ Pressure 1 protem
Energy U, 7
Wasting IRE
g &

Better Uremia Control .
Delaying Dialysis Initiation Worse Clinical Outcomes? /
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K/DOQI 3% » 60 5Z A M ABKERREEL 35 kealkg Zh

B 60 B AR MRS 3035 keallkg

iRig 58 2005-2008 FEIKERERN L ERNEH

£l 65 mEA TS
keal’kg » 65 5& LA L5

SHERABKAEZHRIRNER 33-35
SR A B X 28-30 keal/kg : 65

LA TR AEX 28-30 keallkg » 65 @A LR

A

r~4

X 25-28 keal /kg
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which high salt intake may trigge refal f]’nc ion ss in CK pagents [10]. High salt intake
is also a mechanism of primary importance in CKD patients because it triggers sympathetic
activity [12], which in turn contributes to renal function deterioration [13]. Although the
World Health Organization recommends a target salt intake of 100 mEq/day, large scale
studies show that as much as 80-90% of CKD patients are out of the recommended target
[10]. This may partially explain why hypertension is so prevalent in CKD patients, with data
indicating that up to 70% of them are hypertensive. Therefore, high sodium intake affects
BP, proteinuria and glomerular filtration and considered that salt intake is a modifiable risk
factor, itis of paralnount 1mportance to consn:ler the role of dietary sodium restriction on the

—~ T

_Kidney Blood Press Res 2014;39:124-128
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< 2g sodium
—-’l,/—.' (Vi 2 A J-"F'.:k/{ N > 2 ;' » 2 ,/4
AR, E WG > AHEARIE M dperpd =2000mg/400mg
=5 g salt
very low dietary sodium Dietary sodium
might indeed be associated Hypertension : Pulmonary edema
with adverse outcomes in
healthy people and dialysis SR Intradialytic hypotension
patients (J-shaped. or R — (Fypohypergiycomia
U-shaped association) systemic inflammation >~ el
Hyperparathyroidism

().
3-5 g/day

Electrolyte e
abnormalities

Wasting and
cachexia

Coronary artery disease/
congestive heart failure

Infections

Hypoxia and apnea

! Intravascular
volume change

Vascular calchications

Figure 1| Schematic representation of the causes of adverse outcomes and mortality in
dlalysis patients.
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Nephrotic syndrome

* Cr 0.8 mg/dl

® Daily urine protein 9.5g/day LR b E 3
*K:3.4 P

®*P:3.6 3 ST -

® Albumin 1.8 g/dI TN

® Leg edema HER FRGE
bEEK - 27 LR ;i% g
EREE 3 EFE STt e

' ¥ ,i#ﬁ%’ Rz AR - & Acig
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BUN Cr e UA Ca P Na K ALB
5/ (133 10.5 |4 7.4 8.4 |8.5 |13l 4.9 (3.7
14
b/ |11b 10.1 (4 7.9 |7.1 132 D.D
22
5/ |1PTH |Fe TIBC |Ferritin |Co2 |Hb |Hct
14

507 33 124 1973 13.1 |7.0
5/ Sat% 9.3 |27.6
22 26. 6%
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E. Gonzalez-Parra et al. / Cardiovascular Pathology 21 (2012) 372-381 373
Va'scula:r Bone (85%)
calcification

1,25 (OH),D

wc‘,?::m
N

Intestinal absorption:
NPT2b

100%

Diet
1200 mg/day Bone exchange
100 mg/day

>80%

Absorption 950

PHOSPHATE

Intracellular
+
Blood (<1%)

15% 3

Tubular reabsorption:

! Secretion 150 mg/day

Nt
33%
4 0
Stool 300 mg/day Uﬁé‘&gy "f;‘/‘iif:;ic’“ 66 A)

Fig. 1. Phosphate balance. Daily dietary phosphate ingestion is around 1200 mg in Western countries, of which 950 mg is absorbed. Active vitamin D increases
phosphate absorpton from the gut, mainly through the NPT2b transporter in intestinal epithelial cells. The gastrointestinal system excretes around 150 mg
phosphate/day, and approximately 800 mg/day are excreted in urine. In the kidney, phosphate is filtered through the glomerulus, and 70% of filtered phosphate is
reabsorbed in proximal tubules via the NPt2a transporter. NPt2¢ also contributes to renal phosphate reabsorption. A phosphate load promotes the secretion of

phosphatonins such as PTH, FGF-23, and other. less well-characterized molecules. FGF-23 is secreted by osteoblasts and owﬁ FGF-23 promotes
A‘?;Ml \ atés .L_)

phosphaturia through down-regulation 1 £ -‘godium-phosphate cotransporters Npt2a and Npt2c. In addition, FGF-23 down-reg 5(OH)2 vitamin D

(calcitriol) synthesis by inhibiting proximal tubular la-hydroxylase and by increasing the 24-QH-hydroxylase activj t degrad aiel :2 4, m e
percent of body phosphate is located in bone. Phosphate overload may lead to phosphate depositi m‘eﬁﬁmlﬁﬁ i?ﬁmgﬁﬁ&aéﬁi - i 38 1 37
from Hruska et al [11].
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DIETARY STRATEGIES ARE MOST IMPORTANT
#”"FH_\L '@fk--fjﬁ g 3 L EI A g

maintain adequate protein intake.
U4k 6 R R B R B9 FHREY B T
2.Dietary strategies are still in the forefront of the phosphorus control

interventions.
RS8R - EZITHIBanE - %

3.Sound knowledge of sources of dietary phosphorus is fundimental

014

to the clinical and dietary management of patients with CKD.

&=
ATEA P REPFR MR S R R A e 0
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Identifying and avoiding phosphate additives
WE S r-c’/f]‘ dv i
Phosphorus is the main component of several additives(phosphoric acid,
phosphates and polyphosphates) used in industrial food processing to
extend conservation, enhance color or flavor, and retain moisture.

BEEGF 5 S R P enl & S A ot BAE D

Food preservatives are added during the various stages of production,
processing, preparation, packing, transport or storage.

amjéqwg i R AR dead WERY ¢ RERY ERH
B ETF P A »

Inorganic phosphorus salts are almost completely absorbed

AR EYT R 2L

2017/8/13 Y2413 PHOSPHATE 45



6. Food pyramids: & * g4 & F

[

The phosphorus pyramid

gEA | ®
pasl | 3

S8

P N v
L

Boiling
Advice: discard the Ve l)
cooking water after

boiling. The boiled food ™ 3
may be stir-fried in a .-

pan or browned in the

oven (Le. with olive od - N

and spices) or cooked
wvith fresh tomatoes.

Bewverages and Foods with p h dditi
(E338-343 E450-458 ESS0-585):

soft drinks (cola in particular), debydrated milk,
processed cheese, processed meat {iLe. chicken
NUGGeTs), SeSSert. INSIaAaNT CAPPUCTINO. .

Hard cheeses: parmesan. cheddar. enmmmentaler.

Meat (a): sausages, offal (liver, brain). ..

Poultry (a): turkey. ..

Fish (a): shrimp. sqguid. salmon...

Soft : cottage. cream. mozzarella cheese. ..

Meat (b): rabbit. lamb, ham with No preservatives,
pork,. veal __
Poultry (b): chicken...

Fish (b): trout. tuna fich, cod. hake. sole_ ..
Milk , yogure. ..

Figure 1 The phosphorus pyramid. Foods are distributed on six

ﬁg bread, pasta, rice, cous cous. maire flour,
£
A}

f: peas. broad beans. beans. chidkpeas.

6.7% Fv F%

#2435 5

— N

levels on the basis of their phosphorus content, phosphorus to protein ratio

and phosphorus bioavailability. Each level has a colored edge (from green to red, through yellow and orange) that corresponds to recommended
consumption frequency, which is the highest at the base (unrestricted intake) and the lowest at the top (avoid as much as possible). a) foods
with unfavorable phosphorus to protein ratio (>12 mg/qg); b) foods with favorable phosphorus to protein ratio (<12 mg/g); ) fruits and vegetables
must be used with caution in dialysis patients to avoid excessive potassium load; d) Fats must be limited in overweight/cbese patients, to avoid
excessive energy intake; e) sugar must be avoided in diabetic or obese patients; f) protein-free products are dedicated to patients not on
dialysis therapy and who need protein restriction but a high energy intake.
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5t #E (30 F B |B/Ro
#aGi8) | 280 | 14.9 | 485 | 326
gha(2) | AT | 144 | 160 | 111
#a (%) | 410 | 16.7 | 213 | 128
$4 (%) | 555 | 1.2 | 260 | 152
#ia(t) | 375 | 149 | 175 | 117
s 4 (R | 410 20 263 13.2
s4(E) | 392 | 14.6 | 211 | 145
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BUN |Cr e UA Ca P Na K ALB
b/ 1133 |10.5 |4 7.4 3.4 [8.5 |131 4.9 | 3.7
14
b/ 115 |10.1 |4 7.9 (7.1 [132 .9
22
b/ |1PTH |Fe TIBC |Ferritin |CoZ2 |Hb |Hct
14

507 |33 124 1973 13.1 (7.0
b/ Sat¥% 9.3 [27.6
22 26. 6%
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Figure 1.

Anemia

Dietary

modifications CKD Kidney ’ » 2 2 .
Metabolic trantpisntation Decreased 2. % LA ﬁw ET7 }% P °
acidosis Y Tubulo- GFR AK|

Decreased interstitial

. Y
GFR disease o hees Tissue injury "o ‘:_.‘Z‘ g

Hyporeninemic wine flow
hypoaldosteronism Beta-2
Insulin m;ntagonists
de_fl-ﬂency inhibitors
Hypertonicity Spironolacone, Digitalis

eplerenone - Heparin ) 3’*-5’ P2 ( ACEI ARB)

Mechani
disease a
AKI. acy

%.ﬂ:@—i‘: 1ey
R AFRY R
£ S 4 iEPif % M,

diabetes mellitus; GFR. glomerular filtration rate; RAAS, renin-angiotensin-aldosterone

system

Reprinted with permission from Kovesdy CP. Am J Med 128:1281-1287. 2015%

Rev Endocr Metab Disord. 2017 March ; 18(1): 41-47
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mg -

B 47 A4 S
QST YL B i de

Serum Potass m Lewvel (MEqgQ/L)

3
1

Jyears -2years -1year Transitonto  Dialysis
CKD3a CKD3b CKD4 Dialysis  CKDS5-D
CKD§

Figure 3. Acute on chronic and recurrent hyperkalaemia episodes by stages of chronic kidney
disease (CKD).
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