?:‘AJ'“CJ"AJ“‘&‘?“‘

;u
/ « j J

A Qs cila G
slaall L o 6a0 g Sl IS pas (g ST
3 S9N N (a0 gl Al
> ul e«uﬂ,ﬁ

Al ) sl 5 giaa e A
ﬁw




THE EFFECT OF SODIUM BICARBONATE
SUPPLEMENTATION ON SERUM ALPHA KLOTHO IN
CHRONIC KIDNEY DISEASE PATIENTS STAGE 3B TO 4

Thesis

Submitted for partial fulfillment of Master Degree in Internal
Medicine & Nephrology

Presented by

Mahmoud Rabie Ibrahim
M.B.B.Ch., Ain Shams University

Supervised by

Prof. Dr. Howayda Abdel Hameed El Shinnawy

Professor of Internal Medicine & Nephrology
Faculty of Medicine, Ain Shams University

Dr. Lina Essam Khedr

Lecture of Internal Medicine & Nephrology
Faculty of Medicine, Ain Shams University

Dr. Marwa Shaaban Abdel-Samea

Lecture of Internal Medicine & Nephrology
Faculty of Medicine, Ain Shams University
Faculty of Medicine
Ain Shams University
2022



2915 a1 i ole pgdagalt Dligy S DS Al
¢ DY A 1 2 W1 IS (1 pal (i 0 2.
Wl
SI1 olals GBI ol § il a2y e Jgiazeld aidags
Yy PRV-H
Qe ] Bty 39030 [ il

iads (e Arale Ayl g cdall el

B b Cuod

S| deand| s 1agd /2. |
(ST ol el pusd putsy) ST (150l Aol Sliwe]
et o Aaale -l 2
o plas Ll /3
S oy @bld! cdall oyite
et o Aaale -l 2
Qb | i (i 3954 [
S (ol ely @bl cdadl upte
et o Aaale -l 2
el 48
s (e dnale
Y.YY






—_ —

Acknowledgem;ént

First and foremost thanks to ALLAH, the Most
Merciful.

I wish to express my deep appreciation and sincere
gratitude to Prof. Dr. Howayda Abdel Hameed EI Shinnawy
Professor of Internal Medicine & Nephrology, Ain Shams
University, for her close supervision, valuable instructions,
continuous help, patience, advices and guidance. She has
generously devoted much of her time and effort for planning
and supervision of this study. It was a great honor to me to work
under her direct supervision.

| wish to express my great thanks and gratitude to Dr.
Lina Essam Khedr, Lecture of Internal Medicine &
Nephrology, Ain Shams University, for her kind supervision,
indispensable advice and great help in this work.

| wish to express my great thanks and gratitude to Dr.
Marwa Shaaban Abdel-Samea, Lecture of Internal Medicine &
Nephrology, Ain Shams University, for her kind supervision,
indispensable advice and great help in this work.

Last and not least, | want to thank all my family, my
colleagues, , for their valuable help and support.

Finally 1 would present all my appreciations to my
patients without them, this work could not have been completed.



& List of Contents

CONTENTS
Title Page
e Listof Abbreviations...............cccoooeiniinniininin, I
o ListofTable...........c..ooooiiiiiii III
o Listof Figures.............ccoccoviiiiiii i, IV
o Introduction...............cccoooiiiiiiiiii 1
o AimoftheworK............cccoooiiii 5
o Review of literature........ccoccummsmsmsssmnnsnssssmesssss
Chapter (1): Chronic kidney disease (CKD) ................ 6
Chapter (2): Effect of Sodium Bicarbonate
Supplementation on  Serum
Alpha Klotho in Chronic Kidney
DiISEASE ... 31
e patients and methods .................cooceiiiiiiiin, 56
® Results.......coooiiiiiii 61
® DIiSCUSSION........cooiiiiiiii 67
o ConClUSION .........coociiiiiiii 77
e Recommendations..............c.ccocoeviiniiiiiinniin i, 78
®  SUMIMATY .....cooiiiiiiiiiieiiiiiiiie et e e sirree e serree e nnees 79
o References.............ccooooiiiiiiiiiiiiiii 83




& List of Abbreviations

LIST OF ABBREVIATIONS

Abb. Full term
ACE-i  Angiotensin converting enzyme inhibitor
ACR Albumin creatinine ratio
ADH Antidiuretic hormone
ADPKD  Autosomal dominant polycystic kidney disease
AKI Acute kidney injury
ARB Angiotensin receptor blocker
ATN Acute tubular necrosis
AVF  Arteriovenous fistula
BUN Blood urea nitrogen
CKD Chronic kidney disease
CKD-EPI Chronic kidney disease epidemic collaboration
CNS Central nervous system
CrClI Creatinine clearance
CRIC  Chronic renal insufficiency cohort
CVvD Cardio vascular disease
ECM Extra cellular matrix
eGFR  Estimated glomerular filtration rate
ESA Erythropoietin stimulating agent
ESRD  End stage renal disease
FDA Food drug administration
FGF Fibroblast growth factor
FGFR  Fibroblast growth factor receptor
GN Glomerulonephritis
KDIGO Kidney disease improving global outcomes
KDOQI Kidney disease outcomes quality initiative
MTHFS Methenyltetrahydrofolate synthetase
NHE Na hydrogen exchanger
OPC Outpatient clinic
PTH Parathyroid hormone
RAAS  Renin angiotensin aldosterone system
RRT Renal replacement therapy
SCN Sickle cell nephropathy
SPSS  Statistical package for social sciences




& List of Abbreviations

Abb. Full term

TRPC  Transient receptor potential channel

TRPV Transient receptor potential channel of vanilloid
subtype

VBG Venous blood gas




_esList of Table

LiST OF TABLE

Table No Subjects Page
Table (1): Distribution of the studied cases according to Sex

AN AQE ..o e 61
Table (2): Distribution of the studied cases according to

Weight, Height and BMI ... 62
Table (3): Distribution of the studied cases according to

Causes Of CKD .....ooeeieiiiresieie s 63
Table (4): Distribution of the studied cases according to

SPB, DPB, Pulse, Temperature and Respiratory

FALE et 64
Table (5): Distribution of the studied cases according to

LabOoratory .......ccccovveveiieie e 64
Table (6): Comparison Between Before and After

Regarding Klotho (pg/mL) and Hco3..........c.cccovcvvveiinnee 65




& List of Figures

LisT OF FIGURES

Figure No Subjects Page
Figure (1): Figure appears on preceding page) Elevated

FGF23 in early CKD:.....ocoviiiiiceeeee e 36
Figure (2): Therapeutic approaches (clockwise) to lowering

fibroblast growth factor 23 (FGF23)........c.ccccecvvveinennene, 48
Figure (3): Distribution of the studied cases according to

SEX ettt ettt en 61
Figure (4): Distribution of the studied cases according to

CauseS OFf CKD ....ocoveiriciiiice e e 63
Figure (5): Klotho (pg/mL) Before and Klotho (pg/mL)

ATLEE e 66
Figure (6): Hco3 Before and HCO3 After ........cccvvvciviiiniiiice, 66

(V)



& Introduction

INTRODUCTION

The Klotho proteins, aKlotho and PBKlotho, are
essential components of endocrine fibroblast growth factor
(FGF) receptor complexes, as they are required for the
high-affinity binding of FGF19, FGF21 and FGF23 to their
FGF receptors (FGFRs). (Dalton et al., 2017)

Collectively, these proteins form a unique endocrine
system that governs multiple metabolic processes in
mammals.

FGF23 is secreted by osteocytes in response to
phosphate intake and binds to aKlotho—FGFR complexes,
which are expressed most abundantly in renal tubules, to
regulate mineral metabolism.

The present study is aiming to ascertain the potential
significance of oral sodium bicarbonate supplementation on
soluble a-Klotho serum levels in chronic kidney disease
(stage 3b:4) according to CKD-EPI formula.

Growing evidence suggests that the FGF-Klotho
endocrine system also has a crucial role in the
pathophysiology of ageing-related disorders, including
diabetes, cancer, arteriosclerosis and chronic kidney
disease.

1)
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Therefore, targeting the FGF-Klotho endocrine axes
might have therapeutic benefit in multiple systems;
investigation of the crystal structures of FGF-Klotho-
FGFR complexes is paving the way for the development of
drugs that can regulate these axes. (Citterio et al., 2020)

FGF23 is a phosphaturic hormone; increased FGF23
levels in patients with early-stage chronic kidney disease or
elderly individuals is indicative of excess phosphate intake
relative to the residual nephron number.

Serum levels of FGF21 increase in patients with CKD,
as early as stage 2, and continue to rise with declining renal
function.

A few studies have reported that klotho deficiency is
associated with hypertension, salt-sensitive hypertension,
CKD, arterial stiffness, and cardiomyopathy. (Jamal et al.,
219)

Therefore, evaluation of circulating Klotho
concentrations or Kklotho genotypes could help identify
patients at higher risk of developing age-related
cardiovascular morbidities. (Amaro-Gahete et al., 2020)

Klotho concentration, blood pressure, and arterial
stiffness were highly dependent on age and other
cardiovascular risk factors, such as diabetes mellitus,
cigarette smoking, CKD, and metabolic syndrome. (Zoccali
et al., 2044)

(2)
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CKD is known to be related to cardiac overload,
which reconfigures the architecture and physiology of the
myocardium, inducing hypertrophy and fibrosis. (Dubin et
al., 2017)

These alterations appear in the early stages of the
disease and are aggravated with worsening kidney disease,
compromising cardiac function and inducing the
development of cardiovascular disease (CVD) (Xu et al.,
2016).

Recently, Xie et al. demonstrated that Klotho may
inhibit cardiac TRPC6 channels, thereby protecting the
myocardium against excessive pathological remodeling .
(Xie et al., 2012)

The specific actions of Klotho are still being
investigated, but it appears that Klotho relies on its
enzymatic properties to act as a major regulator of ion
transport and growth factor signaling. (Xie et al., 2015)

For instance, Klotho has been shown to reduce stress-
induced cardiac hypertrophy by inhibiting cardiac TRPC6
channels in cardiomyocytes, as well as to stimulate TRPV5
receptors in the renal distal tubules, thus allowing the
regulation of phosphate metabolism independently of
calcium levels. (Wolf et al., 2014; Wu et al., 2016)

©)
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The elucidation of Klotho and FGF-23-mediated
functions in CKD paved the way for the development of
targeted therapies.

For instance, Di Marco et al. showed that the
progression of cardiac hypertrophy and cardiac fibrosis
could be reduced by antibody-mediated blockage of the
FGF receptor. (Di Marco et al., 2014)

Recently,alarge randomized study providing sodium
bicarbonate supplementation slowed the rate of decline of
renal function as assessed by CrCl to 1 mL/minute/year as
compared with 2.5 mL/minute/year in untreated patients. It
also significantly reduced the number of patients who
progressed to end-stage renal disease. (De Brito-Ashurstl
et al., 2009; Kalantar-Zadeh and Fouque. 2017)

The fact that serum a-Klotho is reduced during
chronic acidosis might be paralleled with the increased
mortality described in CKD patients’ clinical reports.
(Marcais et al., 2017).

(4)
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AIM OF THE WORK

To evaluate the effect of oral sodium bicarbonate
supplementation on soluble o-Klotho serum levels in

chronic kidney disease (stage 3b:4) according to CKD-EPI
formula.
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