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Abstract 
 
Aim 
Emerging evidence supports initiating oral sodium bicarbonate (OSB) at a serum bicarbonate (HCO3) level of less 
than 22mmol/L. We look to identify the prevalence of metabolic acidosis of chronic kidney disease (MA-CKD) and its 
management with OSB at a regional university hospital.  
 
Methods 
Retrospective data was collected using the national electronic renal database (eMED) to identify chronic kidney 
disease (CKD) patients with MA-CKD over a one-year period.  
 
Results 
One-hundred and forty-four patients were identified with CKD, of which 131 (89%) were tested for HCO3. MA-CKD 
was present in 44 patients (34%), all had eGFR< 30ml/min/1.73m2, 7 (16%) were prescribed OSB, 7(16%) OSB was 
contraindicated, and 37 (84%) patients managed with dietary input only. Mean HCO3 level at initiation in OSB group 
was 18.3±1mmol/L compared to 19.4±1.4mmol/L in dietary input only group which was statistically significant 
(p<0.05). 
 
Conclusion 
A high burden of advanced CKD was found in the regional nephrology centre, with one third of patients 
demonstrating MA-CKD. Majority had dietary input only. Further awareness and consensus need to be established 
on the benefits of treating MA-CKD with OSB. 
 
 
 
Introduction  
 
Metabolic acidosis of chronic kidney disease (MA-CKD) is commonly present at a glomerular filtration rate of less 
than 30ml/min/1.73m2 1. It is defined as serum bicarbonate levels that are consistently less than 22mmol/L in a 
patient with chronic kidney disease (CKD)2. It is associated with worsening of CKD mineral and bone disease, muscle 
wasting, hyperkalaemia, hyperlipidaemia, insulin resistance and progression of CKD with increased mortality3, 4. 
Managing hypertension, proteinuria and glycaemic control are the cornerstones of preventing CKD progression5. 
However, recent evidence suggests MA-CKD is an independent modifiable factor leading to progression of CKD3, 6. 
Active management of MA-CKD with appropriate diet and oral alkali supplementation, including oral sodium 
bicarbonate (OSB), to maintain serum bicarbonate (HCO3) level of more than 22mmol/L can potentially slow down 



the progression of CKD7 . We look to identify the prevalence of MA-CKD and patients being treated with OSB at 
University Hospital Galway (UHG). 
 
 
Methods 
 
Electronic renal database (eMED) for Galway region was used to retrospectively identify the patients with chronic 
kidney disease (CKD) who had MA-CKD over the time period between 1st January 2017 and 31st December 2017 and 
visited the clinic on 2 or more occasions within that period. MA-CKD was defined as HCO3 less than 22mmol/L on 
two or more occasions during the study period. 
The identified patients were checked for active drug prescription of OSB during the study. Record for dietician input 
was also reviewed. Baseline estimated glomerular filtration rate (eGFR) was noted and categorised into eGFR less 
than or more than 30ml/min per 1.73m2. Mean HCO3 values were calculated for patients on treatment with OSB and 
on dietary input only.   
 
The last 3 clinical notes were analysed to assess for any rationale for or against the usage of OSB. Patients were also 
categorised if relative clinical contraindication for prescribing OSB was present which included uncontrolled 
hypertension and symptomatic pulmonary oedema as assessed in the last three clinical visits. Uncontrolled 
hypertension was defined as clinic blood pressure of more than 160/90 mmHg or using more than 3 
antihypertensive agents with the last three clinical visits noting hypertension as an active management issue. 
Symptomatic fluid overload was based on clinical judgement and included assessment of jugular venous pressure, 
lung auscultation, signs of peripheral oedema and symptoms of exertional dyspnoea, orthopnoea or paroxysmal 
nocturnal dyspnoea. Patients with severe organ dysfunction including respiratory or hepatic insufficiency were 
excluded from the study. Standard dietary input included relatively moderate protein intake of 0.8g/kg bodyweight 
in advance CKD and fruits and vegetables in patients not prone to hyperkalaemia. Serum bicarbonate measurements 
were part of routine hospital ‘renal profile’ when ordered. All data was collected using a standardised proforma and 
a p-value of <0.5 was considered statistically significant.  
 
 
Results 
 
A total of 147 patients were classified as having CKD based on eGFR value of less than 60ml/min per 1.73m2 or 
persistent haematuria or proteinuria for three months or more. Sixty were females (41%) and 87 were males (59%). 
From the cohort of CKD patients, 131 (89%) were tested for HCO3 levels. Mean (± standard deviation) serum HCO3 
levels were 23±3 mmol/L. Forty-four patients (34%) had HCO3 less than 22mmol/L. The prevalence of MA-CKD 
amongst the CKD population tested for HCO3 was 34%. Patient with MA-CKD, 20 were females (45%) and 24 were 
males (55%). All the patients with MA-CKD had eGFR less than 30ml/min/1.73m2.  
 
Management included dietician input for CKD related diet and therapy with OSB. Seven patients (16%) were on OSB 
and 37 patients (84%) were managed with dietary input only, of which 7 had a relative contraindication to OSB due 
to either uncontrolled hypertension or symptomatic fluid overload. All patients being treated with OSB were on a 
standard dose of 600mg three times daily. The OSB group had a mean serum HCO3 value of 18.3 ±1mmol/L at 
initiation, while dietary input only group had a mean serum HCO3 value of 19.4±1.4mmol/L (table 1). The mean 
difference between the two groups was statistically significant (p<0.05) (figure 1).   
 
 
           Table 1: Summary of Results 

Males,  n (%) 87 (59%) 

Females, n (%) 60 (41%) 

Serum bicarbonate (mmol/L)1 23±3 

Serum bicarbonate less than 22mmol/L, n (%)  44 (34%) 

Patients on oral sodium bicarbonate, n (%) 7 (16%) 

Serum bicarbonate at initiation of OSB (mmol/L)1 18.3±1 

Serum bicarbonate in dietary input only group (mmol/L)1 19.4±1.4 

Serum Potassium (mmol/L)1  4.8±0.6 

Serum Calcium (mmol/L)1  2.29±0.15  
          1: Mean± Standard deviation 



             Figure 1. 

 
                                       OSB: Oral sodium bicarbonate 

 
 
Discussion 
 
The prevalence of CKD in Republic of Ireland is estimated to be around 11.8% in the population of which less than 
1.5% represents advanced CKD (eGFR less than 30ml/min per 1.73m2)8. This study highlights that MA-CKD is 
prevalent in approximately one-third of the CKD population seen at UHG. All the patients identified had an eGFR of 
less than 30ml/min per 1.73m2 which is indicative of loss of nephrons leading to decreased ability to generate 
ammonia which is essential in the pathway to excrete hydrogen ions. The majority of the advanced CKD patients 
with chronic metabolic acidosis were managed with dietary input only. The patients who were initiated treatment 
with OSB had a lower serum bicarbonate level compared to dietary management only (18.3 ±1 vs 19.4±1.4 mmol/L). 
This may reflect practice of only considering OSB in severe MA-CKD, reservations over potential adverse effects of 
salt loading when supplementing with OSB leading to worsening of hypertension and volume status and a lack of 
awareness amongst junior doctors of the beneficial effects of maintaining serum bicarbonate above 22mmol/L. 
However, majority of the patients with CKD were tested for serum bicarbonate levels (89%) complying with 
international guidelines.  
 
Over the last decade, emerging randomised control trials (RCT) have shown slower progression of CKD when 
supplemented with OSB3, 9-11.  In one study, when comparing OSB group with standard care, no difference in 
congestive heart failure related hospitalisations or blood pressure was noted 3. Bone is used as a buffer by excess 
hydrogen ions in acidotic state which increases bone fragility12. Preservation of bone health was noted in some 
studies when metabolic acidosis was corrected 13, 14. Increase in muscle mass, improved vascular endothelial function 
and better global cognitive and executive performance has been demonstrated with improved serum bicarbonate 
levels15-17.  Recently presented data from UBI study at the 56th European Renal Association- European Dialysis and 
Transplant Association (ERA-EDTA) congress showed significant reduction in CKD progression by correcting MA-CKD 
with OSB.  
 
Kidney disease improving global outcomes (KDIGO) guidelines (2012) suggest using oral bicarbonate therapy in the 
CKD patient population at a serum bicarbonate value of less than 22 mmol/L18. 
 
This study has certain limitations that need to be considered when interpreting the present results. The data 
collected for the study were from a hospital-based electronic system and all measurements were taken previously. 
To our knowledge, this is the first study looking at prevalence of MA-CKD at a university hospital nephrology 
outpatient setting and assessing the practice of using OSB as part of active management in the Republic of Ireland. 
 
In conclusion, a high proportion of CKD patients managed in nephrology outpatient setting at UHG have MA-CKD, 
however, only a minority of the patients were managed with OSB to improve serum bicarbonate levels. Current data 
suggests correcting MA-CKD slows CKD progression. Further awareness and consensus need to be established on the 
benefits of treating MA-CKD with OSB. 
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