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04 March 2022 (Issued 08 July 2022) 

The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 

advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 

NHSScotland. The advice is summarised as follows: 

ADVICE: following a full submission assessed under the orphan equivalent medicine process 

potassium citrate and potassium hydrogen carbonate (Sibnayal®) is accepted for use within 

NHSScotland. 

Indication under review: for the treatment of distal renal tubular acidosis (dRTA) in adults, 

adolescents and children aged one year and older. 

In a phase II/III open-label sequential study, potassium citrate/potassium hydrogen 

carbonate was non-inferior to standard alkalising agents measured by average blood 

bicarbonate levels during 3 days of treatment at steady state in patients with dRTA. 

This advice applies only in the context of an approved NHSScotland Patient Access Scheme 

(PAS) arrangement delivering the cost-effectiveness results upon which the decision was 

based, or a PAS/ list price that is equivalent or lower.  

This advice takes account of the views from a Patient and Clinician Engagement (PACE) 

meeting. 
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Indication 
For the treatment of distal renal tubular acidosis (dRTA) in adults, adolescents and children 

aged one year and older.1 

Dosing Information 
Dosing of potassium citrate/potassium hydrogen carbonate is based on age and weight. Table 

1 outlines target starting daily doses for each age group. Doses should be incrementally 

titrated to obtain the optimal dose that provides adequate metabolic acidosis control based 

on plasma bicarbonate and potassium levels. The maximum dose, regardless of the age 

group, is either 10mEq/kg/day or a total daily dose of 336mEq, whichever is lower. The total 

daily dose is administered twice daily, typically 12 hours apart.  

 

Table 1. Potassium citrate/potassium hydrogen carbonate posology.1 

Age group Dose 

Adults initiation at 1mEq/kg/day, with a maximal 
incremental increase/decrease of 
0.5mEq/kg/day to optimal dose 

Adolescents from 12 years initiation at 1mEq/kg/day, with a maximal 
incremental increase/decrease of 
1.0mEq/kg/day to optimal dose 

Children from 4 to 11 years initiation at 2mEq/kg/day, with a maximal 
incremental increase/decrease of 
1.5mEq/kg/day to optimal dose 

Children from 1 to 3 years initiation at 4mEq/kg/day, with a maximal 
incremental increase/decrease of 
1.5mEq/kg/day to optimal dose 

 
For more information, see Summary of product characteristics (SPC).1 

Product availability date 
17 June 2022 

Potassium citrate/potassium hydrogen carbonate meets SMC orphan equivalent criteria. 

 

Summary of evidence on comparative efficacy 

 

Sibnayal® is a fixed-dose combination of potassium citrate and potassium hydrogen carbonate in a 

prolonged-release granules formulation. Potassium citrate/potassium hydrogen carbonate both 

act as alkalising agents and buffer metabolic acidosis. The combination also provides a source of 

potassium to correct hypokalaemia, and the citrate acts as a calcium chelating agent.1 

 

Study B21CS was a multicentre, open-label, non-inferiority, sequential phase II/III study which 

evaluated the efficacy and safety of potassium citrate/potassium hydrogen carbonate compared 
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with standard alkalising agents in paediatric (aged ≥6 months) and adult patients (aged 18 to 55 

years) with dRTA. Patients received standard of care (the patient’s usual alkalising agent) orally for 

5 days at a fixed dose, followed by potassium citrate/potassium hydrogen carbonate orally twice 

daily for a titration period of up to 30 days, and a final 5-day fixed optimal dose period. During the 

titration phase, evaluations were planned and performed at regular intervals (every 2 to 10 days). 

Dose increments of 0.5, 1.0, or 1.5 mEq/kg/day (max daily dose 10mEq/kg/day) were considered 

by the investigator based on serum bicarbonate levels. The titration period was completed when 

two tests within 24 hours showed normal serum bicarbonate levels. Patients then continued on 

this optimal fixed dose for the final 5 day study period. Patients were required to eat meals at 

regular times, following a diet recommended by local dieticians, and to have a similar diet on day 5 

of the first and third study periods.2  

 

The primary outcome of the study was the average bicarbonate blood level during 3 days of 

treatment at steady state with potassium citrate/potassium hydrogen carbonate versus standard 

of care (day 2 to day 4 of the first and third study periods). The bicarbonate levels were measured 

prior to the morning dose of treatment. Efficacy analyses were performed in the intention-to-treat 

population, which included all patients who received at least one dose of the study drug at steady 

state (phase I and III) and with at least one efficacy assessment, and the per-protocol population, 

defined as all patients who completed the study with no major protocol deviations having an 

impact on efficacy. Non-inferiority (and superiority) of potassium citrate/potassium hydrogen 

carbonate versus standard of care was to be declared when the lower, one-sided 97.5% 

confidence limit on the mean difference lay entirely on the positive side of the non-inferiority 

margin equal to -2.5mmol/L.2  

 

The primary outcome of a non-inferior treatment effect in blood bicarbonate levels with 

potassium citrate/potassium hydrogen carbonate versus standard of care treatments was met. 

The pre-specified criteria to claim superiority in the primary outcome (in the per protocol 

population) were also met. Secondary outcomes, including acceptability, were generally 

supportive of the primary outcome. See Table 2 for more details.  

 

Table 2. Efficacy outcomes of B21CS.2 
 Per protocol population* ITT population* 

 Potassium 
citrate/potassium 

hydrogen carbonate 

Standard 
of care 

Potassium 
citrate/potassium 

hydrogen carbonate  

Standard 
of care 

Primary outcome: non-inferiority and superiority analyses on blood bicarbonate level 

Number of patients 29 29 31 34 

Mean difference 
(mmol/L) 

1.42 1.64** 

95% CI (0.41 to 2.43) (0.67 to 2.60) 

Non-inferiority p-value <0.001 - 

Superiority p-value 0.004 <0.001 

Secondary outcome: responders***  

Proportion of 
responders 

90% 45% 90% 43% 
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 Per protocol population* ITT population* 

 Potassium 
citrate/potassium 

hydrogen carbonate 

Standard 
of care 

Potassium 
citrate/potassium 

hydrogen carbonate  

Standard 
of care 

Secondary outcome: potassium levels 

Number of patients 28 29 33 30 

Mean plasma potassium 
levels (day 2 to day 4) 
(mmol/L) 

3.7 4.0 3.8 4.0 

Proportion with 
hypokalaemia after 4 to 
5 days of treatment 

18% 18% 17% 17% 

Secondary outcome: acceptability (evaluated using VAS scores in Acceptability Analysis SetA) 

Palatability mean score 
(mm) 

- - 74.4 49.3 

Ease of administration 
(mm) 

- - 75.7 60.1 

Ease of swallowing 
(mm) 

- - 71.2 68.6 

*Patients received both standard of care and potassium citrate/potassium hydrogen carbonate, and acted as their 
own controls 
**Least squares mean 
*** response was defined as mean bicarbonate level higher than normal blood bicarbonate range 
A = Patients who received at least 1 dose of study drug and with at least 1 acceptability assessment 
CI = confidence interval; ITT = intent-to-treat; VAS = visual analogue scale 

 
Study B22CS is a multicentre, open-label extension study, evaluating the efficacy and safety of 

potassium citrate/potassium hydrogen carbonate in the long-term in patients with dRTA. Patients 

who completed study B21CS were eligible to enter B22CS and continue treatment with potassium 

citrate/potassium hydrogen carbonate at the optimal dose, adjusted if necessary, for at least 24 

months. The primary objective was to evaluate safety via measuring adverse events (AEs), and 

efficacy was a secondary objective. Exploratory outcomes included long-term acceptability and 

quality of life.2 

 

A total of 30 patients entered the open-label extension study, 29 of whom had data for up to 24 

months. Overall, the proportion of patients that had plasma bicarbonate levels in the normal 

range were 52% at baseline, 91% at 3 months, 63% at 6 months, 79% at 12 months, 85% at 18 

months, and 62% at 24 months. The proportion with clinically normal plasma potassium levels 

were 84% at baseline, 95% at 3 months, 95% at 6 months, 94% at 12 months, 90% at 18 months, 

and 91% at 24 months. To evaluate treatment acceptability, patients were asked at month 24, 

using a 100mm visual analogue scale (VAS), why they preferred potassium citrate / potassium 

hydrogen carbonate over their previous alkalinising treatment. The mean VAS scores were high for 

improvement in efficacy (91%), improvement in safety (72%), more appropriate formulation 

(84%), more convenient number of daily dose intakes (90%), and improvement in taste (69%). The 

change of alkalising treatment from their standard of care to potassium citrate/potassium 

hydrogen carbonate led to an average improvement in their quality of life using a 100mm VAS of 

81% at 6 months and 89% at 24 months.2 
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Summary of evidence on comparative safety 

 

In the B21CS study the titration period for potassium citrate/potassium hydrogen carbonate 

ranged from 4 days to 25 days, and the fixed optimal dose phase lasted for 5 days. Any treatment-

emergent AE was reported by 65% (24/37) of patients and these were considered treatment-

related in 30%; one patient (2.7%) had a serious treatment-emergent AE; no patients discontinued 

therapy due to an AE. In B22CS, where patients received potassium citrate/potassium hydrogen 

carbonate for up to 24 months, 90% of patients experienced at least one AE (all but one of these 

AEs were determined to be treatment-emergent); four patients (13%) had a serious AE; no 

patients had a treatment-emergent AE that led to treatment discontinuation.2 

 

The most frequently reported treatment-emergent AEs of any grade with an incidence >10% in 

B21CS for patients that received at least one dose of potassium citrate/potassium hydrogen 

carbonate were abdominal pain (22%), headache (16%), upper abdominal pain (14%), and fatigue 

(11%). In B22CS, the only treatment-emergent AE of any grade with an incidence of >10% was 

abdominal pain (13%).2 

 

Overall, potassium citrate/potassium hydrogen carbonate in paediatric, adolescent and adult 

patients with dRTA was generally well tolerated with no patients discontinuing treatment due to 

AEs in a 24-month treatment period. The main AEs were gastro-intestinal events of which 

abdominal pain was the most common. At present there is no evidence to suggest a difference in 

safety profiles between potassium citrate/potassium hydrogen carbonate and standard of care 

treatments.2 

 

Summary of clinical effectiveness issues 

 

Distal renal tubular acidosis (dRTA) is a rare disorder of impaired net acid secretion by the distal 

tubule characterised by hyperchloraemic metabolic acidosis. It can be acquired or inherited, and if 

left untreated or poorly treated, can be severely debilitating. The complications of metabolic 

acidosis include but are not limited to stunted growth in infancy, hearing loss, bone deformities, 

lithiasis, gastrointestinal disturbance, tachypnoea, loss of appetite, and can lead to chronic kidney 

disease. Additionally, patients with dRTA often suffer from hypokalaemia, which mostly results in 

muscle weakness but can also result in mild fatigue, constipation, myalgia, bone pain, and can 

potentially present as a metabolic emergency. Treatment of dRTA includes alkalising agents to 

restore normal acid-base balance. Current treatments are not specifically licensed for dRTA, and 

there is limited evidence to support their use in dRTA, including the paediatric population. These 

medicines are limited by poor gastrointestinal tolerability, bitter taste, and multiple daily doses, 

which can impact on adherence to treatment. Potassium citrate/potassium hydrogen carbonate 

meets SMC orphan equivalent criteria.2 
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The primary outcome of B21CS demonstrated that patients receiving potassium citrate/potassium 

hydrogen carbonate had a mean bicarbonate level during 3 days of treatment at steady state of 

23.1mmol/L, with 90% of the patients achieving 3-day mean normal bicarbonate levels. This 

compared to a baseline of 21.7 mmol/L and 43%. The clinical impact of such changes in serum 

bicarbonate is uncertain. This treatment effect was generally maintained in the open-label 

extension study during 24 months of therapy, although there was a degree of variability with 

responder rates. Mean potassium levels were within normal limits and 82 to 84% of patients 

maintained a normal potassium level during 24 months of therapy.2 

 

There are substantial methodological limitations to the evidence provided. Study B21CS makes the 

assumption that patients were on an optimal standard of care dose based on their long-term usual 

care, and this dose was not modified during the 5 days follow-up. In contrast, a titration phase (up 

to 30 days) for potassium citrate/potassium hydrogen carbonate was undertaken by each patient 

in order to find the optimal dose before the 5 day follow-up. The titration phase involved regular 

contact with the investigator, and careful titration of dose based on serum bicarbonate levels. 

These differences between standard of care and potassium citrate/potassium hydrogen carbonate 

may hinder any conclusions of non-inferiority or superiority. A direct comparison between 

potassium citrate/potassium hydrogen carbonate and standard of care would have been more 

informative than the sequential crossover design of Study B21CS, although the difficulties in 

conducting studies in rare diseases and in children are acknowledged.2  

 

There are also considerations for interpreting the results. The comparisons of potassium 

citrate/potassium hydrogen carbonate versus standard of care for serum potassium, urine 

calcium, and urine citrate levels are limited by the use of different compounds in the standard of 

care treatment period. For example, patients during the standard of care treatment period may 

not have been taking a potassium containing alkalising agent, resulting in perceived benefits in 

serum potassium levels with potassium citrate/potassium hydrogen carbonate. A further 

consideration is that long-term bicarbonate levels as measured in B22CS showed high variability 

between each study visit (proportion of patients with normal bicarbonate levels at each study visit 

ranged from 52% to 91%). This may be partly explained by the single measurement at each time 

point, variation in time point (hours after intake), treatment compliance, and time of dose 

adjustment. Lastly, long-term outcomes that explored acceptability of potassium 

citrate/potassium hydrogen carbonate versus standard of care should be interpreted with caution 

due to potential information and recall bias, and due to the phrasing of the question that patients 

were asked.2 

 

There are issues with the population of B21CS that may limit generalisability of the results to the 

Scottish population. The large majority (95%) of patients in the study had inherited dRTA, which is 

in contrast to evidence that suggests in the UK only 22% of dRTA cases have presumed primary 

aetiology. Regulatory authorities felt that the treatment effect of potassium citrate/potassium 

hydrogen carbonate would be similar in both groups. Moreover, the average age of patients in 

B21CS is much younger than the wider dRTA population; mean age of B21CS was 11.5 years versus 

53 years (inherited dRTA: 26 years; acquired dRTA: 61 years) in a UK epidemiological study. No 
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patients were recruited from the UK; out of the 13 centres that recruited patients, 11 were in 

France.2, 3 

 

Clinical experts consulted by SMC consider potassium citrate/potassium hydrogen carbonate a 

therapeutic advancement due to the reduced pill burden and frequency of administrations. 

Potassium citrate/potassium hydrogen carbonate is administered twice daily, which is less 

frequent than most standard of care treatments. This can be particularly advantageous for 

patients who have to take doses during the night. There are also some data to suggest that the 

potassium citrate/potassium hydrogen carbonate formulation has a better taste over standard of 

care, which may have implications for adherence, although this has not been evaluated. A 

potential limitation with potassium citrate/potassium hydrogen carbonate for a small proportion 

of patients is that it cannot be administered via a feeding tube, which is a common way of 

administering alkalising agents to very young patients.2 

 

Patient and clinician engagement (PACE) 

 

A patient and clinician engagement (PACE) meeting with patient group representatives and clinical 

specialists was held to consider the added value of potassium citrate/potassium hydrogen 

carbonate, as an orphan equivalent medicine, in the context of treatments currently available in 

NHSScotland.  

 

The key points expressed by the group were: 

 Distal renal tubular acidosis (dRTA) is a rare condition that varies in severity. It can affect 

growth and development causing failure to thrive in children, weakness, bone pain and poor 

bone growth. If left untreated it can also cause significant renal stone disease, particularly in 

adults, which can affect renal function and may lead to emergency hospital admissions. 

Deafness is also associated with some types of dRTA. 

 There are limited treatment options available for dRTA. Current therapies are unpalatable and 

large volumes of solution may be necessary for patients unable to swallow tablets. Complex 

dosing regimens with frequent daily doses are often required. These treatments are associated 

with an undesirable sodium load. There can be issues obtaining a regular supply of some 

preparations across Scotland. 

 Potassium citrate/potassium hydrogen carbonate is the first treatment specifically licensed for 

dRTA. The combined formulation and simplified twice daily dosing regimen could reduce 

medication burden for the patient and their caregivers which PACE participants agreed was an 

important consideration. Compared with alternative treatments, lower volumes are required 

and it may be more palatable. This could increase medication compliance and improve disease 

stability.  

 Better disease control may improve symptoms such as lethargy and weakness and there could 

be longer-term benefits. More stable disease may reduce the number of hospital 

appointments which would minimise disruption to education and work. Fewer daily doses at 

more convenient times could improve patient and caregiver quality of life and may allow a 
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more normal life with the ability to plan family and social events without restrictions around 

medication times. Younger patients will not need to receive medication at school and may be 

able to partake in more extracurricular activities and spend time with friends.   

 

Additional Patient and Carer Involvement 

We received patient and carer input through Kidney Kids Scotland which is a registered charity. 

Kidney Kids Scotland has not received any pharmaceutical company funding in the past two years. 

Representatives from Kidney Kids Scotland participated in the PACE meeting. The key points of 

their PACE statement have been included in the full PACE statement considered by SMC.  

 

Summary of comparative health economic evidence 

 

The submitting company presented a cost-utility analysis evaluating potassium citrate/potassium 

hydrogen carbonate within its full licenced indication. A comparison was provided against 

standards of care (SoC), which is based on a composite of 8 separate regimens. This matched the 

treatments of participants in the B21CS study.2 Clinical experts consulted by SMC suggested that 

potassium citrate and sodium bicarbonate were the treatments most likely to be replaced. These 

were both included in the composite comparator making up a total weighting of 41%. The 

remaining 59% was comprised of other alkali treatments. As part of the submitting company’s 

model validation process, the comparator was discussed with clinical specialists from the UK and 

Ireland. Of those, 7 of 10 felt the composite comparator was appropriate to use in the model and 

5 of 10 felt it reflected clinical practice. 

 
In the submission, a Markov model was used that divided the modelled cohort amongst a number 

of mutually exclusive health states, each associated with a cost and a level of quality of life. The 

cohort of patients included in the model was made up of children and young adults within 4 age 

specific sub-groups (1-3 years, 4-11 years, 12-17 years and 18 years and older). This young cohort 

was used to justify a long time horizon of 75 years. 

 

Initially patients fell between responder and non-responder states. Responders were classified as 

having blood bicarbonate levels within the normal range, and were assumed to suffer no ill 

consequences of their condition. They could, however, have experienced gastrointestinal (GI) 

issues resulting from treatment. Non-responders had uncontrolled disease, defined by blood 

bicarbonate levels below the normal range, either through a failure in the treatment or through 

non-compliance. Non-responders could move onto the more progressed disease states of 

nephrocalcinosis, with or without nephrolithiasis, and chronic kidney disease (CKD). Non-

responders could also experience the temporary health issues of musculoskeletal issues, 

hypokalaemia and, as with responders, GI issues when on treatment. 

 

Treatments were assumed to continue until death for responders. Non-responders continued on 

treatment until discontinuation, as dictated by the discontinuation rate applied in each modelled 

cycle. These discontinuation rates were noticeably different between potassium citrate/potassium 



 

9 
 

hydrogen carbonate (children: 0%, adults: 3.3%) and SoC (children: 39.69%, adults: 45%), although 

this factor had limited impact upon the incremental cost effectiveness ratio (ICER), as it is applied 

to non-responders only, who were not deriving any treatment benefit. 

 

The primary data on effectiveness of treatment for potassium citrate/potassium hydrogen 

carbonate came from the B21CS and B22CS2 studies, along with a further 12 months of follow up. 

The effectiveness of SoC, beyond the 5 days of data collected through B21CS study, was modelled 

by down weighting the data for potassium citrate/potassium hydrogen carbonate by the short-

term relative efficacy. SoC was modelled as having 53% of the disease control of potassium 

citrate/potassium hydrogen carbonate in children and 59% in adults. The rate of GI issues for both 

potassium citrate/potassium hydrogen carbonate and SoC was taken from the 5 day follow up 

data of B21CS. The wider probabilities for the transition between the non-response state and 

progressed disease states, and the frequency of transitory events like musculoskeletal issues, were 

drawn from the literature.  

 

No appropriate quality of life data were collected within the clinical studies and so health utilities 

were extracted from the literature. These include the utilities for responders (assumed to be equal 

to the utility of the general population, 0.8566) and non-responders in the absence of disease 

complications (assumed as the midpoint value between responders and nephrocalcinosis, 0.853). 

The most severe consequence of dRTA was modelled as CKD, which had a large impact on utility, 

dependent on stage (stage 2, 0.850; stage 3-4, 0.770; end stage, 0.5307). Transitory health states 

were associated with annual disutilities ranging in severity from bone deformities (-0.3528) to GI 

events (-0.001, built from a combination of diarrhoea, constipation, nausea & vomiting9). 

 
Costs for responder and non-responder states were captured through the summation of doctors’ 

visits, blood tests, urine tests, computerized tomography (CT) scans, ultrasounds and dual energy 

X-ray absorptiometry (DEXA) scans. Responders were assumed to use these resources less 

frequently than non-responders. Medicine costs comprised of the costs of potassium 

citrate/potassium hydrogen carbonate and the composite SoC. No wider administration costs 

were assumed. The costs of more progressed disease states, temporal health issues and GI events 

were taken from the literature. 

 

A large number of probabilities, utilities and costs were extracted from the literature. Some of 

these values have questionable generalisability to patients with dRTA in Scotland, having been 

drawn from international studies or studies of different populations. While this is a limitation of 

the analysis, these inputs were not felt to be significant drivers of the ICER results. 

 

A Patient Access Scheme (PAS) was submitted by the company and assessed by the Patient Access 

Scheme Assessment Group (PASAG) as acceptable for implementation in NHSScotland. Under the 

PAS, a discount was offered on the list price. 

 

SMC would wish to present the with-PAS cost-effectiveness estimates that informed the SMC 

decision. However, owing to the commercial in confidence concerns regarding the PAS, SMC is 

unable to publish these results. As such, only the without-PAS figures can be presented. 
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At list prices, the base case ICER for the comparison of potassium citrate/potassium hydrogen 

carbonate with SoC was £34,890. 

 
A range of sensitivity and scenario analyses were presented, with the key scenarios summarised 
below. 
 
Table 3: Selected sensitivity analysis at list price 

 Scenario Base case approach ICER at list price 

1 Equal QoL for responders and 
non-responders 

QoL responders =0.856 
QoL non-responders =0.853 

£34,933 

2 B22CS study PC/PHC dosing B21CS study PC/PHC dosing £45,420 

3 Price of SoC equal to 
potassium citrate 
(£0.0025/mEq) 

Price of SoC equal to study 
composite (£0.1611/mEq) 

£46,997 

4 Price of SoC equal to sodium 
bicarbonate (£0.3980/mEq)* 

£16,806 

5 70 year time horizon 

75 year time horizon 

£34,437 

6 60 year time horizon £35,657 

7 50 year time horizon £37,649 

8 40 year time horizon £42,729 

9 Age subgroup: 1-3yrs 

Combined aged groups 

£26,333 

10 Age subgroup: 4-11yrs £39,732 

11 Age subgroup: 12-17yrs £36,394 

12 Age subgroup: 18+ £40,651 

13 Composition of initial cohort: 
1-3yrs – 17% 
4-11yrs – 3% 
12-17yrs – 2% 
18+ – 78%  

Composition of initial cohort: 
1-3yrs – 8.8% 
4-11yrs – 23.5% 
12-17yrs – 17.6& 
18+ – 50% 

£36,674 

14 Composition of initial cohort: 
1-3yrs – 25% 
4-11yrs – 25% 
12-17yrs – 25% 
18+ – 25% 

£32,196 

15 Equal discontinuation rates 
for both PC/PHC and SoC 
Children: 39.69% 
Adults: 45% 

Discontinuation rates for 
PC/PHC: 
Children: 0% 
Adults: 3.3% 
 
Discontinuation rates for SoC: 
Children: 39.69% 
Adults: 45% 

£34,320 

19 Equal discontinuation rates 
for both PC/PHC and SoC 
Children: 0% 
Adults: 3.3% 

£33,769 

Abbreviations: QoL = Quality of life; SoC=Standard of Care; PC/PHC=Potassium citrate/potassium hydrogen 
carbonate; QALY=Quality adjusted life year; ICER=incremental cost effectiveness ratio 
*The price of sodium bicarbonate as included in the model 
The strengths of the model presented were identified as: 

 The modelling had a reasonable structure, one that was informed by a review of approaches 

taken in CKD. The resulting model was easy to follow, and appears to be reasonable to the 
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situation. 

 As part of the modelling, the company consulted with a panel of clinicians who drew upon 

their knowledge to inform elements of the methods and approach.  

 
Identified limitations are: 

 As described in the clinical sections, given the inherently weak study design, there is 

uncertainty on the effectiveness of potassium citrate/potassium hydrogen to deliver better 

acidosis control than SoC.  The submitting company did provide some analysis on request to 

show the impact of changes in relative effectiveness.  For example, when the relative 

effectiveness over SoC is only half the current level at all stages of the model, the ICER 

increased to £87,730.  

 The modelled cohort largely matched the population from B21CS and B22CS studies. This 

population was young (the average age of the modelled cohort was 17.2 years at the start of 

the modelled period). Wider evidence would suggest that the average age of a dRTA patient 

could be much higher (in their 50s).3 Should the modelled population have been significantly 

younger than the true treated population, this could have led to implausibly low ICERs. 

 The cost of the composite comparator was uncertain, with some potentially lower cost 

formulations not included. This could have resulted in the comparator price being too high 

within the model, favouring potassium citrate/potassium hydrogen carbonate.  

 The dosing data for potassium citrate/potassium hydrogen chloride were taken from the short-

term B21CS study. Longer-term data from the B22CS study, which could be more clinically 

relevant, increased the ICER substantially. 

 The effectiveness of potassium citrate/potassium hydrogen carbonate has been held constant 

into the future. Alternatives to this assumption have not been explored through sensitivity 

analysis. When asked if further exploration could be done the submitting company has said 

there is no reason to believe that the chemical action of potassium citrate/potassium 

hydrogen carbonate will diminish over time. However, the hugely clinically relevant factor of 

compliance is bundled up in the measure of effectiveness, and it is far less certain whether this 

will be maintained over the long term. This is particularly true when effectiveness and 

compliance have been measured in study conditions. Further, sensitivity analysis shows that 

discontinuation, has minimal influence on the ICER, raising questions about the accuracy of the 

model in capturing the characteristics of the disease. 

 
The Committee considered the benefits of potassium citrate in the context of the SMC decision 

modifiers that can be applied when encountering high cost-effectiveness ratios and agreed that as 

potassium citrate is an orphan equivalent medicine, SMC can accept greater uncertainty in the 

economic case. 

 

After considering all the available evidence and the output from the PACE process, the Committee 

accepted potassium citrate for use in NHSScotland. 

 

Other data were also assessed but remain confidential.* 
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Additional information: guidelines and protocols 

 

In April 2021, the European Rare Kidney Disease Reference network and the European Society for 

Paediatric Nephrology published clinical practice points to provide guidance for the management 

of patients with dRTA.4 For the treatment of dRTA, alkali supplementation is recommended, with 

regular clinical and biochemical assessment of patients. The choice of alkali supplement should be 

guided by the need to maintain plasma HCO3- , Cl- and K+, as well as urinary calcium excretion 

within the age-appropriate normal range. Additional K+ supplementation is recommended in 

patients with persistent hypokalaemia but well-controlled acidosis. The use of thiazides are not 

recommended for the routine treatment of dRTA. The publication notes funding by Advicenne. 

 
In the absence of Scottish or British guidelines specifically pertaining to treatment of dRTA, similar 

recommendations as in the ERKD clinical practice points above are included in the BMJ best 

practice statement on RTA.5 Sodium alkali and/or potassium-containing alkali solution is 

recommended with potassium supplementation if required for hypokalaemia. 

 

Additional information: comparators 

 

Alkalising agents: potassium citrate, sodium citrate, potassium bicarbonate and sodium 

bicarbonate (can be given alone or in combination). 

 

Additional information: list price of medicine under review 

 

Medicine Dose Regimen Cost per 28 days (£) 

Potassium 

citrate/potassium 

hydrogen carbonate 

Dose is dependent on age 

and weight, administered 

twice daily.  

Adult: £760 

Adolescent (12 to 17 years): 

£870 

Children (4 to 11 years): £675 

Infants (1 to 3 years): £630 

Costs from dm+d, accessed 07/07/22.  Costs calculated using average doses in phase 3 of Study 

B21CS; long-term average doses may vary. Costs do not take patient access schemes into 

consideration. 
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Additional information: budget impact 

 

The submitting company estimated there would be 1,085 patients eligible for treatment with 

potassium citrate/potassium hydrogen carbonate in each year. The estimated uptake rate was 

30% in year 1 and in year 5 with a discontinuation rate of 1.65% applied each year. This resulted in 

320 patients estimated to receive treatment per year.  

 
SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A 

budget impact template is provided in confidence to NHS health boards to enable them to 

estimate the predicted budget with the PAS. 

 

Other data were also assessed but remain confidential.* 
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This assessment is based on data submitted by the applicant company up to and including 

10 June 2022. 

 

*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC on 
guidelines for the release of company data into the public domain during a health technology 
appraisal: http://www.scottishmedicines.org.uk/About_SMC/Policy 

 

Medicine prices are those available at the time the papers were issued to SMC for consideration. 

SMC is aware that for some hospital-only products national or local contracts may be in place for 

comparator products that can significantly reduce the acquisition cost to Health Boards. These 

contract prices are commercial in confidence and cannot be put in the public domain, including via 

the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 

therefore asked to consider contract pricing when reviewing advice on medicines accepted by 

SMC. 

 

http://www.ema.europa.eu/
https://bestpractice.bmj.com/topics/en-gb/239
http://www.ncbi.nlm.nih.gov/books/NBK500356/
https://www.researchsquare.com/article/rs-7650/v1
http://www.scottishmedicines.org.uk/About_SMC/Policy
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Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 

company in order to improve the cost-effectiveness of a medicine and enable patients to receive 

access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 

(PASAG), established under the auspices of NHS National Services Scotland reviews and advises 

NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates 

separately from SMC in order to maintain the integrity and independence of the assessment 

process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a 

patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the 

operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS 

Boards prior to publication of SMC advice. 

 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  

 

This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 

considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 

determining medicines for local use or local formulary inclusion. This advice does not override the 

individual responsibility of health professionals to make decisions in the exercise of their clinical 

judgement in the circumstances of the individual patient, in consultation with the patient and/or 

guardian or carer. 

 

 


