QT frT MF CF ar
9QTfFT ™MF CF aﬁ




The19“‘

International Congress of

Nephrology, Dialysis

and Transplantation
(ICNDT)

12-15 December 2023
Homa Hotel, Tehran

Supplements and the kidney
Is it body building or kidney damaging?

Dr. Mohammadiamaddondar
Nephrologist
Hormozgan university of medical science



Home message

V Creatine use seems not affect kidney function(in recommendet
dose)

V High protein diet specially animal type is harmful
V Anabolic androgenisteroids iddanned

V High dose vitamins not recommended
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Bodybuilding
The use of progressive resistance exercis
to develop muscle building by hypertrop

-~ 37 "’. ¥
¥ S £ / A\ B
= ol &
» ‘m 04"". -

Appearances of muscular definition and symmetry
(rather than athletic abllity).
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V Over95% of bodybuilders use dietary supplements, with the twi
most common beingreatine monohydratend protein

V Nonnutritional, performanceenhancing drugs, such as
veterinarygradevitamin supplementationand/oranabolic
androgenic steroids (AAS),Growth Hormone @séialso used .

ol 5 .
& !j‘ﬁ RS, i,
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Most of the extreme nutritional, drug and training strategies Iin
bodybuilding are frormon-evidencebasedsources,

and potential adverse health impact effect are possible.
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OBJECTS

V Creatine

V Protein

V Anabolic androgenic steroids /GH
Vvitamins
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Assessment of kidney function
presence of unrecognized CKD

(-95%) of creatine and creatine phosphateSkeletal muscld

Dietary protein intake

Dietary Supplements Muscle Mass
especially creatine l

especially cooked meats

/

Serum Creatinine

/
‘ Renal Elimination |
o ~.

Tubular Glomerular
secretion Filtration

Gastrointestinal

losses

Cystatin C
Is not related to muscle mass and diet

Cystatin C based MDRD eGFR measuring

Increased when using anabolic androgen steroid (4As)
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Assessment of Dietary Protein Intake

1. Measuring urinary urea or nitrogen excretiogbjective
methods, reflect the intake over only a few days before urine collection, not for

protein source intake or other macronutrients)

2. Selfreporting food intake via24-h dietary recall

3. Food diary,A 3- or 4-day food diary contains a complete record of foods and

beverages consumed over those days

4. Food frequency guestionnaire (FFQ9,widely used to
Investigate food intake over extended periods of time

) J-I‘If\ O &
o 50
FE ey,
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V Creatine

V Protein

V Anabolic androgenic steroids /GH
Vvitamins
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Creatine phosphaté, available source of energy, especially during the early phases of intense muscule
contractions

In skeletal muscle

25% free creatine75% creatine phosphate
are in equilibrium

A

Arginine + Glycine

Ornithine | Amidino transferase |

Guanidinoacetate

[ sAM
| san )l Methyltransferase[

ATP 1l ATP
ADP ’ ADP

|Creatinine phosphate |

b Creatinine Pi

® [ Kidney | Daily spontaneous degradatiar (1¢2%)
B musclecreatined creatinine
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Nonenzymaticanhydration
(muscle cells)
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acetate

glycine
yemee /|

P; HO
I horvyl-
Creatiine>s RE/  phosphory

Creatiny=—z=S

creannine

4

H.O
QD

- phosphoryl-
creatine

ATP ADP

S-adenosyl-L-homocysteine

S-adenosyl-L-methionine

guanidino-

Yo of glycine,
22% of arginine
42% of methionine
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FROM DAILY INTAK
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20 gram loading for5 days ,then5 gram daily

MICRONIZED MICROMNIZED

CREATINE

CREATINE
POWDER POWDER

Creatine Supplements Creatine Powder

- ox,

Z-,- MCRONIZED

POWDER

| CREATINE |

Creatine Tablets Micronized Creatine

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT)

BEYOND RAN' CHENISTRY LAGS

Creatine HCl

GRANS PER SERVING
LTU——

i
BT 3 07 1139 ) 3 st

Creatine HCL

-r.’

GNC Creatine

Allmax Creatine

Creapure Creatine

Creatine Monohydrate
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REVIEW ARTICLE

Effects of Creatine Supplementation on
Renal Function: A Systematic Review
and Meta-Analysis

Journal of Renal Nutrition

The Official Journal of the Council on Renal Nutrition of the National Kidney Foundation
30Jul2019 29(6):480-489
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15were included in theualitativeanalysis
6 in the quantitative analysis

After evaluating290non-duplicated studies,

Records identified through Additional records identi fied
database searching (n = 509) through other sources (n = 0)
| Records duplicate (n = 219) |

! l

Records after duplicate remowval (n = 290)

509records in thed electronic databases (PubMed,
Web of Science, SciELO, and Cochrane).

Records sci'_ccncd Records excluded by
(n = 290) —_— title and abstract

l (n= 262)

Full-text articles assessed
for eligibility

Full-text articles
excluded

(n=28) (n= 13)
(n= 04) Non-human
l subjects
(n—= 04) Review study
Studies included in
qualitative synthesis (n= 04) Did not do
(n=15) Supplementation
(n=01) Sample already
l had renal damage

Eligible based on the following inclusion criteria

(1) randomized controlled trials

(2) published in peereviewed scientific journals
(3) case studies

(4) studies assessing creatine supplements and kidng¢y
effects

Studies included in
quantitative synthesis
(meta-analysis)
(n=~6)

[ Included ] [ Eligibility ] [ Sereening ][ Identification ]

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT)

Journal of Renal Nutritiqr2019
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Do not affect kidney function

No

Author(s)

Title

Age (y)

Supplementation Program (-Protoeol)

C

Type of
Supplement

Daily and Weekly
Quantities

Period in Days
and Weeks

Regarding Creatine
Supplementation

Journal

Robinson
etal. 37

Robinson
etal®”

Lugaresi
etal®

Gualano
etal."”

Mayhew
etal.®®

Cancela
etal.”

Dietary creatine
supplementation does
not affect some
haematological
indices, or indices of
muscle damage and
hepatic and renal
function

Dietary creatine
supplementation does
not affect some
haematological
indices, or indices of
muscle damage and
hepatic and renal
function

Does long-term creatine
supplementation
impair kidney function
in resistance-trained
individuals consuming
a high-protein diet?

Creatine
supplementation does
not impair kidney
function in type 2
diabetic patients: a
randomized, double-
blind, placebo-
controlled, clinical trial

Effects of long-term
creatine
supplementation on
liver and kidney
functions in American
college football players

Creatine
supplementation does
notaffectclinical health
markers in football
players

26=*8

275
24=3

56.4 ~ 82"
575*5.0

20.1 = 0.8"
205=14

19635

Creatine

Creatine

Creatine
monohydrate

Creatine
monohydrate

Creatine
monohydrate

Creatine
monohydrate

5g/d 4timesaday for5d,
then 3 g/d for 8 wk

5g/d 4timesaday for5d,
then 3 g/d for 8 wk

20g/dfor 5 d, divided into
4 times daily, followed
by5 g/d throughout the
trial

5 g/d once daily

Between 5 and 20 g/d
(139 =58g)for5y
and 6 mo

4.4 g of creatine 3 imes a
dayfor7d,then26g
creatine each day for
49d

8wkand5d

8wkand5d

12 wk

12 wk

~132 wk

12 wkand 1

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Br J Sports Med

Br J Sports Med

J Int Soc Sports Nutr

Eur J Appl Physiol

Int J Sport Nutr Exerc
Metab

Br J Sports Med

Kreider
etal’®

Carvalho
etal®

Carvalho
etal’

Groeneveld
etal®

Gualano
etal™

Neves
etal.®

Poortmans
etal”

Long-term creatine
supplementation does
not significantly affect
clinical markers of
health in athletes

Creatine
supplementation
associated with
resistance training
does not alter renal and
hepatic functions

Creatine
supplementation
associated with
resistance training
does not alter renal and
hepatic functions

Few adverse effects of
long-term creatine
supplementation in a
placebo-controlled trial

Effects of creatine
supplementation on
renal function: a
randomized, double-
blind, placebo-
controlled clinical trial

Effect of creatine
supplementation on
measured glomerular
filtration rate in
postmenopausal
women

Effect of short-term
creatine
supplementation on

renal responses in men

12-15 December 2023 . Homa Hotel, Tehran

192 +2  Creatine
monohydrate
with
carbohydrate
drink

23.0 = 3.2° Creatine
243 49 monohydrate

23.0 32" Creatine
252 *+74 monohydrate

58.4 +10.9° Creatine
577111 monohydrate

246+ 4.2° Creatine

242 +50

57+ 3" Creatine
59+3 monohydrate

25.1 =27 Creatine
monohydrate

15.75 g/d for 5 d and an
average of 5g/
d thereafter in 5-10g
doses following
supervised training
sessions

20 g/d divided into 4
times daily for 7 d and
0.03 g/kg body weight/
day of creatine
monohydrate for 7 wk

20 g/d divided into 4
times daily for 7 d and
5 g/d for 7 wk

5 g/d 2 times daily

0.3 g/d/kg of body weight
for the first week, and
0.15 g/d/kg of body
weight for the next
11 wk

20 g/day for 7 d divided
into 4 equal doses,
followed by single
doses of 5 g/d for the
next 11 wk

20 g/d divided into 4
times daily for 5 d

0-6 mo
7-12 mo
12-21 mo

8wk

8wk

4 wk

8wk

16 wk

32 wk

48 wk

At any time
12 wk

12 wk

5d

Do not affect kidney
function

DO not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Do not affect kidney
function

Mol Cell Biochem

Rev Bras Med Esporte

Rev Bras Med Esporte

Int J Sports Med

Eur J Appl Physiol

Appl Physiol Nutr Metab

Eur J Appl Physiol

Journal of Renal Nutrit]
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Case reports of affecting kidney function

able 2. Results of Studies of Creatine Supplementations’ Effects (n = 4) on Renal Function in Case Studies

report

12-15 December 2023 . Homa Hotel, Tehran

Supplementation Program (Protocol) Sonvkidin
Type of Daily and Weekly Period in Days Regarding Creatine
No Author(s) Title Age(y)  Supplement Quantities and Weeks Supplementation Joumal

Taner etal.*” The effects of the recommended 18  Creatine 20 g/d for 5d and maintenance 5 d and 6 wk Affects kidney Nephrol Dial
dose of creatine monohydrate monohydrate (1 g/d for the next 6 wk) function Transplant
on kidney function: case report

Thorsteinsdottir  Acute renal failure in a young 24  Creatine 5 g/d 3 times per week, totaling 24 wk Affects kidney J Ren Nutr

et al.*” weight lifter taking multiple 15 giwk function

food supplements, including
creatine monohydrate: case
study

Gualano et al.™ Effect of short-term high dose 20  Creatine 20 g/d for 5d divided into 4 equal 5 d and 4 wk Do not affect Am J Kidney Dis
creatine supplementation on monohydrate  doses, followed by single kidney
measured GFR in ayoung man doses of 5 g/d for the next function
with a single kidney: case 30ds
report

Barisic et al.Y  Effects of oral creatine 18 Creatine 20 g/d, given in 4 single dosages 12 d and 112 wk| Affects kidney Neuropediatrics
supplementation in a patient monohydrate  for 12 d, and followed by a function
with MELAS phenotype and maintenance dosage of 5 g/d
associated nephropathy: case




NDT Plus (2011) 4: 2324 Plus
doi: 10,1093/ ndtplus/sfql 77
Advance Access publication 11 October 2010

CQLS‘{? R (3})()?‘1 Nephrology Dialysis Transplantation

The effects of the recommmended dose of creatine monohydrate on
Kidney function

Healthy18y/o man, 2-day history of N,V anepigastric pain. 42 ]
No signif PMHx/FHx 4 -
3,5

74/Kg, BMI24.18kg/m2, Bpx150/90 mmHg, K3.56,Na=148mmol/L, Ph=7.36, |5 |
Hct36.8 T.protein64.87g/L (normal64¢87 g/L). UA\ proteinuria, daily284mg. | 2
The other Lab test an2@W/U were normal. 1

Creatinine

Creatine monohydrateinduction (20 g/day x5 /d) and maintenance 1 g/day for
the next6 weeks).

11.07.2010
22.07.2010

05.07.2010
09.07.2010
03.08.2010

i

i

&
i
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He was discharged without any complaints on #%h day BW=2Kg

A Focal tubular injury with dilatation of tubular lumina and
flattening of the tubular epithelial cells,

A sloughed epithelial cells, leucocytes and cellular debris in
the tubular lumina;

A No pigmented casts

A Normal glomeruli.

A IFA Neg

12-15 December 2023 . Homa Hotel, Tehran



CASE STUDY

Acute Renal Failure in a Young Weight
Lifter Taking Multiple Food Supplements,
Including Creatine Monohydrate

Journal of Renal Nutritior2019

12-15 December 2023 . Homa Hotel, Tehran



A previously healthg4-y/o man, acute abdominal pain, polydipsia, and polyusiBx152/ 100 mm Hg,leftflank tenderness.
Cr=8.8mg/dL, initially increased t4.7 mg/dL and then rapidly decreased 2db mg/dL, proteinuriaB86 mg/day, UAA 1to 3
RBCs, The other Lab test & W/U were normal.

5 days after the onset of symptoms, no proteinuria, normal Gie&normotensive in OPD f/u.

Table 1. List of Dietary Supplements That the Patient Was Taking at the Time of Admission*

Amino Acids

Plant Extracts

Other Supplements

L-alanine 620 mg
L-arginine 285 mg
L-aspartic acid 1,200 mg
L-cystine 380 mg
L-glutamic acid 1990 mg
Glycine 225 mg
L-histidine 180 mg
L-isoleucine 825 mg
L-leucine 1,220 mg
L-lysine 1,050 mg
L-methionine 240 mg
Phenylalanine 360 mg
L-proline 790 mg
L-serine 575 mg
L-tryptophan 165 mg
L-tyrosine 345 mg
L-valine 720 mg

Dandelion leaf

Uva ursi

Grean tea
Peppermint

Ginger

Licorice
Chamomile
Hawthorn

Cassia

Mate

Chicory

Citrus fruit
Guarana seed
Cotinue coggygyria
Scop bark

Red panax ginseng
Garcinia cambogia
Caffeine

Creatine monophosphate 5 g (15 g/week)

Choline bitartrate

Inositol
Phosphatidylcholine 75 mg
Phosphorus 2,120 mg
Folic acid 400 ug

Niacin 40 mg

Calcium 53 mg

Iron 2.2 mg

Chondroitin sulfate
Glucosamine HCI

Sodium 375 mg

Potassium 200 mg
Choline bitartrate

Inositol
Phosphatidylcholine 75 mg
Acetyl L-carnitine

"Values represent daily oral intake; left blank when not quantified.




i A7 =, generalized interstitial edema,
< G s VR . Infiltrate,mostprominent in the
_':. "u ) ’~~yit .
A g e ty,i -+ juxtamedullary cortex and medulla,
: %/— L lymphocytesadmixed with eosinophils
U W % ol % R s :&w](k'.n\

&)

Interstitium interstitial edema and a lymphocytic
inflammatory infiltrate withfocal interstitial hemorrhage
Arrows point to areas dlbulitis.

IFA were negative.

EMA

normal glomerular
architecture, without
evidence of immune

complex deposition.

gy,

€
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REVIEW ARTICI.E

FEffects of Creatine Supplementation on
Renal Function: A Systematic Review
and Meta- Analyvsis

Effects of creatine supplementation on urea and creatinine

The findings indicate that creatine supplementation does n
Induce renal damage in the studied amounts and duration

Canahoeld (O1)) 1 01 1 1 01 12 18% 09005164

Goenewidea(00) B 84 T3 24 67 T4 95% 260014509 ——
Groeneveldetal 20050 346 102 B0 303 81 60 53%  430(1.02,75 —_— Gualano etal (2011) 03 13 08 0F 12 &7%  (085[002 168
Groeneveldetsl 005) 314 79 45 312 83 47 52% 0201311,35) — ' S I
Groeneveldetal 005¢) 304 88 4 36 87 B 23% -220(7.20,280) —_— Kre!deretm (i W0 1150 0 KR LRI
Groeneveldetal 2005) 201 74 B 324 118 6 05% -330H432,77) Kreider etal (20030) 142 02 B 13 01 4 0% 04BR002,099 —r
Gualano etal (2011) M8 157 13 401 M3 12 05% 18048361246 Keeideret el 003 15 02 A7 135 01 4 190%  DO0R05 05 —_—
i . 4 ! 9% 090H.21,301 S i , i
puririge M AR TR + Lpeddd(0y 1200100 OBHR1AY
Kreider etal 2003¢) 156 35 17 15 20 44 163% 060127247 T Neses Jretal 2011) 076 01 13 076009 11 92%  000F080,080 S B
Lugaresi et al (2013) 02 M7 12 B4 T2 14 10% 580H821342 = Subtotal (954 ) 115 193 10004  048[024,073] ey
Neres Jretal (2011 %8B 809 13327 803 11 14% 056[691,70 —_— T ‘
S 40) w0 ot . ey C1P=168 =1 P=15, P2 2%
Heterogeneity ChP= 18.10, df=13 (P= 0.15) F= 28% Testfor overall efact 2= 388 (P= 0.0001)
Testfor overall effect Z=2.84 (P=0.004)
u rea E T C l'e a.tl NiN e 1 1 1I ]
odidiol D B Ll D] Farours Renal Damage  Favours No Renal Damage
(standardized mean differencel.10, 95% (standardized mean difference0.48 95% confidence
confidence intervaD.34-1.85 P=.004, F =28%). interval 0.24-0.73 P=.001, P =22%),
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V Creatine

V Protein

V Anabolic androgenic steroids /GH
Vvitamins
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Protein Supplementation

Plants proteinspulses, such as nuts, dried peas, and lentils,
(have HP content)

Milk protein (whey or casein)good quality protein

Eggs

Red meat Beef, pork, mutton, and game (e.g., reindeer and moose)
White meat: chicken and turkey




Meat, fish, cheese, and rice / othgrain® strong net-acidifying foods
Fruit, legumes, vegetables, and potatggstrongnet-alkalinizing foods

THE FOOD PYRAMID

AVOID Sugar, Refined
Carbohydrates (flour,
pasta, grains, potatocs)

MULTI-VITAMINS
& SUPPLEMENTS
daily

ORGANIC RED WIN
1-2a day
(optional)

SPICES & HERBS
(xylotol, stevia, garlic, tumeric.
cinnamon cacoa, cayenne,
ginger)
unlimited

PROTEIN (free-range 4 FISH (wild Alaskan
or organic chicken | LR b Salmon, sardines, Herring)|
and eggs, grass J

(olive oil, raw nuts,
coconut oil) §-7 day

BV
(sprouted breads,

try for the momings)
3-5aday

VEGETABLES (iry for raw, cooked

occassionally, lots of superfoods,
: organic when possible)
\ 4-5 a day
LN

organic when possible,

low-glycemic and
mainly berrics)
34 aday

FRUITS (fresh in season or frozen, ’ e : J

12-15 December 2023 . Homa Hotel, Tehran



ACUTE EFFECT OF HPBBTEIN ON GFR

SINGLE MEAL 6 healthy individuals Non-albuminuric T2DM

Tuna fish Rise in measured GFR Rise in measured GFR

Beef (200 g) Rise in measured GFR

Conflicting effects of
HP intake on GFR and
urinary albumin
excretion in human
studies



PROTEIN INTAKE

good quality protein |energy consumptior

g/kg/day (E%)
WHO recommendations 0.83 10¢35%
General population
Nordic Nutrition Recommendations
Elderly
<64 yl/o

0.8¢1.5 10¢20%

>=65y/o 1.1c1.3 15c20%
Athletes 1.2¢1.7
Chronic Kidney Disease 0.8
Diabetes 1¢1.5 15¢ 20%




High-Protein Diets

Protein content of more tha@5 E% of energy intakewhich

corresponds to more thaB.0g protein/kg BW daily



. Journal of Nutrition and Metabolisn2016
RE’SE’&I?’CI’I Artzcle .doi.org/10.115320169104792

A High Protein Diet Has No Harmful Effects: A One-Year
Crossover Study in Resistance-Trained Males

Jose Antonio, Anya Ellerbroek, Tobin Silver, Leonel Vargas, Armando Tamayo,
Richard Buehn, and Corey A. Peacock

14 healthy resistancérained men completed the randomize
crossover study
(mean age26.3+ 3.9yr, heightl78.5+ 8.4cm; and average
years of trainin@.9+ 3.4 yr).

10white males,3 black males, and Pacific Islander

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “‘],
AL



Food diary (i.e., three days per week for one year) of their food intake via
smartphone app (MyFithessPallQ0c168dalily dietary selfeports

Body composition, via the Bod Pod (COSMED USA, Concord, CA) whole
densitometry using air displacement.

Glucose,BUNCRE, GFR, Na, K, CI, carbon dioxide, Ca, T protein, aloum
globulin, T Bili , ALP AST ALT, TG Chol, LDL HDL.

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “‘",
AL



1. Normal eating phase(mean+ SD)29.94+ 5.65kcals/kg/day
and2.51+0.69g/kg/day of protein for2 months and4 months
2. High protein phaseto 34.37+5.88kcals/kg/day an®.32+

0.87g/kg/day of protein for2 months and4 months
(significantly increased)(<0.05)

In resistancetrained men that consumed a high protel
diet (D2.51¢3.32g/kg/d) for one year, there were no
harmful effects on measures dilood lipidsas well as
iver and_kidney function tests

|



No deleterious effects on liver or kidney function

Official Research Journal
of the American Society of
Exercise Physiologists

ISSN 1097-9751

14

Journal of Exercise Physiologyonline

February 2018
Volume 21 Number 1

JEPonline

Case Reports on Well-Trained Bodybuilders: Two Years
on a High Protein Diet

Jose Antonio, Anya Ellerbroek

Department of Health and Human Performance, Nova Southeastern
University, Davie FL USA

12-15 December 2023 . Homa Hotel, Tehran

Asses$ subjects who consumed a high
protein diet for a total oR yrs




Effects of a high protein intake on kidney

function and acid excretion in bodybuilders

Groupll
+ high protein

10subjects
20 Bodybuilder
Groupll

Reg protein
10 subjects

age20-40y/o Groupl

10 control

10 subjects

Resting blood samples taken betwegand9 am.
After an overnight fas?4- hour urine were obtained 080 day of the study to
measure pH and estimate kidney function March 2020 DOI:10.372001JPRA24ITIPR270044




High protein intake in bodybuilders

1. Produced a significant increase in serum urea and creatinine.
2. Increase endogenous acid production,

10-
5 : | 10- ; S 0 ; o controll
€8 contro) control 8 a I bodybuiders

g B bodybuilders n 0 bodybuilders ) )
€ 4.0 B8 bodybuilder+protein g T B bodybuilder+protein T o bodybunder+prote|n
g ) 2
g E 20 0
S 0s :
g 2 104 5

0.0 0-

12-15 December 2023 . Homa Hotel, Tehran




Acute kidney injury associated with androgenic steroids and nutritional

. . t .
supplements in bodybuilders Four bodybuilders
Clin Kidney J. 2015 Aug

Safa E. Almukhtar,’2 Alaa A. Abbas,® Dana N. Muhealdeen,® and Michael D. Hughson®

b | 'y g ¢

Compler; - duit maless FSG4 nephroangioéclefos,ig risk for
perman( 2 acute/ 3 chronicinterstitial nephritis, 2
nephrocalcinosisandl membranouswith

Wael El-Reshaid crescentic glomerulopathy,
John Patrick Madda = Saudi J Kianey Disanspl.2018
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4515889/

| REVIEW | www.jasn.org

The Effects of High-Protein Diets on Kidney Health and
Longevity

Gang-Jee Ko,"? Connie M. Rhee,’ Kamyar Kalantar-Zadeh,"*>* and Shivam Joshi®

JASNZ202Q doi: https://doi.org/ 10.168YASN 2020010028

i
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Summary of observational studies of high dietary protein

iIntake and kidney health across large populations

1.0KS bdzZNBSaQ | SIfUOoK {GdzRé®

2. ]
3.1
4, ]
5. |
6. |
7.

3. |

ne Multiethnic Study of Atherosclerosis.

ne Prevention of Renal and Vascular Edthge Disease (PREVEND) study
ne Gubbio Study.

ne Dutch Generation R Studly.

ne Framingham Heart Study.

ne Cardiovascular Health Study.

ne Singapore Chinese Health Study.



Protein
Intake in the

Mean Mean DM/ Sex Highest
Study Study or N (BMI, eGFR (ml/ HTN Group (g/kg Duration Variable and
. Type > Age . (%
Reference Location kg/m=<) (yr) min per HTx male) per d, g/d, (yr) Outcome
: 1.73m3 (%) or % of total

calorie

intake)
Knightetal.'? Nurses’ Health Prospective 1624 55 Q0 4/40 0 93 g/d 11 HP was not

Study cohort (N/D)

associated with
eGFR decline in

| !
nondairy protein was associated with rapid decline of eGFR among participants with mild CKD ni;?:ti;?a
animal fat/ red meatvas associated with higher odds of microalbuminuria

However, it was
associated with
accelerated
eGFR decline in
mild CKD

N/A HP was also
associated with
worsening eGFR
at increments of
—3.50 ml/min

per 1.73 m?,
compared with
moderate and

/7 N\

Huangetal.”* Taiwan Cross-sectional 599 60 22 N/D 54 N/D
(24.3)

low protein

intake (P<<0.001)
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Study Study or

Reference Location

Halbesma Prevention of
et al.”> Renal and

Vascular ENd-
stage Disease
(PREVEND)

Cirillo et al. "© Gubbio Study

Beasley Cardiovascular
et al.”® Health Study

Type

Prospective
cohort

Prospective

cohort

Prospective
cohort

N (BMI,
kg/m?)

8461
(26.1)

1522

(28)

3623
(26.5)

Mean
Age
(yr)

50

54

72

Mean
eGFR (ml/
min per
1.73 m?®)

81

84

73

DM/

HTN

HTx
(%)

N/D

5/41

14/55

Sex
(%

male)

N/D

44

39

Protein
Intake in the
Highest

Group (g/kg Duration

per d, g/d,
or % of total
calorie
intake)
1.4 g/kg per
d

2.1 g/kg per
d

1.63 g/kg
per d;24% of

total calories

(yr)

70

Variable and
Outcome

No association
between
baseline protein
intake and rate of
renal function
decline

12

1T g/d higher
protein intake
was related to —
4.1 ml/min per
1.73 m® more
negative eGFR
change and 1.78
risk for incidenc
of eGFR <60 ml
min per 1.73 m?

6.4

Protein intake
was not
associated with
change in eGFR
(P=0.05 for all
comparisons)

Ty oF W




Protein
Intake in the

M Mean DM/ s Highest
Study Study or T N (BMI, Ae""" eGFR (ml/ HTN (c‘:" Group (g/kg Duration Variable and
Reference Location ype kg/m?) (g)e min per HTx r ) per d, g/d, (yr) Outcome
yr. 1.73 m?3) (%) male)  or % of total
calorie
intake)
Malhotra Jackson Heart Observational 3165 55 97 19/57 36 1.0 g/kg per 8 Consumption of
et al.”’ Study cohort (31.8) d;19.4% protein as
percentage of
energy intake in
lowest and
highest quintiles
was associated
with decline in
eGFR among
subjects who
are diabotic
Esmeijer Alpha Omega Prospective 2255 69 82 18/57 80 92 g/d17% 3.5 Patients with a
et al.78 Cohort cohort (27.6) daily total
protein intake of]

=1.20 compared
with <0.80 g/kg
ideal body
weight had a
twofold faster
annual eGFR
cysC decline (—
1.60 versus —
0.84 ml/min per
1.73 m?)in

atients post-Ml
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Protein
Intake in the

M Mean Dw/ S Highest
Study Study or N (BMI, AN eGFR (ml/ HTN ex Group (g/kg Duration Variable and
. Type 2 Age . (%
Reference Location kg/m*<) ( min per HTx le) perd, g/d, (yr) Outcome
yr) 1.73 m?3 (2%6) R or % of total
calorie
intake)
Jhee et al.’”? Korean Genome  Prospective 9226 52 94 7/14 48 1.7 g/kg per 11.5 The highest
and cohort (24.5) d quartile was
Epidemiology associated with|
Study 1.32-fold
increased risk of
rapid eGFR
decline (95% ClIj
1.02to 1.73)
Farhadnejad Tehran Lipid and Prospective 1797 38 76 12/18 46 16% 6.1 The highest
et al.l3 Glucose Study cohort (26.7) tertile of LCHP

diet had greate
risk of incident
CKD (OR, 1.48;
95% Cl, 1.03t
2.15) in
comparison to
those in the

lowest one (P fo
trend =0.027) |
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Protein
Intake in the

Mean Mean DM/ Sox Highest
Study Study or N (BMI, eGFR (ml/ HTN o Group (g/kg Duration  Variable and
Reference Location Type kg/m?) Age min per  HTx (% perd, g/d, (yr) Outcome
(yr) 1.73 m?) (%) uilD) or % of total
calorie
intake)
lew etal>!  Singapore Prospective 63,257 57 N/D 9/23 43 65.3 g/d 15.5| [ Total protein
Chinese Health cohort (23) intake was
Study positively
. : . : associated with
Highest quartile of protein intake (from red meat) 4% increased HR of ESKD (dose dependent) i donce of
Replacing one serving of red meat with other protein sources was associated with a max relative Ergﬁb 2 model
reduction of62.4% that adjusted for
basic

demographic

characteristics

(i.e., age,gender, dialect, educational level, and year of interview: HR,1.55; 95% Cl, 1.28 to 1.87) when comparing the
highest quartile with the lowest quartile intake. However, the HR was attenuated to 1.19 (95% Cl, 0.98 to 1.44)after
adjusting for other lifestyle and comorbidity factors
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CONCLUSION

V These studies suggest that leterm intake of dietary protein
above nutritional recommendations can increase the risk of
serious CKD, including ESRD.

V High intake of red meat protein and acidifying protein seems to
be most harmful.

ol 5 .
& !_ﬁ]y\"b—'m—_-\ .

The 19'" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) *‘ ,
ALY



Oral protein or Amino Acid infusio® increase RBF and GFR (hyperfiltration)

Tubulointerstitial fibrosis

mesangial matrix expansion
Kidney enlargement

T
¥ |

Concurrent CKD Risk Factors

Pundiagnosed | CKD
-/,_a-‘"’

41k dl!
;Lf}i_:‘l.;;_:dlql';’. il

/I.oss of more nephrons over time

I

Damage to
glomerular ‘

structures . A injury over time
1 intraglomerular Pressure

(Glomerular Hyperfiltration)

Compensatory /! glomerular pressure \
4 R

e Ore, PO Ty P /ﬂ'qI'
"0 “Lilluy { ‘Il‘”
ST ST

Dilated afferent
arterioles

/
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High Protein ANintra-
Intake T glomerular
pressure 4 _
afferent arteriole ﬂ efferent arteriole

TG feedback

Glucagon,
IGF1, vasodilation

RAS activity

\ MGFR /
® 558

Tubule




(FGR23),
vascular
calcfications and

High
phosphorus
load

- : 2
imbalance in
the gut KE Metabolic
L microbiome acidosis
upregulated iflammatory
mediatorség,NFkB and
inflammatory cytokines) Angz

aldosterone
endothelinl
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V Creatine

V Protein

V Anabolic androgenic steroids / GH
Vvitamins
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Skin

- Male-pattern hair loss Skin
B L - Hirsutism
N\
- Acnhe

Mammary glands Vocal cords
- Gynecomastia® ' - Dysphonia'
Heart v
- Left ventricle q

hypertrophy : liver
- Decreased ejection - Hepatotoxicity

fraction
- Decreased left ventricle

compliance ~ Kidneys

- Focal segmental

Kidneys f glomerulosclerosis
- Decreased eGFR

- Proteinuria e Genitourinary system

- - Clitoral hypertrophy!
| - Menstrual cycle
PrHostate 5 1 I\ disturbances'
- Hypertrophy ® |
Blood

Prostate - Erythrocytosis
- Cancer ) ’ - Dyslipidemia
Testes | Vasculature

- Testicular atrophy”
- Oligospermia/
azoospermia*

- Hypertension

Probable or proven

Unlikely
Plausible

Speculated

In 2014the global lifetime use
prevalence wa8.3%,

Athletic usel3.4% while
Recreationasports people;18.4%

In the Middle eas(21./20)
South America 4.8%)
Europe 8.8%)

Side effects that can be caused by AAS

Frontiers in Endocrinolog®022



Cardiovascular adverse effects due to a prolonged use of AA.

Y "J Cardiovascular effects
Wi b A. Cerebrovascularischaemic events . .
B Superior saggital sinus thrombosis remodellng induced by AAS use
B | O
h’ j} g ‘,\ . Pulmonary embolism \/ U L/
" (. | S \_“,\ Coronary disease | . g
;« ' N A !lq Reduced systolic function - S '
/i s oy it \\ Distolic dysfunction - S
il ) \ .
/ A \\ reloxohqn abnormally
K7 \ W Arrhytmias
;‘ /,\'/‘\ ‘Q_ Myocardial infarction
/AN C O Sudden death arrhytmias -
\ ’.‘3"? “\'»"‘ sudden death
/,’0\ .../Q\ Left ventricular hypertrophy RA
D @i’ O
‘," \.“ . Blood pressure elevation
3"‘ | 4"'\ Pro-atherogenic effects o e
[/
E (é. ‘N\‘ F . Alterated vascular reactivity v P
“" ”‘ . Peripheral arterial disease ¢ S
¥ Y

Deep venous thrombosis
Frontiers in Endocrinolog®022
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\@ / phosphoryl-

creatnlm}-

KHO

creatinine

4

HO
@
A

Nonenzymaticanhydration
(muscle Cells)

guanidino-
acetate

glycine
/|

creatine >  phosphoryl-
Q (®\ creatine

ATP

S-adenosyl-L-homocystgie
=

S-adenosvl-L-methi

ADP

me

10% of glycine,

22% of arginine
42% of methionine
FROM DAILY INTAK

ZF

AAS
1. Increased muscle mass
2. Increases AGAgxpression

g]yCine AGAT
a2-0xo an L-amno
/f’@\‘ acid  acid

" ) urea

L-arginine AP L-ornithine 4@4 L-glutamate
carbamoyl ¥-semialdehyde
hosphat
fumarate p ospridte ©
[.-arginino- L-citrulline
succinate
©)

AMP + PP, ATP + aspartate
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CLINICAL RESEARCH

WWWW L Jasn.org

Herlitzet al

Development of Focal
after Anabolic Steroid

Segmental Glomerulosclerosis
Abuse

Table 1. Demographics and clinical history

3 30
R ht  Weigh
Patient  Age Geﬁr H::ng} t ;:} Y oemi Exercise Hormone Use Supplements/ Diet Hypertension? Other PMHx Stopped ':;:I:?:ont:l e Creatinine (mg/d)
1 300 WM 71 134 41 Bodybuilding  AASs induding MA-T Creatine, amino acid HTN (duration  Sleep aprea b exercise —=— Proteinuria (g/day)
(testosterans supplemerts, uirk rewn) 25 25
prehormone), GH, and ghitarmate, =550 g/d :
nsulin for =10 yr protein diet |
2 3 WM &3 102 40 Bodybuilding  AASs indudng stanzold High-protein diet 300 to HTM for 3 mo Mone
ard durabalin for 8 yr 400 gfd) and protein n
chakes g 2 g 20 5
3 4 WM 68 93 3 Bedybuilding  AASs and GH for 20 yr High-protein shakes HTM for 5 yw MNone £ .
4 28 H/M - 100 3% Bodybuilding  AASs and GH, "far years” Creatine for 5 yr Mo MNane 2 i
5 49 WM 72 114 34 Bedybuildng  AASs “for years” High-protein diet MNex HIV far 21y, an HAs 2 a
undetectable viral E 15 h 15
load, diabetes ¥ W k g
& 38 H/m 71 P 30 Bodybuilding  AASs including sustanon Unknown Mo Mone 8 ’/’ g
durabdlin, primobolan, £ / Q
equipoise, and winstrol g 1 " 10 g
“far years” A /
7 38 H/M 71 107 33 Bedybuildng  AASs :nd GHior 81m 10y Creatine, amino acid HTN {duration  Sleep apnea Restarted anabolic )
supplements, 500 g/d urknewn) mx‘“ppkm‘m Vg
protein diet 1 4
8 33 H/m =) 81 27 Bodybuildhg AASs “for years”™ High-protein diet HT M {duration Mone 05 \ - 5
unknown) \ W\ '/"'
] 45 WM 48 130 42 Pawerliftirg AnSs including Amino acid supplements,  HTM for 18 MNane \\ N 4
testosterone ethanate 300 g/d protein diet ma \ O /
and deca-durabelin for 0 . 0
15 yr —r ——r—r—r—Tr—TrTr T
10 L] WM &7 95 33 Bedybuilding  Intramuscular testoste mne Highprotein diet with 5 Mea Cocaine use, occasio % g § § § 8 § § § § % % % % § § § § §
njections for “many protein shakes/d UTls qaoadaaoadadaagaadaaaaaaaaas
years” EEIBICSIBE=NBE=TIBBES
GH, growth hormone; H, Hisparic; HAART, highly active artiretroviral therapy; HTN, hypertension; FMH3, past medical history; UTI, urinary tract infection; W, white.
Nephral: 163172 2010
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Association of focal segmental glomerulosclerosis and proteinuria in a cohi®toidybuilders

Light Microscopy
Patient Pattern Global Segmental TA/IF (%) Arteriosclerosis Electron
Microscopy
Sclerosis Sclerosis
1 FSGS with collapsing features 16 of 22 4 of 22 80 Mild 95% FPE
2 FSGS, perihilar variant, 4 of 17 8 of 17 40 None 90% FPE
glomerulomegaly
3 FSGS NOS 4 of7 3of7 85 Moderate 80% FPE
4 FSGS NOS, glomerulomegaly 4ofb 1ofé 60 Mild NA
5 FSGS NOS, glomerulomegaly 0of13 20f13 15 Mild 50% FPE
6 Glomerulomegaly 0of 15 0of 15 <5 Mild Moderate FPE, rare
intramembranous
lucencies
7 FSGS with perihilar lesions, 9 of 15 3of15 40 Mild to moderate ~ 85% FPE
focal cellular and collapsing
features
8 FSGS with perihilar lesions, 7 of 61 15 of 61 15 Mild 15% FPE
focal collapsing features
9 FSGS, perihilar variant 50f8 20f8 60 Moderate NA
10 FSGS NOS, glomerulomegaly 9 of 17 6 of 17 90 Moderate 90% FPE

J Am Soc Nephrdl: 163172, 2010




