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* Metab onal changes during AKI

* How to evalu utritional status in patient with AKI

MV hat is@dequate nutritional support during different

ases ofJAKI
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Metabolic Changes During AKI

AKI is associated
with systemic stress-
induced hormonal
and metabolic
changes

® |ncrease resistance
to anabolic signals
and insulin

= High glucose
concentration

= |ncreased levels of
inflammatory
mediators

Critical iliness

(sepsis, trauma, burns, etc.)

Gluconeogenesis from
amine acids, lactate and
glycerol

4 Glycogenolysis and
glycolysis

4 Insulin dependent glucose
uptake

4 Glycerol synthesis from
tryglicerides hydrolysis

4 Acute phase proteins
4 Amino acids oxidation
¥ Albumin synthesis

4 Urea production

¥ Fatty acid re-esterification
¥ VLOL synthesis

4 Gluconeagenesis

4 Glutamine utilization

Nutritional and Dietary
Management of Kidney Disease: A
patient-Centered Approach

4 InsUMdependent glucose
uptake

4 Glycalysis

4 Glycerol synthesis from
trygliceridas hydrolysis

4 Lactate synthesis

4 Gigcerol and faty acid
release

Fatty acid re-esterification

i and Cremaschi, Current Opinion in Critical Care 2009

os During AK|

HEALTH SYSTEM

UC SanDiegol

T Production of inflammatory

Severity of the disease state

cytokines
Anarexia, Criclative and carbomy
acidosis, anemia stress

Uremic toxing

y—

L Mutriant intake,
o~ | prescribad digtary
resirictions

Nutritional and Dietary
Management of Kidney Disease: A
patient-Centered Approach

Fouque et al, KI 2008

Preiser et al., Critical Care 2015

Cuesta JM et al., Crit Care Med 2012
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Malnutrition in Kidney Disease

Increased inflammation

Increased energy expenditure (EE) PEW

Stress hyperglycemia Term proposed to
negative metabg 2
Negative nitrogen balance of the acute lo
on nutritional st8

Uramic toxins

Malnutrition
(undernutrition),
low nutrient intake

Atherosclerctic cardiovascular
disease, vascular calcification

Fouque et al, KI 2008

L Albumnin, transihyretin & mdg{ T TTESRRE

TCRP /
| Weight, L BMI,
J body fat, sarcopenia

Protein En
Definiti

Criteria

ting Syndrome

UC SanDiegol

HEALTH SYSTEM

e chemistry

Serum albumin <3.8 g per 100 ml (Bromcresol Green)®

Serum prealbumin (transthyretin) <30 mg per 100 ml (for maintenance
dialysis patients only; levels may vary according to GFR level for
patients with CKD stages 2-5)*

Serum cholesterol <100 mg per 100 mI*

Biochemical
v’ At least one

Body mass
BMI <23°

age i i i i + 50, 0/
amposition Unintentional weight loss over time: 5% over 3 months or 10% over 6

months
endent of Total body fat percentage <10%

Muscle mass

Muscle wasting: reduced muscle mass 5% over 3 months or 10% over 6
months

Reduced mid-arm muscle circumference area“ (reduction >10% in
intake relation to 50th percentile of reference population)

. . . Creatinine appearance®
d by diary or interview

Dietary intake
Unintentional low DPI <0.80gkg~"day™" for at least 2 months® for
dialysis patients or <0.6gkg~' day ™' for patients with CKD stages 2-5
Unintentional low DEI <25 kcalkg ™" day ™" for at least 2 months®

Fouque et al, KI 2008




Factors associated with PEW
in AKI Critically ill Patients T

comorbidity-
’ induced
malnutrition

inflammation | muscle atrophy

catabolism immobility

anoi

dysfunction

insulin resistanc
ancholic
resistaiic

Critical illness

*ESPEN 2009
e Care MedicineJuly 2019, Volume 45, Issue 7, pp 1006-1008

Osterman et. Al., Int

UC SanDiegol

HEALTH SYSTEM

B At risk for

malnutrition

Malnutrition/Undernutrition ]
1 1 1
Disease-related main n Disease-related malnutrition Malnutrition/Undernutrition
DRM) with inflammation (DRM) without inflammation without disease
Acute or Chronic DRM with Sodoecanomic or
A Hunger-related
inflammation ”"‘ﬂ"‘.‘:'mt':n""’ malnutrition
Cancer cachexia and other
disease-specific cachexia

Every critically ill patient staying for more than 48 h in the
CU should be considered at risk for malnutrition. Expert

Medical nutrition therapy shall be considered for all patients
staying in the ICU, mainly for more than 48 h Good practice

Singer P et al, Clin Nutr 2019;38:48-79
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Factors associated with PEW
in AKI Critically ill Patients T

comorbidity-

v’ Up to 42% of patients with AKI ’ induced
present with signs of severe malnutrition
malnutrition on admission*

inflammation | muscle atrophy

catabolism immobility

nutrient losses anci
during RRT

caloric gain from
citrate

dysfunction

fluid retention insulin resistanc
gut oedema / retentinn\ 23N °'°
g resistaiic

Acute e Critical illness
. inf nmatory
kldney r - diators

injury

*ESPEN 2009
‘e Care Medicine July 2019, Volume 45, Issue 7, pp 1006—-1008

Osterman et. Al., Inte,

Can we av@ in AKI? -

HEALTH SYSTEM

v" Worsening of n ional status is the result of many mechanisms:

v" Not a direct effect'®f nutrient intake

7 Nutritior zan only improve protein and energy balance
and poc sibly protein synthesis but cannot suppress
Ci.._a lliness-induced catabolism.

Bear DE et al, Critical Care 2017
McClave et al, Journal of Parenteral and Enteral Nutrition 2016




Approach to Diet in AKD

nDiego
SYSTEM
Energy (calories) Renal Mineral
(potassium & phosphate)
Diet in Acute Kidney Diseac 2
Protein Micrgnutrients:
Fluid & salt vitaniilhs & minerals
(sodium)
N | ?
How muc to give: eSmDie
HEALTH SYSTEM
v'Energy expenditu tends to be higher during critical illness

v'but both and overfeeding are associated with delayed

recovery and | sed mortality

(2019) ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr 38(1):48-79
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How to measure Energy Expenditure?
nDiego

1 SYSTEM

Resting energy expenditure

Indirect calorimetry
(O, consumption - CO, production)
calculate the total amount of
energy produced

Indirect calp ) - recommendation&SanDiego

HEALTH SySTEM
.
V.

echanically ventilated patients, EE should be
ined by using indirect calorimetry. Grade B
Singer P et al, Clin Nutr 2019;38:48-79

A~

AR a. We suggest that indirect calorimetry (IC) be used
O determine energy requirements, when available and
in the absence of variables that affect the accuracy of

measurement.
Taylor BE et al Crit Care Med 2016;44:390-438




Energy Needs

Gold standard = indirect calorimetry

Clinical situation requiring careful interpretation of EE
measured by indirect calorimetry:

- Agitation or unstable sedation

- Air leaks (10% min volume)

- Unstable body temperature (>1°C /1 h)
- Unstable pH (0.1 +/- /1 h)

- FiO?>60%

- Organ support therapies — RRT, ECMO

Oshima T et al JPEN 2016, Jun 22. pii: S0261-5614(16)30142-X

How muc > 1o g'Ve? UC SanDiegd

HEALTH SySTEM

v'Indir ry often not available

Based on expert®@nsensus, in the absence of IC, we suggest
i predictive equation or a simplistic weight-base equation
determine Energy Requirements

> 25-30kcal /kg/day

fations failed in 80% of patients

-> equations overestimate calorific requirements
* risks with over feeding well nourished
¢ risks with under feeding poorly nourished

Taylor BE et al Crit Care Med 2016;44:390-438

Bear DE et al, Critical Care 2017

McClave et al, Journal of Parenteral and Enteral Nutrition 2016
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Acute Phase
Early Period

Recommendation:

but not more than 100%

Nutritional and Dietary
Management of Kidney Disease: A
patient-Centered Approach

Days 1-2

,l, l Catabolism

0 Hypocaloric nutrition in the early phase of il iess -> prog. ssing slowly to full
0 Targeted nutrition after day 3 with the aimt achieve mo) than 70% of EE ->

3-7 .
Afabe M
Acute Phase ‘ Late  aase

Late Period

Singer P et al, Clin Nutr 2019;38:48-79

v'In patients on @
should be accounted for.

to g Ve ? UC SanDiegol

HEALTH SYSTEM

v'There is no evident@ibat caloric targets should be different in
AKI patie W Wwithout RRT.

citrate contributes to caloric delivery and

Nutritional and Dietary

patient-Centered Approach

Management of Kidney Disease: A (2019) ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr 38(1):48-79
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Caloric Recommendation

wal
LEVELoF General ICU patients .

Patients with AKI evidence * .

Gradual increase in first week Gradual increase in

week to
0 20-30 kcal/kg/day 5 0  20-25 kcal/kg/day
0 25-30 kcal/kg/day 5 O upto70%

days

1a: | Systematic reviews (with homogeneity) of randomized controlled trials
2a: | Systematic reviews (with homogeneity) of cohort studies
2b: | Individual cohort study or low quality randomized controlled trials (e.g.
2c: ["O " Research; logical studies
5: | Expert opinion without explicit critical appraisal, or based on physiology; rst principles"”

Nutritional and Dietary
Management of Kidney Disease: A

patient-Centered Approach Osterman et. Al., Int

e Care MedicineJuly 2019, Volume 45, Issue 7, pp 1006-1008

Calorie Intake t Outcomes in Severe |
AKI: findings ENAL study trial UGS iy

Analyzed Dailv Calarie Int-.  q 1456 patients from the RENAL trial.

v/ Stable calo
randomization

DCI was low at ~11 Kcal/Kg/day

ing for the CRRT caloric load from citrate and glucose)

intake was only achieved at 4 to 5 days after

v No difference in Mortality based on levels.

v In the multivariable analysis, high DCI levels

was not independently associated with a
ow mean - 46% significant decrease in the OR for 90-day
mortality.

rtality

ve mean —43%

Nutritional and Dietary

Management of Kidney Disease: A Bellomo at al., Critical Care 2014, 18:R45

patient-Centered Approach

2/29/2020
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How much protein to give ? D

H SYSTEM

* More protein: beneficial or harmful?

Critical Care

| RESEARCH ' Access |
, : , == 1171 patients
Resting energy expenditure, calorie and

protein consumption in critically ill patients:

a retrospective cohort study

Mortality at
D60

3.0 3.07

254 254

2.0+

gfor 60-day Mortality

Unadijusted odds ratio for 60-day Mortality

50 75 100 125
otein of Target (1.3 g/kg/day)

20 40 60 80 10013
Delivered Calories/RE

Zusman O et al Crit Care 2016;20:367

Effects of the n
and protein catd

rition reglimen on urea appearance

UC SanDiegol

HEALTH SySTEM

ing of amount of nutrition received and

* Few studies corr
i (PCR) measured in AKI patients

the prot

ith the same generation of urea as those
iving moderate intakes of protein.

Mitchell H. Rosner, Nutritional Support for Patients with Acute Kidney Injury
NUTRITION ISSUES IN GASTROENTEROLOGY, SERIES #96, 2011

11



Recommendations: Protein Target aDiegd

SYSTEM
>
Y
-
2014 | SFAR/SRL ASPEN/SCCM 2019
H 2000 1,3 g/kg/d

1,2-2 g/kg/d BMI |
1,2-1,5 g/kg/d > 40

Bl

ASPEN/SCMM 2009
{ BMI < 30

2009 M
2001
1998 Md ESICM

Singer P Clin Nutr 2019;38:48-79

Guidelines for the Pra¥ision and As
in the Adult Critically
and American Sogiety

ment of Nutrition Support Therapy
of Critical Care Medicine (SCCM) .
#nd Enteral Nutrition (A.S.P.E.N.) UCSan Diegy

HEALTH SYSTEM

g/kg actual body weight per day)

(25-30 kcal/kg/d)

a specialty formulation designed for renal
ilure (with appropriate electrolyte profile) if

nificant electrolyte abnormalities

McClave et al, Journal of Parenteral and Enteral Nutrition, February 2016

2/29/2020
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Guidelines for the Provision and Assessment of Nutrition Support Therapy
in the Adult Critically Ill Patient: Society of Critical Care Medicine (SCCM)
and American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.)

v'Recommend patients receiving frequent hemodialysis or
CRRT receive increased protein
* Quality of Evidence: Very Low

* Rationale:
0 A significant amino acid loss (10-15 g/d) in CR

0 Based on protein catabolic rate values estimated le dy
mass catabolism ~ 1.4-1.8 g/kg/d in patieni
CRRT

0 Additional 0.2 g/kg/d — max 2.5 g/kg/d

0 No advantages have been demonstrated W
protein intakes (>2.5 g/kg/d)

0 Excessively high nitrogen intakes fifay simply@crease the
rate of urea production

McClave et al, rnal of Parenteral and Enteral Nutrition, February 2016

Guidelines for the Pra¥ision and As
in the Adult Critically
and American Sogiety

ment of Nutrition Support Therapy
of Critical Care Medicine (SCCM) .
#nd Enteral Nutrition (A.S.P.E.N.) UCSan Diego

HEALTH SySTEM

* Protein shoul be restricted in patients with
renal inSWfificiency as a means to avoid or delay

initiating dialySis therapy

McClave et al, Journal of Parenteral and Enteral Nutrition, February 2016

2/29/2020
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0o
(0]

o

0o

o

AKI during critical iliness and not on RRT:

Critically ill patients on intermittent RRT:

Critically ill patients on CRRT:

Protein Recommendation

Level of

Patients with AKI evidence  General ICU patients
*

loual nf

cviuciite

5 O progressive i

radual increase to 1.3 g/kg/da
8 grxe/aay to 1.3 g/kg/d

up to 1.7 g/kg/day

1.0- 1.5 g/kg/day 5
1.5 g/kg/day

up to 1.7 g/kg/day 5

2b:

o

. <80% follow-up)

Individual cohort study or low quality randomized controlled trials

2c:

"Outcomes" Research; ecological studies

5:

0]

Expert opinion without explicit critical appraisal, or based on

Nutritional and Dietary
Managemen
patient-Cent

t of Kidney Disease: A

ered Approach Osterman et. Al, Int e Care MedicineJuly 2019, Volume 45, Issue 7, pp 1006-1008

Analyzed Dailv Pratein Int.  in 1457 patients from the RENAL trial.

>

Only 159 (10.9%) pa

v

200 p eceived a combination of enteral and parenteral nutrition

Nutritional

Management of Kidney Disease: A Bellomo at al., Blood Purif 2014;37:325-334

patient-Centered Approach

Patient Outcomes in

Daily Protein |
he RENAL Trial S

Severe AKL: Fi

Mean DPIl w3 —0.5g/kg/day
ts received a mean DPI of >1 g/kg

26.8% of study days

days

v’ Patients with a DPI above the median had
similar mortality to patients with a below the
median

SN | the multivariable analysis, high DPI was not
Above mean — 43% independently associated with a significant
decrease in the OR for 90-day mortality

and Dietary

2/29/2020

14



Vitamins and trace elements
Recommendation

Level of

Patients with AKI evidence General ICU patients
*

loual nf

cviuciite

0 Supplement micronutrient
losses during extracorporeal
treatment

5 0 Routine supplementa
with glutamine or 1k
antioxidants not
recommended

1b: | Individual randomized controlled trials (with narrow confidence int

5: | Expert opinion without explicit critical appraisal, or based on physi , bench research o@first principles"

Nutritional and Dietary
Management of Kidney Disease: A
patient-Centered Approach

Osterman et. Al., Int e Care MedicineJuly 2019, Volume 45, Issue 7, pp 1006-1008

Micronutrient Altgle 3 Continuous Renal
Replacement The [l Adults: A Retrospective

UCSanDi
Study e |

HEALTH SYSTEM

Retrospective study EmG

Hospital’s v'The incidence of various

micronutrient deficiencies in
critically ill patients who required
CRRT was higher than previously

services and had at leas reported.

microputmieat level measured during CRR |47 1o v T o e
determine:

0 Is CRRT the main cause oflow
micronutrient status -?

0 the potential clinical and metabolic
efficacy of supplementation in the
intensive care unit setting.

6 (90f24)
60% - (41 of 68)

Nutritional and Dietary
Management of Kidney Disease: A
patient-Centered Approach

2/29/2020
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Nutritional Screening post AKI D

H SYSTEM

* In the study with 309 ARF patients admitted to the ren
* 67% of patients were dialyzed (206 of 309)
* 40% severe malnutrition by Subjective Global Asseé$

Nutritional status of ARF patients on

admission
>
50- :‘=
130/309 129/309 =
£ 1. -a;
g e
£ E
= E
20- 50/309 .

z &
S 10 =]

& g

o class A class B class C

SGA cl
cass class B class C

1 normal nutritional status SGA class

P ,moderate malnutrition or risk of malnutrition

f' severe malnutrition. . .
iacadori et al., J AM Soc Nephrology, 1999

Nutritiona ghing post AKI CSan i

HEALTH SySTEM

putrition at discharge and at their first clinic
vent.

appoin

Fiacadori et al., J AM Soc Nephrology, 1999
Fiaccadori and Cremaschi, Current Opinion in Critical Care 2009

2/29/2020
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PO intake

pre ICU hospital stay
Micronutrients levels \

Starvation

Inflammation
Acute inflammatory markers /
-IL-6

-CRP

orbid
-PCT

illness

Tools (s
e Malnutrition rsal Screening Tool (MUST)

e Nutrit creening (NRS 2002)

e Mini Nutrit Assessment (MNA)

. utritional Assessment Questionnaire (SNAQ)

ion Screening Tool (MST)
e Global Assessment (SGA)

2/29/2020
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(MUST)

Malnutrition Universal Screening Tool

nDiego

SYSTEM

BMI score h ‘/U“IJ'“““’d weight loss i:\w [ patient is acutely ill
past 3.6 months (in ko) and there has bee
BMI (ka/m”) score % score likely to be no n
>20.0 (>30 obese) 0 <5 0
18.5-20.0 1 5.10 ]
\7<18_5 2 / ‘.\ >10 2 /‘ ‘\

~ '

~

‘ Add the scores together to calculate overall risk of maln
Score 0: Low Risk Score 1: Medium Risk Score 2 or mg

NutritionalfR

eening (NRS 2002)q, .

clow 50-75% of normal requirement
n preceding week

HEALTH SySTEM
Table 1 [Initial screening
Yes No

1 Is BM

2 Has th lost weight within the last 3 months?

3 Has the paties a reduced dietary intake in the last week?

4 Is the patient severe .g. in intensive therapy)

Table 2 Final screening

Impaired nutritional status Severity of disease (= increase in requirements)

Absent Normal nutritional status Ahsent Normal nutritional requirements
Score 0 Score 0
Mild & t loss >5% in 3 mths or Food intake Mild Score 1 Hip fracture* Chronic patients, in

particular with acute complications:
cirrh COPD*. Chronic
hemodialysis, diabetes, oncology

Wt loss =>35% in 2 mths or BMI 18.5 -
20.5 + impaired general condition or
Food intake 25-60% of normal
requirement in preceding week

Moderate Score 2 Major abdominal surgery* Stroke*
Severe prewmonia, hematologic

malignancy

Wt loss >35% in | mth (>15% in 3
mths) or BMI < 18.5 + impaired
general condition or Food intake 0-25%
of normal requirement in preceding
‘ week in preceding week

Severe Score 3 Head injury* Bone marrow
transplantation® farensive care

patients (APACHE>10).

Kondrup J et al, Clinical Nutrition (2003)

2/29/2020
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NUTrition Risk in the Critically Il Scor
(NUTRIC Score) T

Variable Range Points
Age =50 0
50 to <75 1
=75 2
APACHE NI =15 0
15to <20 1
20to28 2
=28 3
SOFA =6 0
6to<10
=10
Number of comorbidities 0tol
=2
Days from hospital to ICU admission Oto=1
=1
Sum of points ESW Al A high ¢ ore is associ. 2d with higher 28-
52 UAESLI day moi lity and lon :r duration of
0-4 Low score

mechanic. "ntila¥” a

Nutritional and Dietary
Management of Kidney Disease: A

patient-Centered Approach Heyland Critical Care 2011, 15:R28

Assessment g

HEALTH SYSTEM

Admit weight: Body mass index:

nlv nicad: ‘
Most commo Weight (wt) change:
v Incorporax\ In the past 2 weeks, weight has: increased/decreased/not

a q changed
information on. Overall weight loss in the past 6 months: kg:
functional status

Y.
A Change in die; intake (relative to normal intake): circle
v" and phvsical b potd
F o _afilie q

No change Borderline/poor Unable to eat
If intake has decreased, for how long: weeks.
3. Gastrointestinal symptoms (=2 weeks): circle all that apply

MNone MNausea Vomiting Diarrhea  Anorexia
- 4. Functional capacity: circle

Mo change Decreased activities of daily living Bed ridden
®e A 5. Metabolic stress: circle
*\ nourish No stress Low/moderate stress High stress

o
"oqe""_‘")' B. Physical examination: check all that apply
h. ourished Triceps and chest subcutaneous fat loss
. . Quadriceps and deltoid muscle wasting
“*Seve 2ly malnourished ____Ankle edema
Sacral ederma
Ascites

Nutritional and Dietary
Management of Kidney Disease: A
patient-Centered Approach

2/29/2020
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Nutritional Evaluation

') CT Imaging Analysis

Measufing Body#Composition

UC SanDiegol

HEALTH SYSTEM

Bioimpedance

Overhydration

(OH)

Mass Lean

Body Tissue

FFM
weight 4 ( ) Body ! Mass
‘ weight (LTM)
cxtra

Fat Adipose

C;!iarr Mass Tissue
(FM) Mass

(ECW) L (aT™)

Normally

hydrated
weight

2/29/2020
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Nutritional Assessment in AKI
Limitations wDicgy

Problems and limitations

Available bedside tools

Albumin, prealbumin, cholesterol May be low as negative markers of inflammation
Lymphocyte count Lack of specificity

BW changes Stable or increased BW due to fluid gain cag pdy mass wasting
Muscle wasting by anthropometry Less reliable if edema is present

PCR or protein equivalent of nitrogen appearance (PNA) In patients on RRT must be calculated b ds

or directly measured after dialysis fluj
Energy expenditure (EE) Formulas for EE prediction not always relfa ill patients
Nutritional scoring systems (SGA and its modifications) Most available data in chronic renal failure pati®

Potential tools or in development
Laboratory markers
Growth-hormone and IGF-1 levels Few data available in AKI
Inflammatory markers (PCR, serum interleukine levels, etc.) Lack of specificity
Body mass and composition
Total body nitrogen Research tools (cumberso

Energy-beam-based methods Research tools (cumberso
Muscle fiber size and composition Research tools (cumbersome
Bioimpedence analysis No data in AKI

CT and/or MRI No data in AK

No single nutritional tool is sensiti 2 or specit enough in AKI.
Most parameters are influenced \ ' non-nutr .ional factors:
presence of an inflammatory stat. -~~~ " Jid overload.

remaschi, Current Opinion in Critical Care 2009

ct Renal Recovery

UC SanDiegol

HEALTH SYSTEM

'DNA damage

Increasing age

revious AKI/CKD
ained cell stress

» Progressive
fibrosis

 — Acute kidney inury = <

Risk factors Disease modifiers Outcomes
; L * Cardiovascular events
» Severity of acute kidney injury sy everte
* Stage of chronic kidney disease —_—, End-stya ge renal disease
* Number of episodes « Disability
*Dilfatlonctadits Kidney injury * Diminished quality of life
* Proteinuria Cloreti

e N ritional O Type and amount of

atus

calorie and protein
intake

Nutritional and Dietary

wenssenencoraney oo - ViOdified from Chawla, L. S. et al. ADQI 16 Nat. Rev. Nephrol. (2017)

patient-Centered Approach

2/29/2020
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Acute Kidney Injury: a springboard for

progression in chronic kidney disease nDicgd
INCOMPLETE RECOVERY
‘ Pre-existing loss of > POST-AKI
e Fibrosis and Maladaptive repai
+ Vascular drop out as a consequence of eg ry
Hypertension-Impaired autoregulation Nephron loss followed by glomerulg

Increased pressure transmission
Glomerular damage ‘
Glomerulosclerosis

Tubule atrophy/fibrosis
Progression

Hyperfiltration in re
Increase epithe

Additional disproportionate

loss of nephrons by AKI
* Higher oxidatI
Failed differentiation
= Tubule Atrophy
at Fibrosis TUBU INTERSTIT IBROSIS
Venkatac m et al, J Am Soc Nephrol 26: 1765-1776, 2015
E ) f al StUd|eS UC SanDiegd
HEALTH SYSTEM
DIETARY PROTEIN RESTRICTION
Pre-existing los
renal mass/CKD '
REDUCE INTRA- CHANGE CYTOKINE
GLOMERULAR PRESSURE EXPRESSION
fibule atrophy/fibr8 Reduce glomerular scarring

Progression And matrix deposition

N

SLOW RATE OF RENAL FUNCTION DECLINE

Venkatachalam et al, Am J Physiol Renal Physiol 298, 2010
Venkatachalam et al, J Am Soc Nephrol 26: 1765-1776, 2015

2/29/2020
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Metabolic acidosis may be also implicated in the

Acid

Alkaline

Metabolic A
Chronic Kjd

se UC SanDiegol

HEALTH SYSTEM

.n the absence of overt acidosis, may have
deleterious effects

Increased ammonia abolic acidosis/High dietary acid intake

generaf: £ .Ar
i ) ammrniagenesis fendothelin-1 % Aidosterone

plement pathway ?

Tubulo-interstitial injury Glomerulosclerosis

Decline in renal function

Chen and Abramowitz BMC Nephrology 2014, 15:55

2/29/2020
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Dietary acid load and chronic kidney disease
among adults in the United States

and Nutrition Examination Survey (NHANES) 4.

Albumin Cr Ration - ACR

P-Trend =0.02

a

E) 8

EM

I After multivariable adjustment for democ aphics, KD .i1sk
F factors, caloric intake, and BMI, greater Vet Acid

Fld Excretion was associated with reduced SFR.

=M The highest quintile of NAE.was as<~<iaw. "** (.4 fold

W greater odds of low eGFR compe =d with the lowest
tion (mEqg/day)

Higher Net Acid Excretion associated with hi, er Alb Cr R io and lower eGFR
-

Net Acid Excretion (mEq/day)

erjee et al. BMC Nephrology 2014, 15:137

Low Protei the Recovery
Phase of Af U San Dieg
e Soon!

Q

24
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Summary i
* Malnutrition is a frequent complication during

post AKI.
* Several factors contribute to the develop

malnutrition, mainly the degree of inflan

status and severity of comorbidities.
* Tools for the assessment of nutritio

to be validated.
* The amount, type and timing of nutGi pport

is not defined during or post t .
* The effect of nutrition in the renal

function still needs to be est

UC SanDiegol

HEALTH SySTEM

K you

&
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