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Kidneys	&	Kale:	
Preventative	Kidney	Care	with	Plants	
AnnaMarie Rodriguez, RDN, LD, FAND
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Goals of Nutrition Intervention
and CKD:

Decrease risks and progression of the 
disease to End Stage Kidney Disease (ESKD)



Projected Growth in 2019 of Incidence & 
Prevalence of ESKD in the US through 2030

!ESKD Incidence Rate 2015-2030: 
"Projected to rise between 11-18%

!ESKD Prevalence Rate 2015-2030:
"Projected to rise from 0.69 million to 
0.97 - 1.26 million patients 

“Future interventions should be directed to 
preventing the progression of CKD to kidney 

failure”

"#$!%&'($)*+!&,,$+-.

Height of the pandemic: 25% drop in 
documented ESKD incidence, a level not 
observed since 20112
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CKD/ESKD Facts (U.S.)
!1 in 7 (or 35.5 million people) 
have CKD

!9 in 10 adults with CKD are 
unaware they have CKD

!1 in 3 adults with severe CKD are 
unaware they have CKD1

!" #$#%&'() "#"$
"% &'(()!"#"$

! 808,000 persons living with 
ESKD

! Compared with White people
! Black people are nearly 4 

times more likely to develop 
ESKD.

! Hispanic people and Native 
American people are more 
than twice as likely to develop 
ESKD.

! Asian people are 1.4 times 
more likely to develop ESKD.



THE RISK FOR KIDNEY DISEASE CONTINUES TO
INCREASE

THE CAMPAIGN BY THE NKF IN COLLABORATION WITH THE 
US DEPT OF HEALTH AND HUMAN SERVICES AND THE 
AMERICAN SOCIETY OF NEPHROLOGY

Share the Risk Quiz with your friends and family—it only 
takes a minute: MinuteForYourKidneys.org
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Adults with CKD on MHD and PD, and those 
who have diabetes: dietary protein of 1.0 -1.2 
g/kg body weight/day. 

Adults with CKD 3-5 (non-dialyzed) a LPD of 
0.55-0.6 g/kg body weight/day or a VLPD 
providing 0.28-0.43 g/kg  with additional keto 
acid/amino acid analogs to meet 0.55-0.6 
g/kg/day is recommended.

Adults with CKD 3-5 patients, not on dialysis 
who have diabetes: dietary protein of 0.6 –0.8 
g/kg ideal body weight per day.
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Protein type…
What is the 
consensus?
Plant or Animal?

Adults with CKD 1-5D and post-transplant: insufficient 
evidence to make conclusions about the effects of protein 
type (plant vs. animal) on nutritional status, calcium or 
phosphorus levels, or the blood lipid profile
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Those on a VLPD need to be 
supplemented to remain in nitrogen 
balance1

Recommendations: a very-low protein diet 
providing 0.28 to 0.43 g dietary protein/kg 
ideal body weight/day with additional keto 
acid analogs to meet protein requirements 

(0.55 to 0.60 g /kg body weight/day)1

! Historically Keto-analogues have been 
unavailable in the US without an Rx2
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Ketoanalogues (KAs)
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Plants, Patients, & CKD: individualized approach
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Supportive plant-based nutrition data in CKD 
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Acidosis and Progression of CKD

Acidosis increases endothelin (ET)-
mediated tubulo-interstitial injury1

and evidence suggests dietary acid 
load (DAL) impacts kidney health2

Multiple studies review the use of 
oral alkali to combat acidosis – what
about diet modification?

Goraya data:
! CKD stage 2 due to hypertensive 

nephropathy, 30 days of increased fruit and 
vegetable consumption produced similar 
reductions in urinary NAG (a reduction in 
dietary acid) and albuminuria as did oral 
sodium bicarbonate1

! CKD stage 3 due to hypertensive 
nephropathy, randomized to either NaHCO3  
or F/V for 3 years in which both produced 
similar outcomes in preserving glomerular 
filtration rate3

! CKD stage 4 and serum bicarbonate 
<22 mEq/L who were randomized to 1 year 
of sodium bicarbonate at 1.0 mEq/kg per 
day or increased fruits and vegetables to 
reduce dietary acid by half: GFR did not 
differ at baseline and at 1 year4
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Alkalinity/Acidity

! Metabolic acidosis: a consequence of 
and a contributor to progression of 
kidney disease
! Beyond the progression of CKD, it has 

effects on skeletal metabolism, 
insulin resistance, and PEW

! The kidneys regulate H+ excretion by 
reabsorbing filtered HCO3! and 
generating new HCO3! in response to 
various stimuli 1

! Nonvolatile acid production in the 
body comes from diet, especially the 
Western diet which favors animal-
based acid-inducing foods. 

! Acid-forming due to organic sulfur 
found in amino acids methionine, 
cysteine, and homocysteine and 
oxidized to sulfate2

! Plant-based foods have natural alkali 
(citrate & malate) and is converted to 
bicarbonate

! NHANES III (~1,500 adults) showed a 
significant increased risk for kidney 
failure for those in the highest tertile
of DAL consumption (Relative Hazard 
3.04; 95% CI)3
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Alkalinity/Acidity & PRAL
Food high in dietary acid load include cheese, meat, 
eggs 
! Diets high in animal protein produce high levels of net 

endogenous acid production (NEAP)
Fruits and vegetables are rich in alkali precursors
! Vegan and vegetarian diets result in low, or even 

negative, NEAP

Higher NEAP has been associated with lower serum 
bicarbonate in persons with kidney disease2

!Prevalence increases with age: middle-aged and 
older individuals, populations in whom the capacity 
to excrete an acid load is relatively impaired
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Potential Renal Acid Load (PRAL) 
indicates the correlation between diet 
and acid-base balance; foods “0” or less 
increases alkalinity1

PRO TIP: Balance nutritional intake with ample 
fruits and vegetables with minimal animal 
protein intake



LPD/PRAL (low-PRAL or ash-alkaline) 
Storz & Ronco11
! Analyzed nutrient intakes in 29,683 individuals 

(7234/LPD, 22,449/HPD) 
! Compared both groups with the daily nutritional goals 

(DLG) in the 2020-2025 Dietary Guidelines for 
Americans (DGA)

# LPD consumers met the DGA recommendations 
for saturated fat and potassium, consumed 
significantly more fiber than individuals on an 
HPD and yielded a more favorable potassium-to-
sodium intake ratio.

# Mean PRAL of individuals on an LPD was !12.67 
(0.23) mEq/day, indicating an alkalizing potential. 
The mean PRAL of individuals on an HPD was 
23.35 (0.20) mEq/day, indicating acidifying 
properties.
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Potential Renal Acid Load (PRAL)
! Chronic low-grade acid accumulation: 

cardiometabolic diseases,1 renal disorders,2,3
and various cancer types4-6

! Alkaline diets may exert beneficial effects toward 
human health,7-8 some studies also reported that 
excess diet alkalinity may be detrimental9,10

Until recently, nutritional adequacy of alkalizing diets has 
rarely been assessed in large populations and it is 
virtually unknown if alkaline diets align with current 
dietary guidelines

Both LPD & HPD groups failed to meet goals for 
calcium & Vitamin D1



F+V = antioxidants and phytochemicals
!Vicious cycle: inflammation " PEW " catabolic 

process of both CKD and renal replacement 
therapy (RRT)

!Patients with CKD tend to be older, (>65 years 
old) and are exposed to “Inflamm-aging”

“Inflamm-ageing”: a consequence of a global reduction in 
the ability to cope with antigenic, chemical, physical, and 

nutritional stressors and of a gradual increase in 
proinflammatory markers1

Patients on dialysis are often encouraged to consume 
increased protein, often in the form of animal protein. 
Animal protein, when exposed to high-temperature cooking, 
is subject to oxidation ! generating reactive oxygen species 
and chemical toxins2
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Antioxidants + Phytochemicals = 
Powerhouse against Inflammation

! F&V have the strongest effects in prevention of CVD, noting 
a nonlinear threshold effect of 800 g per day (~5/day)1

! Hundreds of epidemiological analyses have provided 
consistent longitudinal evidence that F/V exert a protective 
effect against CVD1

" F/V lends to anti-inflammatory and anti-oxidant effects: 
decreased risk of CKD progression and CVD2,3

" It is important to note: most patients with CKD do not 
progress to ESKD; only 3% will experience ESKD4
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PRO TIP: Minimum of 5/day F+V is both kidney and 
cardio protective



Plants & the gut
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Gut Data
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Bottom Line: Phosphorus Bioavailability
Organic (natural)

Natural sources in animals and plants

! Dairy products, fresh meat, fish seafood, 
poultry1

! Readily absorbed: ~40 – 60%2,3 and 
can reach up to 80%4

! Nuts, seeds, grains, vegetables, legumes, 
etc1

! Low absorption: less than 50% (2,3) 
and as low as 10% & 30%1

! Plant-based protein is without both 
phos- and potassium-based 
preservatives used in meat 
processing5,6

Inorganic (unnatural)

Additive or preservative

! Fast foods, Canned/bottled beverages, 
Ready-to-eat foods, Enhanced meats, etc1

! The salts are not protein bound and readily 
dissociate in the gut. Absorbed 90 – 100%2,3
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PRO TIP: Eat fresh, avoid processed and ready-to-
eat or convenience foods with additives; check the 
labels! Holds true for sodium as well!

Bottom Line: Phosphorus Bioavailability

Natural sources in animals and plants Additive or preservative
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Inorganic: Growing use of Additives
! In 1990, estimated intake of 

phosphorus from additives was 470 
mg/day

! Increased reliance on convenience 
and processed foods could result in 
an increase of phosphorus by over 
1 gram per day

! Electronic databases have been 
shown to underestimate the 
amount of phosphorus in foods by 
~250 – 350mg1

!" X45=.445+,-+.'"+$("5/>2<#5/#,5>47<5<#/00A
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PRO TIP: Tried & True patient education is to locate the hidden 
phosphorus (PHOS) on food labels and ingredients lists2
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Potassium: individualize
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Uncovering Concerns of Hyperkalemia
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Dysgeusia 
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Meal Replacements (“ONS”) 
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Insidious Barriers to plant-
based nutrition: Beyond the 
scope 



Put the plants together = Balanced Nutrition

;<=$!>;?$](9+&-*0'!0'!%02-*0'!3*I$3!_!3$27*'13

<1 ?*2-%("#(481(!"#$%@=@<

E/'&FG1-&.1H&.D:*C).)1*&.1&!I,

! 8-&2-!12&(9&55=.!Z!@6!)$&5!%$2!>$$<

! E2&(9&55=!*'+2$&3$!-0!&!@6!)$&5!%$2!(&=

! U0'*-02!:*0+#$)*+&5!09-+0)$3!&'(!&(`93-.!2$M9$3-!
%&-*$'-3!-0!2$+02(!*'-&<$T3$27*'1!3*I$3!*,!(*3+2$%&'+*$3!
&2$!'0-$(

! C'+2$)$'-&5!+#&'1$3!&2$!$&3*$2!-0!)&'&1$

! ;(&%-!,&)*5*&2!2$+*%$3!*'3-$&(!0,!2$*'7$'-*'1[

?@93(';2%%(*3A69;93&2%(*3A692'9'(*3(BCD(269(+*=+%:(
E939F*A*2%G



G<+0.)H+$0%3.$+,.I.)+0>
J)+$<",-.J&&%#5.K&&=.L'"=)#.

A-"(B849#(B849# &'()'*'+%,-..'*+/%,01/%2$

C3(D"E49(B84#"(33345()46()
A-"(D"E49(B84#"(2$.%7(-*8+%$+5'.%9%&-.+*:6%,-;'*+



J&&%#5.0<).B%+,0:C+#)= 1),'

?))#*'&*3'6#/)>*

@3)*&;)*ABCDACDA*E"/)*5$%*6)1/*
#/1,3F

!4%268(')<-=



/*$-TH9-2*-*0'

/*3%&2*-*$3

>?@6>:57)23!
/2-.(-.-

!"#$%"&%'%(#)%*+,$-"./$+-%$+%0"&1'-"$"#&%",%
2',)%*3-+,"*%0"&#'&#&!

"#$%&'()%#&*+%#+,'-%.&-/0%-,+,'*10&'%'-*2+3#4'0/+'$-5)0/'%67+
8-9#:&01;'4*7+<*64;#*#4'0/+=04%#&*7+>$?'&#$9-$%0/+'$=/)-$4-*7+
")/%)&0/+1&-=-&-$4-*

X?)%")"*'/,-?$()"*'/C/"'),%9,')"*'B/N,/9,%#()".,6/"''*9()"9,Y/(-(;)/
C/)(".*%/)*/)5,/%,$";",')

0/#1%+#2(

! 2*$(./=**-/4('D#/C/=(%&,%#/&(%D,)#/

! 7*&&?'"):/1(%-,'#

! 7*&&?'"):R4(#,-/$,'),%#/

! K-9*$(),/=*%/;*."$",#/)*/-"#&(').,/5,(.)5/"',L?")",#

! 8'-"9"-?(..:B/0$%,,'/=*%/=**-/"'#,$?%"):6/(9*"-/(/#)('-(%-/
Z5,(.)5:/;.(),[6/"'-"9"-?(."\,/"'),%9,')"*'#/)*/"'$.?-,/5,(.)5:/
)%(-")"*'(./$?"#"',#]/

<1 F4#%41("%!>+8 ?<:( $'-:%@==G



:%;%*&$+&")<6*$+*+-")=+%*%*+#)2$&#*+#%)>$-6/)7&')(%3%0-/%()
?60*6$%)20&*%')&"()?60*6$%)@+*#7%")%(6#&*+-")*--0'9 '* +,,-./00111*234-5*6750849:0;<=,<79>-=:,9.

<3%'=*>'-)"1%4.?*#$(,%#%&'()*-"%1%'.1

G$,3'+)%>*G$3&*:*
1(1'/19'/'&2H*.--)33H*I13)*$5*
#%)#1%1&'$,*:*3&$%1<)J



Readiness to 
change Acceptability of plant-based diets is shown 

in a variety of studies ranging from 
diabetes to cardiac disease and 

premenopause1-3

The first step in change is to desire the 
change, commit  to change and establishing 

goals – even small goals

Five major steps to intervening (the “5 A’s”) 
are a useful strategy in identifying 

willingness and appropriate change 
behaviors to incorporate based on the 

patient’s willingness or readiness to change

Plant-based diets are 
not only adequate, 
but safe for patients 
with CKD
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The “5 A’s”: patient-centered care 
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Tools for intervention
The Motivational Interviewing (MI) approach with OARS

Open-ended questioning, 
Affirming efforts and 

strengths, Reflecting back 
what you hear, and 

Summarizing what comes 
from the patient as you go1

SMART goals: 

Specific, Measurable, 

Attainable, Realistic, 

Timely2Consistent follow up and support 
increases the likelihood of 

success3 and MNT is invaluable 
in aiding patients in slowing the 
progression or avoiding dialysis 

with an overall goal to the 
provision of QoL
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Thank you: Questions!
AnnaMarie	Rodriguez,	RDN,	LD,	FAND
Follow	Me:
https://www.linkedin.com/in/annamarie-rodriguez
https://www.twitter.com/@RDAnnamarie	
https://www.instagram.com/annamarierd/

https://www.linkedin.com/in/annamarie-rodriguez
https://www.twitter.com/@RDAnnamarie
https://www.instagram.com/annamarierd/
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