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Objectives


 

After attending this session, the 
participant will be able to:


 
recognize where vitamin therapy may be 
indicated in CKD patients 


 

critically evaluate the current evidence 
based literature describing the use of 
high potency vitamin therapy in CKD 
patients 


 

safely and effectively use high potency 
vitamin therapy in a typical CKD patient



Vitamin B Complex


 

Vitamin B1-thiamine


 
Vitamin B2-riboflavin


 

Vitamin B3-niacin/niacinamide


 
Vitamin B5-Pantothenic acid


 

Vitamin B6-pyridoxine


 
Vitamin B7-biotin


 

Folic Acid (aka Vitamin B9)


 
Vitamin B12-Cyanocobalamin



Why supplement B vitamins in 
CKD?


 

Deficiency


 
Typical diet of CKD patients low in B-

 vitamins


 
Uremia in stage 5 CKD can affect activity 
of pyridoxine (B6) and folic acid


 

B-vitamin loss during dialysis


 
Suppression of 
hyperhomocysteinemia and 
prevention of cardiovascular disease 
(CVD)



Deficiency



Semin Dial 1997; 10: 272-277

B-Vitamin Deficiency and CKD


 

The typical renal failure diet is low in 
B-vitamins


 

Uremic toxins present in Stage 5 CKD 
interfere with active moiety of vitamin 
B6 and membrane transport of folate


 

Dialysis removes small, water soluble 
vitamins (B-vitamins and vitamin C)


 
High-flux HD>conventional HD


 

HD=PD



Consequences of unaddressed B-
 Vitamin Deficiency


 

Virtually all unsupplemented “pre-dialysis”
 and dialysis patients develop pyridoxine 

(B6) deficiency


 
exacerbated by high-flux HD


 

Cyanocobalamin (B12) deficiency, is protein 
bound-

 
deficiency not common in dialysis 


 

Folic acid deficiency can occur in 
unsupplemented CKD patients


 

Anemia related to deficiencies of folic acid, 
pyridoxine (B6) and cyanocobalamin (B12)

Seminars Dial 1997; 10: 272-277



Prevention of B-Vitamin Deficiency 
in CKD


 

Dialysis patients should receive minimum 
daily supplementation with to prevent 
deficiency:


 
Folic acid 0.8-1 mg



 
Pyridoxine (B6) 10 mg



 
Cyanocobalamin (B12) 6 mcg

Seminar Dial 1997; 10: 272-277



CKD and B-Vitamin Deficiency


 

Recommendation: Supplementation with a renal 
vitamin preparation, such as Renavite®1 tablet PO 
DAILY (Post-HD, applicable): 


 

1.5mg thiamine (B1)


 

1.7mg riboflavin (B2)


 

6ug cyanocobalamin (B12)


 

10mg pyridoxine (B6)


 

10mg pantothenic acid (B5)


 

20mg niacinamide (B3)


 

100mg vitamin C


 

300 ug biotin (B7)


 

1mg folic acid



Stage 3 and 4 CKD-Draft


 

Draft Renal Dietitian’s Position 
Statement:


 
Renavite®

 
would be indicated in Stage 3 

and 4 CKD patients with inadequate 
nutritional intake:


 

Eating less than 50% of meals and/or consuming 
less than 1500 kcal/day



 

Chronically poor or erratic eating habits


 

Reduced appetite, nausea, vomiting, taste 
changes or food aversions



 

Undesirable weight loss


 

Food insecurity



Treatment of Overt B-vitamin 
Deficiency
B-Vitamin Deficiency Sign/ Symptoms Treatment

Thiamine (B1) Beri-Beri CHF; peripheral 
neuritis (Wet)
Peripheral 
neuropathy (dry)

100 mg/d 
IM/IV x7, 
then 5-30 
mg/d PO x 
1 month

Thiamine (B1) Wernicke’s 
Encephalopathy
Wernicke-
Korsakoff 
Syndrome

Nystagmus, eye 
MM weakness, 
ataxia, 
confabulatory 
psychosis

100 mg IV, 
then 50-100 
mg/d IM/IV-

 
until eating 
balance diet

Niacin (B3) Pellegra Dermatitis, 
diarrhea, 
dementia, leading 
to death (4Ds)
Red beefy tongue

50-100 mg 
PO tid-qid

Harrison's Practice 2010; Lexi-

 

Drugs 2010



Treatment of Overt B-vitamin 
Deficiency
B-Vitamin Deficiency Signs/ Symptoms Treatment

Pyridoxine (B6) Drug-Induced
Deficiency

Neuritis 100-200 
mg/day PO

Folic Acid - Megaloblastic 
Anemia

0.4 mg/day 
IV/IM/SC/PO

Cyanocobalamin 
(B12)

Perinicious 
anemia –

 
malabsorption
Low intake

Megaloblastic 
anemia; infection; 
Peripheral 
neuropathy, 
disequilibrium, optic 
atrophy, irritability, 
forgetfulness; 
↓positional, vibrational 
sense, reflexes; +ve 
Romberg/Babinski;  
dementia, psychosis

1000 mcg/d 
x 5 days, 
then 500-

 
1000 
mcg/month; 
250 mcg/d 
PO (if 
intrinsic 
factor 
present)

Harrison's Practice 2010; Lexi-

 

Drugs 2010



High-Potency B-Vitamin 
Supplementation



Background


 

CVD and CKD


 
CKD patients are at high risk for 
development of and mortality from CVD


 

Hyperhomocysteinemia is a non-
 traditional risk factor for CVD


 

Hyperhomocysteinemia is found in >90% 
of ESRD on dialysis


 

From NHANES, homocysteine levels were 
9-11X higher in patients with Clcr<60 
mL/min/1.73 m2 



Homocysteine (Hcy)


 

Inherited hyper-Hcy treated with folic acid, 
cyanocobalamin and pyridoxine have ↓Hcy 
levels and CV events-”homocysteine hypothesis”


 

General population studies show a 
strong relationship between Hcy and 
CV events


 

However, RCTs in patients with CVD 
have found neither a reduction in CV 
events nor mortality with txt with B-

 vitamins
Am J Kidney Dis 2009; 54: 478-

 

489



B Vitamins and Homocysteine-
 Endothelial Dysfunction


 

Folic acid ↓Hcy by ~25% and 
cyanocobalmin by an additional 7%


 

pyridoxine is also effective to lower 
homocysteine


 

Although folic acid reduces 
homocysteine levels in CKD patient, it 
does not improve endothelial 
dysfunction markers

Am J Kidney Dis 2009; 54: 478-

 

489



B-Vitamin Supplementation 
and CKD Outcome Studies



Dialysis



Wrone 2004
Design Multicentre, Randomized, Placebo 

Controlled

Population 578 Adult patients undergoing HD or PD; 
Excluded patients receiving IDPN, anticipating 
LR Kidney Tx, receiving anti-seizure medication, 
residing in an institution or terminally ill. Median 
follow-up was 24 months. (N. California, USA)

Intervention renal vitamin containing  folic acid 5 mg or 
renal vitamin containing folic acid 15 mg daily 
(identical looking capsules)(R&D Laboratories)

Comparator Standard therapy with a renal vitamin 
containing folic acid 1 mg daily

Outcomes Main outcomes: CV events and mortality 
(coronary artery intervention, MI, stroke, TIA, 
CEA, limb amputation, or death)
Secondary outcomes: vascular access 
thrombosis (in AVFs), 

J Am Soc Nephrol 2004; 15: 420-

 

26



Results-Primary Outcome

P=0.47



Results

CV Event 
Rate +death:

P=-0.033

Baseline Hcy lowest 
to highest



Conclusion


 

“For patients with ESRD treated with 
dialysis, these results do not support 
administration of folic acid beyond 
the generally recommended 1 mg/d.”



HOST

Design Multicentre, Randomized, Placebo Controlled

Population 2056 Adult (>21 years), ESRD, receiving maintenance 
HD or PD or with a Clcr<30 mL/min.; Plasma 
Homocysteine ≥15 mmol/L; Mean followup 3.2 years

Intervention Folic acid 40 mg/pyridoxine 100 
mg/cyanocobalamin 2 mg/d (Also allowed to take 
MV containing folic acid≤1 mg)

Comparator Placebo (identical looking capsule)

Outcomes Primary-

 

death from any cause
Secondary-

 

time to MI, stroke or amputation of any 
extremity and a composite of these 3 plus all-cause 
mortality. Time to AV access thrombosis (HD Patients 
only).

J Am Med Assoc 2007; 298: 1163-

 

1170



Results-Primary Outcome



Primary and Secondary Outcomes



Conclusion


 

“Treatment with high dose folic acid 
and B vitamins did not improve 
survival or reduce the incidence of 
vascular disease in patients with 
advanced CKD or ESRD”



Heinz 2009-Meta-analysis
Design Separate meta-analyses of retrospective (11)  

prospective (12) and interventional (5) studies

Population ESRD treated at least 1 month with HD or CAPD

Intervention Retrospective and Prospective: influence of B vitamins  
(folic acid, vitamin B-6 and vitamin B-12) on 
homocysteine levels
Interventional: effect of B vitamins  (folic acid, vitamin B-

 
6 and vitamin B-12)  on risk of mortality and CV 
morbidity

Comparator Not applicable

Outcomes Primary outcome: total mortality
Secondary Outcomes: occurrence of 1st

 

fatal or non-fatal 
CV event (MI, USA, coronary vascularization procedures, 
sudden cardiac death, stroke, PAD, Pulmonary embolism, 
thrombosis). Shunt thrombosis NOT considered an 
outcome.

Am J Kidney Dis 2009; 54: 478-

 

489



Retrospective Studies



Prospective Observational Studies-
 Mortality



Prospective Observational Studies-
 CV events



Interventional Studies: Fatal and 
Non Fatal CV Events, total Mortality



Conclusion


 

“Total homocysteine may be a risk 
factor for CV events and total 
mortality in patients with ESRD not 
receiving vitamin supplementation or 
folic acid food fortification.

 
There may 

be potential
 

for reducing CV disease 
in this population by folic acid 
supplementation.”



Heinz 2010

Design Multicentre, Randomized, double-blind, placebo 
controlled

Population 650 Adults (20-80 years), with ESRD treated at least 1 
month with HD, regardless of homocysteine levels. Median 
follow-up 2.1 years

Intervention Folic  acid 2.5 mg, cyanocobalamin 25 mcg, pyridoxine 10 
mg tablets; 2 tablets post-HD; Tablets also contained 6 
other water-soluble vitamins similar to daily allowances.

Comparator Folic acid 0.1 mg/cobalamin 2 mcg/pyridoxine 0.5 mg 
(Placebo); 2 tablets post-HD. Tablets also contained 6 other 
water-soluble vitamins similar to daily allowances

Outcomes Primary outcome: total mortality
Secondary Outcomes: occurrence of 1st

 

fatal or non-fatal CV 
event (MI, USA, coronary vascularization procedures, 
sudden cardiac death, stroke, PAD, Pulmonary embolism, 
thrombosis). Shunt thrombosis NOT considered an outcome.

Circulation 2010; 121: 1432-1438



Results



Primary and Secondary Outcomes





Conclusions


 

“Increased intake of folic acid and 
vitamin B6 did not reduce total 
mortality or had significant effect on 
the risk of CV events in patients with 
ESRD.”



Non-dialysis CKD



Renal HOPE-2
Design Multicentre, Randomized, Placebo Controlled

Population Adults ≥55 years with a history of CVD (coronary, 
cerbrovascular or peripherial vascular) or diabetes with 
additional risk factors for atherosclerosis, irrespective of 
homocysteine levels. Patients taking ≥0.2 mg folic acid 
excluded. Post-Hoc analysis of 619 participants with a 
Clcr<60 mL/min. Median follow-up 5 years.

Intervention Folic acid 2.5 mg/pyridoxine 50 mg/vitamin B-12 1 mg/d

Comparator Placebo

Outcomes Primary-

 

death from CV causes, MI and stroke.
Secondary-total ischemic event (including death from CV 
causes, MI, stroke, hospitalization for USA and 
revascularization), total mortality, hospitalization for USA, 
hospitalization for CHF, revascularization, cancer incidence 
and cancer death. Other outcomes included TIAs, VTEs 
and fractures. 

Nephrol Dial Transplant 2008; 23: 
645-653





Primary and Secondary Outcomes



Hospitalization for HF



Primary and Secondary Outcomes



Conclusion


 

“Active treatment with B vitamins 
lowered homocysteine levels in 
participants with CKD but did not 
reduce CV risk.”



DIVINe
Design Multicentre,  randomized, placebo-controlled trial

Population 238 adult patients (≥18 years) type 1 or 2 diabetics with 
diabetic nephropathy (UAR 300 mg/day or ≥500 mg 
protein/day); Excluded: Stage 4 or 5 CKD patients 
(Clcr<30 mL/min), those awaiting dialysis, or women who 
were pregnant or unwilling to practice effective 
contraception

Intervention B vitamins that contained folic acid 2.5 mg/pyridoxine 25 
mg/vitamin B-12 1 mg daily

Comparator Placebo

Outcomes Primary: progression of nephropathy assessed by change 
in GFR (99-Tc radionucleotide) and MDRD (4 variable)
Secondary/tertiary: occurrence of vascular events (MI, 
stroke, revascularization, such as peripherial, cardiac 
angioplasty or cardiac bypass) and all-cause mortality, 
cognitive decline (MMSE), and amputation (for peripherial 
artery disease)J Am Med Assoc 2010; 303:1603-

 

1609



Results



Secondary and Tertiary Outcomes



Primary and Secondary Outcome



Conclusions

“Participants with Stage 1 to 3 CKD, the 
use of high dose B vitamins (containing 
2.5 mg folic acid, 25 mg vitamin B-6, 
vitamin B12 1 mg) compared to placebo 
resulted in greater decrease in GFR and 
an increase in MI and stroke. 

Given the recent large-scale clinical trials 
showing no benefit, and our trial 
demonstrating harm, it would be 
prudent to discourage the use of high-

 dose vitamin B as a homocysteine-
 lowering strategy outside the framework 

of properly conducted clinical research.”



Food for thought….


 

B-vitamin supplementation indicated to:


 
Prevent deficiency in non-dialysis and dialysis 
CKD patients (e.g. Replavite

 
1 PO daily)



 
Treat B-vitamin deficiency 


 

High-potency B-vitamin supplementation is 
NOT indicated to reduce 
hyperhomocysteinemia

 
and possible 

associated CVD risk AND may cause harm
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