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Bicarbonate Supplementation
Slows Progression of CKD
and Improves Nutritional Status
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(Pathogenesis, consequences, and treatment of metabolic acidosis

in chronic kidney disease) D&



—TREATMENT OF METABOLIC ACIDOSIS IN CKD oIg
- Evidence supporting bicarbonate therapy
- Slowing of CKD progression

CKD il ) L" [ WP B£ECTEE | ERITIEIE
Pathnﬁenesisi consequences, and treatment of metabolic acidosis in chronic kidnex disease ckd
Topic Outline A Alkali therapy usually consists of sodium bicarbonate or sodium citrate (citrate is re

SUMMARY & RECOMMENDATIONS =

INTRODUCTION

ACID-BASE BALANCE IN CHRONIC
KIDNEY DISEASE

® Development of metabolic acidosis
e Dialysis patients

® Renal transplant recipients
CONSEQUENCES OF METABOLIC
ACIDOSIS IN CKD

® Association with mortality

® Association with progression of
CKD

- Potential mechanisms for
progression of CKD
TREATMENT OF METABOLIC
ACIDOSIS IN CKD
® Therapeutic approach
® Evidence supporting bicarbonate
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bicarbonate), typically in a dose of 0.5 to 1 meg/kg per day. Sodium citrate should
taking aluminum-containing antacids.

Evidence supporting bicarbonate therapy — In addition to the adverse physiolc
metabolic acidosis in CKD and the observational studies showing an association o
mortality and CKD progression, the rationale behind this approach is based upon 1
benefits of alkali therapy on:

e Progression of CKD
® Bone health
« Nutritional status

Slowing of CKD progression — Bicarbonate supplementation appears to slo
[73-77]. The best data come from a single-center trial of 134 patients with stage 4
15 to 30 mL/min/1.73 m2) and metabolic acidosis (baseline serum bicarbonate, 16
assigned to oral sodium bicarbonate, beginning with a dose of 600 mg thege times
needed to achieve a serum bicarbonate =23 meqg/L, or to no treatmen @
following significant benefits of bicarbonate supplementation were obsewefl:

#» A lower mean rate of decline of creatinine clearance compared with the contr
mL/min/1.73 m? per year)

» A lower nisk of having an annual decline in creatinine clearance of at least 3 1
45 percent)
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Bicarbonate supplementation slows progression of CKD and improves nutritional status.
de Brito-Ashurst |, Varagunam M, Raftery MJ, Yagoob MM
J Am Soc Nephrol. 2009;20(9):2075.

Bicarbonate supplementation preserves renal function in experimental chronic kidney disease (CKD), but whether the same benefit occurs in humans is
unknown. Here, we randomly assigned 134 adult patients with CKD (creatinine clearance [CrCI]15 to 30 mi/min per 1.73 m(2)) and serum bicarbonate 16 to 20
mmol/L to either supplementation with oral sodium bicarbonate or standard care for 2 yr. The primary end points were rate of CrCl decline, the proportion of
patients with rapid decline of CrCl (=3 mli/min per 1.73 m{2)/yr), and ESRD (CrCl=10 ml/min). Secondary end points were dietary protein intake, normalized
protein nitrogen appearance, serum albumin, and mid-arm muscle circumference. Compared with the control group, decline in CrCl was slower with bicarbonate
supplementation (5.93 versus 1.88 ml/min 1.73 m(2); P<0.0001). Patients supplemented with bicarbonate were significantly less likely to experience rapid
progression (9 versus 45%; relative risk 0.15; 95% confidence interval 0.06 to 0.40; P<0.0001). Similarly, fewer patients supplemented with bicarbonate
developed ESRD (6.2 versus 33%; relative risk 0.13; 99% confidence interval 0.04 to 0.40; P=0.001). Nutritional parameters improved significantly with
bicarbonate supplementation, which was well tolerated. This study demonstrates that bicarbonate supplementation slows the rate of progression of renal failure
to ESRD and improves nutritional status among patients with CKD.

=R of Renal Medicine and Transplantation, William Harvey Research Institute and Barts and the London NHS Trust, London, UK.
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Calcium citrate ameliorates the progression of chronic renal injury.
Kidney international 65.4 (2004): 1224-1230.

R COEBIGS(CDULT

JI:%? N—(CKBDDFTIE. FRIEZ
REUBRBEDEEREZIES T3 0JEEEH R
=Nz,

Oral Sodium Bicarbonate Reduces Proximal Renal Tubular Peptide
Catabolism, Ammoniogenesis, and Tubular Damage in Renal Patients

Renal Failure Volume 20, Issue 2, 1998
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"The effect of metabolic acidosis on the rate of decline of
glomerular filtration rate in patients with stage 4 CKD."
Abstract presented at the World Congress nephrology. 2005.
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Comparison

Variable Control  Bicarbonate
Demographic
age (yr; mean £ SE) 5477+£234 5478+£256
EE:Ts; = :Ay_é male (%) 51 52
7JN — / D Fa RS white (%4) 52 52
black/Asian (%) 48 48
Dhagnosts (%)
diabetes 36 37
hypertension 26 29
CRF unknown 14 10
glomerulonephritis 13 10
obstructive uropathy 4 |
other 7 12

Medications (%)

loop diuretics 67 70
moxonodine 15 17
o blockers 57 59
p blockers 17 19
calcium channel blockers 48 50
ACEIs/ARBs 48 50
allopurinol 3 0

J Am Soc Nephrol. 2009 Sep;20(9):2075-84
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Enrolled patients were stratified by gender and presence
or absence of diabetes. |
randomization within each stratum (men, women, patients with and without
diabetes) was used and carried out by a statistician who was not participating
in the trial to ensure sequence concealment, until bicarbonates were assigned
to all participants. The principal investigator (l.d.B.-A.) recruited patients and
was blind to group allocations until the end of the study.
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Enrolled patients were stratified by gender and presence
or absence of diabetes. Stratified treatment allocation on the basis of block
randomization within each stratum (men, women, patients with and without
diabetes) was used and carried out by a statistician who was not participatin
in the trial to ensure sequence concealment, until bicarbonates were assigned
to all participants. The principal investigator (l.d.B.-A.) recruited patients and

was blind to group allocations until the end of the study.
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Baseline demographic characteristics of patients®

Variable Control

Demographic

age (yr; mean = SE) 54.77+2.34

male (%) 51

white (%) 52

black/Asian (%) 48
Diagnosis (%)

diabetes 36

hypertension 26

CRF unknown 14

glomerulonephritis 13

obstructive uropathy 4

other

Medications (%)

loop diuretics 67
moxonodine 15
o blockers 57
[ blockers 17
calcium channel blockers 48
ACEIs/ARBs 48
allopurinol 3

Bicarbonate

5478+2.56

52
52

48

- J2CRF, chronic renal failure.

J Am Soc Nephrol. 2009 Sep;20(9):2075-84 + «"Data are means = SE.

included for an intention-to-treat analysis. D
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Their 6-monthly data were
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Baseline characternstics of the study population®

Variable Control
Weight (kg) 7459115
Systolic BP (mmHg) 1237+£12
Diastolic BP (mmHg) 754+19
MAMC (cm) 248+24
Albumin (g/L) 351+08

Bicarbonate (mmolL) 199+£15
CrCl (ml/min per 1.73 m”) 20.70 +5.55
Urinary Na (mmol/L) 140.1+ 4.4
Urinary protein (g/24 h) 18+02

Bicarbonate
766 £21.1
124013
7Bl1x15
246+29
34705
198x212
2012 £647
140075
1708

P
0.84
0.84
0.51
0.81
0.76
0.66
0.60
0.96
0.34
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J Am Soc Nephrol. 2009 Sep;20(9):2075-84
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After recruitment and randomization, five Eatients from the
treatment group withdrew before receiving any study drug because three were
transferred to another affiliated renal unit and two were unwilling to perform

the 24-h urine collections every 2 mo (Figure 1). Their 6-monthly data were

included for an intention-to-treat analzsis..
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Baseline demographic characteristics of patients®

Variable

Demographic

age (yr; mean = SE)

male (%)

white (%)

black/Asian (%)

Diagnosis (%)

diabetes

hypertension
CRF unknown
glomerulonephritis

obstructive uropathy

other

Medications (%)

loop diuretics

moxonodine
o blockers
[ blockers

calcium channel blockers

ACEIs/ARBs

allopurinol

Control

5477+2.34
51
52

48

36
26

48

3

Bicarbonate

5478+2.56
52
52

48

- J2CRF, chronic renal failure.
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J Am Soc Nephrol. 2009 Sep;20(9):2075-84

Baseline characteristics of the study population®

Variable

Weight (kg)

Systolic BP (mmHg)
Diastolic BP (mmHg)

MAMC (cm)

Albumin (g/L)
Bicarbonate (mmol/1.)
CrCl (ml/'min per 1.73 m?%)
Urninary Na (mmol/L)

Uninary protein (g/24 h)

Control  Bicarbonate
749x115 T66=x211
1237+£12 1240+13
754=x19 761x15
248x24 24629
35108 347205
199+15 198x22
2070£555 2012+647
140144 1400£79
1802 17038

~?Data are means = SE.

P
0.84

0.84
0.51 - @
0.81
0.76

0.66 | @
0.60
0.96

0.84 - ®
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