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Nutritional approach in CKD
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Nutritional approach in DM

Goals
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Reduce CV risk CKD progression ?



Chronic Kidney Disease:
Treatment (2).

: ‘\’6\06
11.5 For people with non dialysis-dependent chronic kidng\‘y&«\dﬁ@éﬁ;\‘@é\?dietary
protein intake should be approximately 0.8 g/kg&ﬁ&;ﬁ%@@ﬁj t per day
(the recommended daily allowance). For patie,gtzsggnéd@\}ysis, higher levels of
dietary protein intake should be cons\ic‘lae([g%};‘§<\\;e‘
11.6 In nonpregnant patients wit%@{ab%/\%g@%%d hypertension, either an ACE
inhibitor or an angioter&%gt@(g\:&gﬂﬁ%locker IS recommended for those with
modestly eIevate&jauthsa\éy@%umin-to-creatinine ratio (30-299 mg/g creatinine)
B and is st@@%&(@d@l’nmended for those with urinary albumin-to-creatinine
ratiq{\%&@be &eg\l@‘ creatinine and/or estimated glomerular filtration rate <60

0\ml?‘?’?niﬁh"?‘.73m2. A

Microvascular Complications and Foot Care: \ American

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(S1) :E!sas%egiea?iom



Diabetes Care Volume 42, May 2019

K.
eao g

Nutrition Therapy for Adults With  4fon & fer’ Mchele bennison”

Christopher D. Gardner, g\
Diabetes or Prediabetes: . Tmothy Garuey”* Ko Hel Karen Lo \06\0\0
A Consensus Report e et o s 8%
Diabetes Care 2019;42:731-754 | https.//doi.org/10.2337/dci19-0014 is;:z nl:es-'m::ni;ﬁtgcgﬂ Urbanski,” and \\6(\ : 6\\.6\\ .
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Diabetic Kidney Disease \660 é\d\\
2
IR\
Consensus recom medméh\‘t%e(ﬁ
e In |r1d q/ d|abetes and
g @Sependent diabetic

no
Q\@%%@\QSISEESE (DKD), reducing
32 @5\@ amount of dietary protein be-

NG
@Q (8\0 |DW the recommended daily allow-
é\,{\\;a‘?e((\oe\‘ ance (0.8 g/kg body weight/day)
0‘\’&90 © does not meaningfully alter glyce-

mic measures, cardiovascular risk
measures, or the course of glomer-
ular filtration rate decline and may
increase risk for malnutrition.



MNT: Energy Balance.

5.9 Weight loss (>5%) achievable by the combination of reduction of\og‘\@
calorie intake and lifestyle modification benefits overweight‘%\ e
. . . . \ ’ .
adults with type 2 diabetes and also those with predlabet%%ﬁ\fb@\gg\v&%tlon

programs to facilitate weight loss are recommended ;
Oc,\ ‘\6\\3
SOY N

Lifestyle Management: 66\\3 63‘5\
Standards of Medical Care in Diabetes - 2019. Di%@éﬁgo@a?é 2019;42(S1)
\@ O

Treatment 25.0-26.9 30.0-34.9 35.0-39.9
(or 23.0-26.9* (or 27.5-32.4%) (or 32.5-37.4%)

Diet, physical activity

& behavioral therapy |

Pharmacotherapy:

Metahoiic surgery

* Cutoff points for Asian-American individuals.
+ Treatment may be indicated for selected, motivated patients.

Obesity Management for the Treatment of Type 2 Diabetes: \ %mggtceasn
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(S1) L . Association.



Energy related Nitrogen Balance in CKD

(}Gﬁﬁgeﬁ%/min: A

! 3 S
66%8 years: 35 kcal/kg idBW/day

>60 years: 30-35 kcal/kg idBW/day)

Nitrogen balance, g/day

y = 0.067x - 2.08
r = 0.62

—j P < 0.01
-20

o)

Pvs. 25 kcal/kg:

25 35

Energy intake
kcallkg desirable body wt/day

Slomovitz, Kidney Int 1989



Nutritional Treatment in DKD ?
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Low-carbohydrate diet and DKD
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Mitchell, Ann NY Acad Sci 2019



Low-carbohydrate diet and DKD

- Meta-analysis, 12 RCT: 952 participants (500 LCD and 442 control dle\’@\))g

- General population; Age, 44-63 y

0"*‘“

\
- Outcomes: markers of renal function a(‘ ,@\\
N
Experimental Control Std. Mean Differenc gc,\e \\a.» . Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Randorg, é IV, Random, 95% CI
Jasudason et al. (2013) 97 20 21 90 28 24 237% Of 0 87] ,a 5\ ——y—
Luger el al. (2013) 738 139 20 685 189 22 221% S [,
G F R Tay et al. (2015) 92 98 41 90 93 a7 41 \) o 21 Q@ —a—
e Yamada et al. (2014) 694 15 12 65 128 12 ﬂb 1.11) S —
Total (95% CI) 94 zl:L\ss 1oog.d\ 0.26 [-0.03, 0.55) <=
Heterogeneity: Tau? = 0.00; Chi” = 0.10, df = 3 (P& \/ g t t t
Test f Il effect: Z = 1.78 (P = 0.08 < 5 9 : €
ORLIN SVEIaN. Smac ( ) % Favours control  Favours low carbohydrate
)&/ \Qommc Std. Mean Difference Std. Mean Difference
Study or Subgroup SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gannon et al. (200 me m 11 12 204%  -0.42[1.23,039 —~
Nuttall and Ga (tg 8 127 13 B 185% 0.82 [-0.22, 1.85) M
Nuttall an&\ 4201 O 180 12 127 10 12 17.0% 2.88 [1.69, 4.08) —_—
Creat Clear Ta %( 113 229 a1 109 186 57 23.2% 0.19 [0.26, 0.63] .
° (&e q&%&& 966 321 12 1131 405 16 20.9% -0.43 [-1.19,0.33] S ) B
GQ 9 Cl) 85 85 100.0% 0.51 [-0.38, 1.40) P
. \‘ rogonerty Tau® =0.84; Ch* = 25.50, df =4 (P < 0.0001); I’ = B4% 4 _‘2 0 5 4?
06‘\\,\ ? ( (\ Test for overall effect: Z = 1.12 (P = 0.26) Favours control  Favours low carbohydrate
0\6Q Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI
Gannon et al. (2003) 795 171 12 701 081 12 330% 0.53 |-0.28, 1.35] =
Luger et al. (2013) 150.2 3639 20 1329 4318 22 4a12% 0.04 [-0.56, 0.65) _+_
Albuminuria Nuttall and Gannon (2006) 83 13 8 87 17 8 258% -0.92-1.97, 0,12 “ ‘
Total (95% C1) 40 42 100.0% 0.04 [-0.75, 0.67) IR
Heterogeneity; Tau? = 0.22; Chit = 4.65, df = 2 (P = 0.10); I = 57% + 5 6 : 3
Test for overall effect: Z = 0.12 {P = 0.90) Favours low carbohydrate Favours contral

Suyoto, Diab Met Res 2018
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B Low-Protein diet & Glucose moé‘-a\b??%ism in DKD
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Glucose & Insulin homeostasis in CKD

Study: cross-sectional; CKD: 59 non-diabetic CKD stage 4-5; Controls: 39 health WO
subjects; Methods: euglycemic clamp & glucose test; Outcome: insulin se%@iﬁ\/lty,

clearance, and secretion and glucose tolerance @\0 £
GFR<60 ml/mi ey M@'\e
eGFR<60 ml/min in
Measurement per 1.73 m2, n=59 \G\QF&{\ %2 =39 P Value
Fasting measurements %OU d\\-‘)\‘
Fasting glucose, mg/dl 102.7 (8.8) 'a\\a (© 66 100.1 (10.1) 0.19
Fasting insulin, pU/ml 10.1 ( @% (\\‘3 7.3(5.2) 0.01
Hemoglobin Alc, % 5.5(0.4) 0.56
Hyperinsulinemic-euglycemic clamp measurements /L\
Steady-state insulin, pU/ml ?f} 162.0 (34.2) =0.001
Glucose disposal rate, mg/min e %% 199 2} 739 1(212.1) 0.06
Insulin sensitivity, mg/min per microunit pé@ﬁ?@ g\(\ 3.9 (2.0) 0(2.0) <0.01
Insulin clearance, ml/min G 876.1 (225.7) 998 3(212.1) <0.01
WVGTT measurements 5\0(\
Acute insulin response, ,L:U,a\@qm/ml \]6 339.7 (241.3-529.4) 332.5(197.5-546.7) 0.84
OGTT measurements Q@ e\a
Matsuda mde \‘G 4.2 (2.5) 6.6 (5.0) <0.01
Insulmﬁ{ﬁk in ;.ﬂ}(f"ml per milligram per deciliter 0.8 (0.5-1.4) 0.7 (0.4-1.0) 0.67
g X min)/ml 19,407 (17,512-21,680) 18,667 (16,930-21,661) 0.50
plasma glucose mg/dl, N (%) 0.30
<140 20 (35) 19 (49)
140-199 31 (54) 15 (38)
=200 6(11) 5(13)

(not related to GFR, only in part related to lifestyle and diet)

In CKD the glucose metabolism is impaired because of reduced insulin sensitivity

de Boer, J Am Soc Nephrol 2016



Insulin Resistance in CKD

chronic kidney disease

| Inflammation >
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Spoto, Am J Physiol Renal Physiol 2016



Insulin resistance in CKD: the culprit is Urea

RESEARCH ARTICLE The Journal of Clinical Investigation

Urea impairs B cell glycolysis and insulin secretion \0‘3\3
in chronic kidney disease A s, \60@6

W Urea \\6\ \6\\'

Laetitia Koppe,"? Elsa Nyam,"?? Kevin Vivot,"? Jocelyn E. Manning Fox,* Xiao-Qing Dai,* Bich N. Nguyen,>® Dor . \?a @5
Camille Attané,'? Valentine S. Moullé,*? Patrick E. MacDonald,* Julien Ghislain,"? and Vincent Poitout*237 z EEE ‘0‘06\6 @6

=] . A
'Montreal Diabetes Research Center, Montreal, Quebec, (anada. Centre de Recherche du Centre Hospitalier de [ Université de Montréal (CRCHUM), Montréal, Québec, Canada. -% %36 6\6\\
and Molecular Medicine, Université de Montréal, Montréal, Québec, Canada. ‘Department of Pharmacology and Alberta Diabetes Institute, University of Alberta, Edmontan, All _9\_.‘ °'> 6
*Department of Pathology, CHUM, Montréal, Québec, Canada. *Department of Pathology and Cell Biology, Université de Montréal, Montréal, Québec, Canada. TDepartms@ - %Q‘QJ
Université de Montréal, Montréal, Québec, Canada. OG . 6@\2; 204 .
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Insulin resistance in CKD: the culprit is Urea

RESEARCH ARTICLE The Journal of Clinical Investigation ‘\6‘
6,\()\OCB
Urea impairs B cell glycolysis and insulin secretion O°°
L] ] Ll ] \ K
in chronic kidney disease \‘\aﬂa%\a\\a\
Laetitia Koppe,"? Elsa Nyam,"?? Kevin Vivot,"? Jocelyn E. Manning Fox,* Xiao-Qing Dai,* Bich N. Nguyen,>* Dominique Trudel,>>¢ 7 \\6 @5‘\6\
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" Insulin secretory defects in CKD arise from elevated circulating levels of urea

Koppe, J Clin Invest 2017



LPDs & Glucose homeostasis in CKD/DKD

\\,o\\\a“ na
" |n CKD non-DM, plasma levels of gluco%%m‘iqaw@u in
decrease after LPD, indicating resgqa’bﬁg(@ﬁnsulm sensitivity
and improving of glucose tgﬂ@p&h@gﬁugalleau Kidney Int 1997]

o
® Small trial in CKD 3%@ 8!\/! — 1 year LPD vs. free diet
> unchanged&é&m‘é ucose and decreased the glycated
hemoglgbmdw@om J Renal Nutr 2002]

aé,qﬁ%\ﬁﬁﬁa? in progressive CKD type-I DM = LPD lowered the
\\
glycated hemoglobin [Hansen, Kidney Int 2002]



KA-LPD & Metabolism in DKD

Study: prospective, controlled; N: 81 DM, 116 CON; CKD: stage 4-5; Age: 65 vy; Folleo\@\mp:

6 mts to 3 years; Diet: 0.5-0.6 g/kg/d + ketoacids; Outcome: weight; albumilg\;ﬂgaﬂ/ comp.
N
. VO D
. \\:a\\gé\d\\@\\
-
. c,\G o\

mg/dl

0 36 0 36 0 36 0 36
Months Months

Bellizzi, BMC Nephrology 2016



KA-LPD & Metabolism in DKD

Study: prospective, controlled; N: 81 DM, 116 CON; CKD: stage 4-5; Age: 65 vy; Folleo\@\mp:

6 mts to 3 years; Diet: 0.5-0.6 g/kg/d + ketoacids; Outcome: weight; albumin;ﬂgaﬂ/ comp.
ad\v\{a“\\
.\ \‘\6(\@\(\‘\’\{a
. oc)\@\?\@\'\’é@
Glucose H Diabetes | Contr%\kag 66\6\ Ur|c AC|d
120 AN ek©
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Bellizzi, BMC Nephrology 2016



Uric Acid & Insulin Resistance

6,\O\océ\
Hyper-uricemia may be associated to insulin re5|sta({1©@ Avula, J
\O*
Clin Diagn Res 2016] \\6\\6‘\ \(\\\0\

Hyper-uricemia may be a consequeana@P?lg\@&?m resistance
(lower excretion) but uric acid has ggs@ \ce‘usal role in diabetes
[Facchini, JAMA 1992; Johnsor\,\&l%gggﬂscﬁ\ow]

In models of metat@ﬁ@%«mﬁrome lowering the uric acid
improves the &m\m\mﬁeswta nce [Baldwin, Diabetes 2011]

Direct mﬂg@@@s in humans are limited. In diabetics treated
\gdtﬁ“a&o‘burmol it was observed an improvement of glycated

O%emoglobln [Dogan, Blood Press 2011]

¥ KA-LPD = urea reduction = insulin resistance reduction

(lower uric acid) = glucose profile improvement
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Effect of low-protein diet on kidney BM] 2013

function in diabetic nephropathy:
meta-analysis of randomised o |e|n

controlled trials

- Age: 33-67y "D
o | | - GFR: 76 mI/mln/1 31
Uru Nezu,” Hiroshi Kamiyama,® Yoshinobu Kondo,? Mio Sakuma,*
Takeshi Morimoto,* Shinichiro Ueda’ - Diet: 0.6-0. % éd vs. 1.0-1.6
" ¢ ‘d\\@\\a
13 RCT, 779 DKD | Outcome: GFR; U-prot; HbA1C; nutrition ,\;a\\ @6\
500\6 \3\\6
Experimental Control Mean Difference \\6 \&ﬂ'ﬂrenc&
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, andom, 95% Cl

Koya, 2009 =214 228 56 -203 20 5 TA% -1 Wé D(\

\elaquez, 2008 % Low-normal
normoalbuminuria =13 51 9 =285 35 =3 E-E] T . .
microalbuminuia 65 9% 10 -¥3 53 %’&9\;’ [7.47, 20.13] ¥ prOtem diet [<
macroalbuminuria 17.9 141 10 -8.3 éy\ QJT 20(17.18, 37.22) - 0.9 g/kg]

Dussol, 2005 T 22 E@)‘ 2,00 [-9.456, 5.46] — .

Meloni, 2004 58 15 &)aﬂ é(\ 40 11 nf:-z. 0.20[-0.42. 0.82] ' IMProves

Hamasen, 2002 38 31X @( S 38 108% 010[-1.50. 1.70] * AbA]_C,

Fijls, 2002 =11.60 éﬂ\aﬂﬂ 27 68 5.5% 330727 13.87) ™ c GER

Raal, 1994 ) Y1 -8 64 11 87% 11.00(561. 16.39) - IMmproves ’

Dullart, 195?5 \\'a 1$\C1 14 10 & 16 T.E% -B.00[-15.03 -0.97 T no effect on

Zeller 4§ ?% & 45 20 -26 57 15 9.9% 14.20[10.71, 17.69) - .

Brduh \a 28 10 8 25194 7 3.4% -3.00[-18.95. 12.95) proteinuria, no
c:uavarella.. 1990 15 146 7 -11 62 9 5.0% 26.00[14.45 37.55) — malnutrition

[ Total (95% Cl) 308 J16 100.0%  5.82 [2.30, 9.33] "

Heterogeneity: Taw® = 29.24; Chi*= 14311, df =12 (P = 0.00001);, P =92% -ﬁﬂl 1 00 m 20

Test for cverall effect: 2 =324 (P = 0.001)

Favours contral  Favours experimental

Mild LPD improves the progression of diabetic nephropathy (in adherent patients)



Original Investigation
Diet and Kidney Disease in High-Risk Individuals

With Type 2 Diabetes Mellitus -6.213 T2-DM pts, no CKD

Daniela Dunkler, PhD; Mahshid Dehghan. PhD: Koon K. Teo, PhD: Georg Heinze, PhD; Peggy Gao, MSc; -FU=5.5 Yy \O-
Maria Kohl, MSc; Catherine M. Clase, MB; Johannes F. E. Mann, MD; Salim Yusuf, DPhil; Rainer Oberbauer, MD; @ Q
for the ONTARGET Investigators - Renal outcg@n S

6200 pz T2-DM, NO microalbuminuria | Outcome: Albuminuria or e@:{\m@s‘@e‘ﬁ%/y

«i \\.v @‘O"
Figure 3. Forest Plot for Single-Variable Multinomial Logit Models Adjusted With Known Confo un@ﬁ \\,'3

\\u v
d\) 6 6‘66 Second Tertil hird Tertil
G O(\\l e Second Tertile = Third Tertile
Median of Tertile R,qaﬂljt)yt%me d\ S

Independent Variable 1 2 3 \’\\Lﬁsﬂ (aggatwe OBJECTIVE

mAHEI 18 25 %6 To examine the association between
Alcohol, drinks/wk 0 ?/$7/O \(\@m— healthy diet, alcohol, protein and
Animal protein, g/kg/d 0.27 0.47 0(\% .y sodium intake and incidence or

Plant protein, g/kg/d 0.04 é nz,no(\ o™ progression of CKD among individuals
Total protein, g/kg/d 036 @& .y with type 2 diabetes

High-carbohydrate foods Qé‘a‘a 21 * . =

2EE|II friedfsnacks/fast fcu::d EL{J _:l— CONCLUSIONS AND RELEVANCE

ruits and fruit ||.||e®\l 9 18 . i )

Fruits QO QG 7 14 o™ A healthy diet and moderate intake of
Vegeta YO 5 11 21 o alcohol may decrease the incidence
Leafy green vegetables 1 4 7 e or pl‘OgI‘ESSiOI‘l of CKD among

24-h Urinary sodium, g 3.46 480 6.41 o individuals with type 2 diabetes.

24-h Urinary potassium, g 1.70 2.13 272 - Sodium intake, within a wide range,

—— and normal protein intake are not
04 0& 08 o Lo L2 14 associated with CKD

Dunkler, JAMA Intern Med 2013



Nephrol Dial Transplant (2015) 30: iv76-iv85
doi: 10.1093/ndt/gfv086

Original Article

Dietary risk factors for incidence or progression

of chronic kidney disease in individuals with type 2

diabetes in the European Union

Incidence or progression of CKD

Relative odds

31.52% 31.23% 27.23%

33.63% 29.34%

26.82%

oNE228

I |

111

1 1 1 | I 1 I ]

0 0.2 04 06 08 1 1.2 14

Animal protein (gkg/day)

n

Nephrology Dialysis Transplantation

Dunker, Nephrol Dial Transpl, 2015

- 3.088 DM, no CKD; FU55y
- Incidence or pro&d@}lon CKD
and Deatg\()\@‘0

NS

16.54%

= 1.4
- 1.2
- 1.0
~ 0.8

— 0.6

14.4% 12.79%

~ 0.4

] [
Frequency

Relalive odds

14.52%  15.4%

13.5%

il

2888
[

| |

0 02

04

0.6 08 1 1.2 14
Animal protein (g/kg/day)
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Protein Intake in CKD

\
\O\OQ»
20
Low protein diet 60\ &
0B B Tk el > ,a\z\
0.6—0.8 g/kg/day \6\\6 \(\\\

Benefits EIE%’OG\G @\\6@

\Gs Iﬁ:-:e:p..amralzl ia

\18‘ intake (<30 Callkg/d)
» Protein loss and
hypercatabolism

s Inflammation

» Waorsening acidemia
» Altered glucose
homeostasis

60"""

ic
tcz-xlns

']r | F*hu:usphcurus
PTH

Glomerular
.l,] Protein

hyperfiltration

;.a(fa k{lggﬂpn l'“ Blood

ofsistance pressure

,/’" F"mte-ln

energy

Q(
K&_}-.ra sting _

@
O\QQO © ¢ " l

Beatter uremia control
delaying dialysis initiation

Worse clinical outcomes?

Ko, Kalantar-Zadeh, Curr Opin Clin Nutr, 2016



Protein-Energy Wasting in ESRD

\
‘0\’6\06
Causes of PEW aV iy
Dietary VAN CY
. 6\\ ‘6\\'
nutrient ‘ ’{6\\" @6\
intake RO\

Loss of kidney function

o
Uremic toxins ae’sarcopenia

omorbid condition
(1R, digadee D
depression)
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\
\\\V\g%),cﬁro(
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N
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Metabolic derangemen
(HPT, metabolic acidosis,

hypogonadism, GH resistanc

more proteins
and aminoacids

Ikizler, Kidney Int, 2013
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Bellizzi et al. BMC Nephrology

https://doi.org/10.1186/5s12882-018-0914-5 B M C N ep hr0|0gy
RESEARCH ARTICLE Open Access .S
xO™

. . . @
Safety and effectiveness of low-protein d({gg\%\
supplemented with ketoacids in diabetitg:e™
patients with chronic kidney dig(@gg;eé\d\\z\\‘

. o . 2 . . . \68‘6 . . .3
Vincenzo Bellizzi"", Patrizia Calella?, Julia Nava Herndndez®, V \Q)H%(@ﬂ)a GonzéaleZ’, Silvia Moran Lira®,
Serena Torraca', Rocio Urbina Arronte®, Pietro Cirilloi,ﬁ@geg’[o %iﬂ)taof’ and Rafael A. Montufar Cardenas®
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KA-LPD & Weight in DKD

Study: prospective, controlled; N: 81 DM, 116 CON; CKD: stage 4-5; Age: 65 vy; Folloo\g\mp:
6 mts to 3 years; Diet: 0.5-0.6 g/kg/d + ketoacids; Outcome: weight; albumilg\;ﬂga\ﬁ\/ comp.
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KA-LPD & Body Comp. in DKD

Study: prospective, controlled; N: 81 DM, 116 CON; CKD: stage 4-5; Age: 65 v; FoIIO\&\mp
6 mts to 3 years; Diet: 0.5-0.6 g/kg/d + ketoacids; Outcome: weight; albumin; Qa’%ﬁ/ comp.

6\

\6\

Table 6 Mutritional follow-up of CKD patients on low-protein diet and ketoacids followed ||*;§l‘é\%|‘ g\(}lat least 2 years)
Diabetes (=29} c\\@m“ (n=35)
basal firal .a\\6 0 o\ basal firal

1} v o

BMI, kg/mr 755+ 33 “-4@@5&“0(\\13‘ 56+ 38 243 + 29

Albumin, g/dl 38405 /L\en *é(&’r% 40+04 39+ 05

Cholesterol, mg/dl 173+ 34 %?/\, \Q@ + 23" 170+ 51 165 + 33

Irygliceriges, mgsal 168+ & O \e 147 + 52 176+ 95 155 + B5
ryglicerides, mg \&’L g\(\a

W/H atio q\$ ""EO(\ 020 + 007 093+ 009 052 + 009

502 e@\ W s ao 65 1 45

A\
FM, % b N o\& 2749 26+ 9 28+ 8 27+ 8
. (e¥” e . . . B .
A Ko ‘q‘aQ ‘Ge A7 9+ 98 A C 4 O A7 2 4 ) AC
AW et ©
FEM, % by 02" Q€ 7348 74+ 11 7247 72+ 7
Q@Q : :

Muscle sfength, kg JOB+T79 22+ 72 250+ 78 255+ 78
Male 243+ 73 241+ 69 2TB+ 69 283+ 7.1
Female 141+33 156+ 34 1B2+55 186+ 48

Muscle strength changes, A 03+ 3.2 05+ 36

Bellizzi, BMC Nephrology 2016



KA-LPD & PE-Wasting in DKD

Study: prospective, controlled; N: 81 DM, 116 CON; CKD: stage 4-5; Age: 65 v; FoIIO\@\mp
6 mts to 3 years; Diet: 0.5-0.6 g/kg/d + ketoacids; Outcome: weight; albumln Qa’%ﬁ/ comp.

Table 7 Comprehensive protein-energy wasting . e’\&

mean of prevalence of major nutritional pa K I%@&g@@m*: the

follow-up in CKD patients on low-pre "-({ﬂ{ra J\\Tgela* ketoacids
Groppg @~ h@&aﬁ’ 6 months 38 months

BMI < 23 kg/m”, % %@r‘rﬁ.%\q@w 33 30

O@\ g\@nrrw. 133 29 37

W "¢ ©

J‘all*ur“ln @&\5 ;Ig@if‘ DM 41 38 38

(eQ e\"’ rorr-DM 23 29 37

\\\\‘ ?em}m ol <100 mg/dl, % DM 3 0 0

o norrDM 0 D D
Fat Mass < 108 weignt, % M 7 7 3

non-DM - 3 3 3

Bellizzi, BMC Nephrology 2016



Safety of KA-LPD in DKD

\\,o\\\a“ c\\"a\
» The body weight declines after th@o@%@m\\%@ KA-LPD,
but remains stable in the Ioaga?@é‘m and is not

associated with both Sﬂi'c?&p@nla and Dynapenia

\8 5\ Q

> A long- terrr@(ﬁ(“?fg as no impact on PEW

(5\0
In %ed‘fbg@\?]rlshed non-dialysis CKD 4-5 patients
aQoe\\?\/@bh‘cﬁabetes and under regular nephrology and
\
dietitian surveillance, a KA-LPD is nutritionally safe

Bellizzi, BMC Nephrology 2016
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Diabetic Kidney Disease Food Piramid

\\
PROTEIN . A\ \‘\6\
INTAKE: ) \\.a\\a(\é\(\\\a
0.8 g/kg/day . e\_@ . 6@
Oc,\ ‘\’&\\
6 '\d\
FAT INTAKE: G
1 PUFA & MUFA @ J \Z
J Saturated FA's @er ns- )\
s =
ENERGI\” 2\ (© SODIUM
(1)1 E:%}e S INTAKE:
keady 1.5-2.3g/d
\\QOehg: rjerday <1.5-2.3 g/day
AOO CARBOHYDRATE INTAKE:
1T Whale grains, fiber, fruit, vegetables
J+ Sugars [<10% of energy intake)
SN , , ) . ,
QO < Nutrient Guidance for Quantity Guidance for Quality

Emphasize vegan

<15% of total calories, or .
protein sources, and

Protein RTDA sild g/‘klg ] non-fat or low-fat dairy
BW /day for patients L -
with DKD. products are

recommended.

Ko, Nutrients 2017; Tuttle, Am J Kidney Dis, 2014 ; KDOQI, Am J Kidney Dis, 2007



Benefits and Risks of LPDs in DKD

W\

\O\OQ»
Targeting low-protein diet for ‘\6\06
eGFR < 45 ml/min/1.73 m? O

Insulin
resistance

0.811.0 1.0-1.2 1.2-1.5 >1.5

Protein Intake, g/kg/day






