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The legally binding text is the original French ver sion  
 
 

TTRRAANNSSPPAARREENNCCYY  CCOOMMMMIITTTTEEEE  
Opinion 

22 January 2014 
 
 
 

PHEBURANE 483 mg/g, granules 
Box containing 1 bottle of 174 g of granules + 1 do sing spoon (CIP: 34009 274 191 8 8)  
 

Applicant: Lucane Pharma 

INN Sodium phenylbutyrate  

ATC code (2012) A16AX03 (Various alimentary tract and metabolism products) 

Reason for the 
review  Inclusion  

List concerned Hospital use (French Public Health Code L.5123-2) 

Indications 
concerned 

“PHEBURANE is indicated as adjunctive therapy in th e chronic 
management of urea cycle disorders involving defici encies of carbamoyl 
phosphate synthetase, ornithine transcarbamylase or  argininosuccinate 
synthetase. 
It is indicated in all patients with neonatal-onset  presentation (complete 
enzyme deficiencies, presenting within the first 28  days of life). It is also 
indicated in patients with late-onset forms (partia l enzyme deficiencies, 
presenting after the first month of life) who have a history of 
hyperammonaemic encephalopathy.”  
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Actual benefit  The actual benefit of PHEBURANE is considerable.  

Improvement in 
actual benefit  

In view of:  
- the pharmaceutical formulation, which is able to ma sk the unpleasant 

taste of sodium phenylbutyrate  
- the clinical follow-up data of 17 patients treated with PHEBURANE 

under the terms of a temporary usage authorisation (TUA), who 
showed fewer episodes of vomiting and hyperammonaem ic 
decompensation on PHEBURANE by comparison with AMMO NAPS, 

PHEBURANE offers a minor improvement in actual bene fit (IAB IV) over 
AMMONAPS as adjunctive therapy in the long-term man agement of urea 
cycle disorders involving deficiency in carbamoyl p hosphate synthetase, 
ornithine transcarbamylase or argininosuccinate syn thetase.  

Therapeutic use  

The proprietary medicinal product PHEBUR ANE 483 mg/g, granules for oral 
administration, is a base treatment for urea cycle disorders involving 
deficiency in carbamoyl phosphate synthetase, ornit hine transcarbamylase 
or argininosuccinate synthetase, in combination wit h a very strict 
low-protein diet.  
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01 ADMINISTRATIVE AND REGULATORY INFORMATION  

 
Marketing 
Authorisation 
(procedure) 

Initial date (centralised procedure): 31 July 2013 

Prescribing and 
dispensing 
conditions / special 
status 

List I 
For hospital prescription 
Cohort temporary usage authorisation (TUA)  
“Rétrocession” list regulating the dispensing of drugs to outpatients by hospital 
pharmacies 

 
 

ATC Classification 

2012 
A Alimentary tract and metabolism 
A16 Other alimentary tract and metabolism products 
A16A Other alimentary tract and metabolism products 
A16AX Various alimentary tract and metabolism products 
A16AX03 Sodium phenylbutyrate 

 

02 BACKGROUND  

The company is applying for inclusion of PHEBURANE 483 mg/g, granules, the active ingredient of 
which is sodium phenylbutyrate, on the list of medicines approved for use by hospitals. 
 
Sodium phenylbutyrate is a prodrug that is rapidly metabolised to phenylacetate, the metabolically 
active compound. After conjugation via acetylation to glutamine, phenylacetate forms 
phenylacetylglutamine, which is then excreted by the kidneys. The latter is a scavenger equivalent 
to urea and therefore represents an alternative enzymatic nitrogen elimination pathway. Sodium 
phenylbutyrate thus permits the elimination by an alternative pathway of excess nitrogen from food 
that is not used in protein synthesis.  
 
The proprietary medicinal product PHEBURANE 483 mg/g has been used in France since 
September 2012 under the terms of a cohort TUA and has been granted Marketing Authorisation 
under the terms of a European “hybrid” registration procedure.  
 
The “multilayer” granules form of PHEBURANE is a new oral pharmaceutical form of sodium 
phenylbutyrate developed with the aim of masking the odour and unpleasant taste of the 
proprietary medicinal product AMMONAPS 940 mg/g granules, which is a product with the same 
active ingredient that is currently on the market1. The aim of this new formulation is to improve 
compliance with treatment, particularly in children. 
 

                                                
1 AMMONAPS is also available in the form of tablets containing 500 mg of sodium phenylbutyrate. 
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03 THERAPEUTIC INDICATIONS  

“PHEBURANE is indicated as adjunctive therapy in the chronic management of urea cycle 
disorders involving deficiencies of carbamoyl phosphate synthetase, ornithine transcarbamylase or 
argininosuccinate synthetase. 
 
It is indicated in all patients with neonatal-onset presentation (complete enzyme deficiencies, 
presenting within the first 28 days of life). It is also indicated in patients with late-onset forms 
(partial enzyme deficiencies, presenting after the first month of life) who have a history of 
hyperammonaemic encephalopathy.” 
 

04 DOSAGE 

“PHEBURANE treatment should be supervised by a physician experienced in the treatment of urea 
cycle disorders. 
The daily dose should be individually adjusted according to the patient’s protein tolerance and the 
daily dietary protein intake needed to promote growth and development.  
The usual total daily dose of sodium phenylbutyrate in clinical experience is: 
• 450-600 mg/kg/day in neonates, infants and children weighing less than 20 kg  
• 9.9-13.0 g/m

2

/day in children weighing more than 20 kg, adolescents and adults. 
The safety and efficacy of doses in excess of 20 g/day have not been established. 
 
Therapeutic monitoring: 
Plasma levels of ammonia, arginine, essential amino acids (especially branched-chain amino 
acids), carnitine and serum proteins should be maintained within normal limits. Plasma glutamine 
should be maintained at levels less than 1000 µmol/l. 
 
Nutritional management:  
PHEBURANE must be combined with dietary protein restriction and, in some cases, essential 
amino acid and carnitine supplementation. 
Citrulline or arginine supplementation is required for patients diagnosed with neonatal-onset form 
of carbamoyl phosphate synthetase or ornithine transcarbamylase deficiency at a dose of 
0.17 g/kg/day or 3.8 g/m

2

/day.  
Arginine supplementation is required for patients diagnosed with deficiency of argininosuccinate 
synthetase at a dose of 0.4-0.7 g/kg/day or 8.8-15.4 g/m

2

/day. 
If caloric supplementation is indicated, a protein-free product is recommended.” 
 
“Method of administration:  
PHEBURANE should be administered orally.  
Because of its slow dissolution, PHEBURANE should not be administered by nasogastric or 
gastrostomy tubes. 
The total daily dose should be divided into equal amounts and given with each meal or feeding 
(e.g. 4-6 times per day in small children). 
The granules can be directly swallowed with a drink (water, fruit juices, protein-free infant formulas) 
or sprinkled on to a spoonful of solid foods (mashed potatoes or apple sauce); in this case, it is 
important that it is taken immediately in order to preserve the taste-masking. 
A calibrated dosing spoon is provided which dispenses up to 3 g of sodium phenylbutyrate by 
graduation of 250 mg.” 
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05 THERAPEUTIC NEED 

Hepatic ureogenesis normally permits the conversion of ammonia (a toxic compound) into urea (a 
compound freely excreted in urine). Urea cycle disorders are rare hereditary diseases that result 
from deficiency in one of the six enzymes of the urea cycle and lead to the build-up of ammonia in 
the body.  
 
The neonatal forms (which result from complete enzyme deficiencies) are particularly severe, 
causing coma after just a few days of life and progressing spontaneously to death in the neonatal 
period if not diagnosed and treated promptly. If the patient survives this initial hyperammonaemic 
coma, drug therapies allied with a strict low-protein diet aim to normalise blood ammonia levels. 
However, any infection, no matter how trivial, deviation from the prescribed diet, or an abrupt 
discontinuation of scavenger drugs can result in hyperammonaemic decompensation with, 
likewise, potentially fatal consequences. 
Approximately two-thirds of patients avoid neurological sequelae to their initial hyperammonaemic 
coma2 3. 
 
The late-onset forms, associated with partial enzyme deficiencies, are more varied in their clinical 
presentations: mental retardation without hyperammonaemic coma or else sudden 
hyperammonaemic coma in a patient of normal intelligence. Treatment is tailored to biochemical 
findings: this could comprise merely a vegetarian diet or, where appropriate, treatment very similar 
to that given to patients with a neonatal form. 
 
Left untreated, the neonatal forms of the disease progress spontaneously to coma and then death 
and the late-onset-forms to mental retardation and retarded growth and development. 
 
Since the introduction of oral sodium phenylbutyrate as base treatment, survival in such patients 
has ranged from 80% in patients with urea cycle disorders with neonatal presentation to 98% in 
patients with late-onset urea cycle disorders and 100% in patients in whom the disease was 
diagnosed in utero and treated from the outset. This outcome has remained stable for some 
years.4 5  
 
The proprietary medicinal product AMMONAPS, which contains sodium phenylbutyrate, has had 
Marketing Authorisation in France since December 1999. This product is available in the form of 
uncoated tablets intended for adults and children capable of swallowing tablets and in the form of 
granules intended for babies and children unable to swallow tablets. The granules form of 
AMMONAPS, which must be stored in a refrigerator (between +2°C and +8°C), can be 
administered by nasogastric or gastrostomy tube. 
 

                                                
2 Batshaw ML, MacArthur RB, Tuchman M. Alternative pathway therapy for urea cycle disorders: twenty 
years later. J Pediatr 2001; 138(1 Suppl): S46-54 
3 Msall M, Batshaw ML, Suss R et al. Neurologic Outcome in Children with Inborn Errors of Urea Synthesis 
N Engl J Med 1984; 310: 1500-5. 
4 Maestri NE et al. Prospective treatment of urea cycle disorders. J Pediatr Drugs 2007; 9:283-8 
5 Maestri NE, Clissold DB, Brusilow SW. Long-term survival of patients with arginosuccinate synthetase 
deficiency. J Pediatr 1995;127: 292-35 
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06 CLINICALLY RELEVANT COMPARATORS  

06.1 Medicinal products 

NAME 
(INN) 

Manufacturer 

Same  
TC* 

Yes / No 
Indication  Date of 

Opinion  
Actual 
benefit  

Improvement in actual 
benefit 

(wording)  

Reim-
burse-
ment  

AMMONAPS 
500 mg, tablets, 
Box of 250 

 
AMMONAPS 
940 mg/g, 
granules, 
Bottle of 266 g 
 
(sodium 
phenylbutyrate) 
 
SOBI** 

Yes 

AMMONAPS is indicated as 
adjunctive therapy in the 
chronic management of urea 
cycle disorders involving 
deficiencies of carbamoyl 
phosphate synthetase, 
ornithine transcarbamylase or 
argininosuccinate synthetase. 
It is indicated in neonatal forms 
(complete enzyme deficiencies 
presenting in the first 28 days 
of life). It is also indicated in 
patients with late-onset forms 
(partial enzyme deficiencies 
presenting after the first month 
of life) who have a history of 
hyperammonaemic 
encephalopathy. 

13/06/ 
2001 Substantial 

“AMMONAPS given as 
third-line therapy offers 
a major improvement in 
actual benefit (level I) in 
the treatment of urea 
cycle disorders 
involving deficiencies in 
carbamoyl phosphate 
synthetase, ornithine 
transcarbamylase or 
argininosuccinate 
synthetase.” 

Hospital 
use 

*pharmacotherapeutic category 
** current distributor 
 

06.2  Other health technologies 

Not applicable.  
 
���� Conclusion 
The AMMONAPS proprietary medicinal products are the  sole clinically relevant comparators 
for PHEBURANE. 
 

07 INTERNATIONAL INFORMATION ON THE MEDICINAL PRODUCT  

Country 

REIMBURSEMENT 

YES/NO 
If not, why not  

Population(s)  
That of the Marketing 

Authorisation or restricted  
Germany 

Yes 

Identical to that of the Marketing 
Authorisation 

Austria 
Denmark 
Netherlands 
Portugal 
United Kingdom 
Spain 

Underway 
Finland 
Italy 
Norway 
Sweden 

 
The dossiers of application for reimbursement in other European Union countries are currently 
being prepared. 
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08 ANALYSIS OF AVAILABLE DATA  

In support of its application, the company also submitted: 
- the results of a study of bioequivalence with AMMONAPS 940 mg/g granules carried out in 

healthy volunteers, 
- the clinical data obtained from cohort TUA follow-up in patients with urea cycle disorders, 

before and after administration of PHEBURANE (see section 08.3 Usage/prescription data). 
 
The company did not consider it necessary to carry out a comparative clinical study, as the efficacy 
of the active ingredient of PHEBURANE (sodium phenylbutyrate) is considered to have been 
demonstrated by the product currently on the market when given in combination with a low-protein 
diet. 
 

08.1 Efficacy 

 
Study of the bioequivalence of a single oral dose of  5 g of sodium phenylbutyrate in 
the form of PHEBURANE 483 mg/g granules compared with the powder form of the 
reference (AMMONAPS 940 mg/g) 6. 

Type of study  Randomised open single-centre crossover study in fasting healthy volunteers. 

Date and duration of the 
study  16/08/2011-05/09/2011 

Primary objective of the 
study  

To verify the bioequivalence of a single oral dose of 5 g of sodium phenylbutyrate in the form 
of PHEBURANE 483 mg/g granules compared with the powder form of the reference 
(AMMONAPS 940 mg/g).  

METHOD 

Selection criteria  Healthy volunteers of both sexes 

Study size and location  Single-centre study carried out in South Africa 

Study products  

2 groups:  
Sodium phenylbutyrate (AMMONAPS) Sodium phenylbutyrate (PHEBURANE) 
1 single oral dose of 5 g of sodium 
phenylbutyrate = 5.32 g of AMMONAPS 
granules 

1 single oral dose of 5 g of sodium 
phenylbutyrate = 10.21 g of 
PHEBURANE granules 

 

Primary efficacy 
endpoint  

Cmax (peak plasma concentration) 
AUC0-t (Area under the plasma concentration curve from time 0 h to the last measurable 
concentration) 

Sample size  14 volunteers who received in two periods one fasting dose of each of the two study products  

Randomisation method  

Open study with a single dose of the two treatments, two periods in crossover.  
During dosing with one of the study products in each period, plasma samples were collected: 
immediately before administration, then 0.25, 0.5, 0.75, 1.0, 1.25, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 
6.0, 8.0, 12.0 and 16.0 h after administration. 
The changeover between treatment groups and thus between dosing with each product took 
place after an interval of 7 days. 

Method of analysing the 
results  

Limit of quantitation: 488 ng/ml; method validated from 488 ng/ml to 500 µg/ml 
The pharmacokinetic parameters are based on the measured plasma phenylbutyrate 
concentrations.  
The bioequivalence of the test product and the reference product was verified with adjusted 
confidence intervals of 94.12% for the Cmax and AUC(0-t) of phenylbutyrate compared with 
the standard bioequivalence limits of 80.00% to 125.00%. Analyses of variance (ANOVA) 
were also carried out on the raw data for phenylbutyrate and log-transformed values for 
Cmax, t1/2, AUC0-t and AUC0-∞ and included treatment effects, sequence, period and 
subject. The tmax values were compared by a non-parametric Wilcoxon test. 
 

                                                
6 Guffon N, Kibleur Y, Copalu W et al. Developing a new formulation of sodium phenylbutyrate. Arch Dis Child 2012; 
97:1081-5. 
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RESULTS:  

Number of subjects 
analysed  

13 (one subject withdrew from the study after the dose of AMMONAPS, therefore the 
pharmacokinetic parameters for this subject were not included in the bioequivalence analysis) 

Characteristics of the 
patients and 
comparability of the 
groups  

Healthy volunteers used as their own controls (2 periods per subject) 

Results for the primary 
efficacy endpoint  

The mean Cmax was 212.453 µg/ml for PHEBURANE and 225.150 µg/ml for AMMONAPS. 
The statistical estimate of the least-squares ratio of the mean Cmax values was 94.32% with 
an adjusted confidence interval of 86.95 to 102.31%. 
AUC0-t was 445.427 µg/ml for PHEBURANE and 464.880 µg/ml for AMMONAPS. The 
statistical estimate of the least-squares ratio of the mean AUC0-t values was 95.61 with an 
adjusted CI of 90.34 to 101.19%. 
The analysis of the first group (14 patients) demonstrated bioequivalence. 

 
PHEBURANE has demonstrated its bioequivalence with the product currently on the market 
(AMMONAPS) in terms of total exposure (area under the plasma concentration curve) and peak 
plasma concentration. 
 

08.2 Safety/Adverse effects 

The company has not supplied any clinical data on the safety of the proprietary medicinal product 
PHEBURANE 483 mg/g, granules. 
 
An in-vitro study using an electronic tongue has demonstrated the stimulatory action of sodium 
phenylbutyrate on receptors sensitive to bitterness (acidic, neutral and basic), salty taste, 
astringency, acidity, umami taste, and on control receptors for taste persistence (after-taste)7.  
 
In the bioequivalence study, after taking each product the healthy volunteers graded the scores for 
bitterness, salinity, sweetness (sugary taste) and general acceptability according to a visual 
analogue scale (VAS). Each subject evaluated both products and was his/her own control. 
Immediately after dosing differences were observed in favour of PHEBURANE, which was both 
less bitter and less salty and more acceptable overall than AMMONAPS granules (Figure 1). After 
30 minutes the differences were less pronounced and were negligible 2 h after dosing. 
 

                                                
7 Institute of pharmaceutics and biopharmaceutics. Heinrich Heine University, Düsseldorf. Taste masking 
efficiency of two different sodium phenylbutyrate formulations for Lucane Pharma by C Tissen, J Breitkreutz. 
01/02/2011. 
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Figure 1: Taste characteristics in 13 healthy volun teers immediately after dosing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to the SPC “In clinical trials with sodium phenylbutyrate, 56% of patients experienced at 
least one adverse event and 78% of these adverse events were considered as not related to 
sodium phenylbutyrate. 
Adverse reactions mainly involved the reproductive and gastrointestinal system.” 
 
The adverse effects listed as “very common” or “common” in the SPC of PHEBURANE are shown 
in Table 1.  
 
Table 1: “Common” and “very common” adverse effects  mentioned in the SPC of PHEBURANE 
System organ class  Frequency  Adverse effects  
Blood and lymphatic system 
disorders Common* Anaemia, thrombocytopenia, leukopenia, leukocytosis, 

thrombocytosis 
Metabolism and nutrition 
disorders Common Metabolic acidosis, alkalosis,  

decreased appetite 
Psychiatric disorders Common Depression, irritability 
Nervous system disorders Common Syncope, headache 
Cardiac disorders Common Oedema 

Gastrointestinal disorders Common Abdominal pain, vomiting, nausea, constipation, 
dysgeusia 

Skin and subcutaneous tissue 
disorders Common Rash, abnormal skin odour 

Renal and urinary disorders Common Renal tubular acidosis 
Reproductive organ and breast 
disorders Very common** Amenorrhoea, irregular menstruation 

Investigations Common 

Lowered blood concentrations of potassium, albumin, 
total protein and phosphate. Elevated blood 
concentrations of alkaline phosphatases, transaminases, 
bilirubin, uric acid, chloride, phosphate and sodium. 
Weight gain. 

* Common: ≥ 1/100 and < 1/10 

** Very common: ≥ 1/10 
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08.3 Usage/prescription data 

In the context of a cohort TUA, 21 patients were included between November 2012 and October 
2013. As of May 2013 (date of the analysis), clinical data on use of PHEBURANE were available 
for 17 of the 21 patients followed up. 
The purpose of follow-up of these patients was to verify that PHEBURANE maintains a risk/benefit 
ratio in accordance with its SPC. The patients followed a Therapeutic Use Protocol under the terms 
of this TUA. A descriptive comparison between the periods before and after PHEBURANE was 
carried out. 
 

o Patient characteristics:  
- Sex: 6 boys and 11 girls 
- Age: 3 to 24 years, mean 7.9 ± 5.4 years 
- Mean weight: 21.2 ± 10.5 kg  
- Mean height: 114 ± 27 cm  
 

o Treatment: 
Patients were included in the TUA either following treatment with AMMONAPS granules (if it was 
not possible to swallow AMMONAPS tablets) or because they did not “accept” this treatment with 
AMMONAPS granules or tablets. 
The mean prescribed dose was 4.4 ± 2.7 g/day of sodium phenylbutyrate. The duration of 
treatment was between 2 and 8 months. 
Treatment was given alongside sodium benzoate (13 patients) and/or arginine (9 patients) and/or 
citrulline (8 patients). 
 

o Method: 
PHEBURANE and AMMONAPS were evaluated in respect of the following parameters: 

• Acceptability and ease of administration 
• Vomiting during administration 
• Number of hyperammonaemia episodes 

 
o Results (Table 2): 
 

Table 2: Results for safety (ease of administration , vomiting) and efficacy (number of hyperammonaemia  
episodes) for the 17 patients included in the cohor t TUA (date of analysis: May 2013) 
 

 AMMONAPS  PHEBURANE  

Ease of administration 7/17 16/17 

Vomiting during administration 4/17 0/17 

Number of patients with one or more 
hyperammonaemia episodes  
[Number of episodes per patient] 

6/17 
[1-3] 

0/17 
[0] 

 
1) • Acceptability and ease of administration:  

PHEBURANE was given by simple oral administration in 16 of the 17 patients. One patient did not 
receive PHEBURANE on account of the discomfort associated with the perceived granularity of the 
product. In patients treated with AMMONAPS, administration necessitated repackaging into 
capsules (3  cases), administration by nasogastric tube (4 cases) or via a gastrostomy button 
(1 case). 
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** 

* 

The acceptability results of patients with urea cycle disorders treated with AMMONAPS (not 
included in the TUA) and of the healthy volunteers in the bioequivalence study treated with 
AMMONAPS were compared with those of the patients treated with PHEBURANE under the terms 
of the TUA. The results suggest better acceptability in the patients treated with PHEBURANE than 
in those given AMMONAPS (Figure 2). 
 
Figure 2: Comparison of acceptability of treatment with AMMONAPS and PHEBURANE based on a 
visual analogue scale in 13 healthy volunteers and 9 patients with urea cycle disorders 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
* Data obtained from the bioequivalence study in healthy volunteers 
** Data obtained from patients with urea cycle disorders treated with AMMONAPS (included or not included in the TUA) 
and treated with PHEBURANE (included in the TUA) 
 
Moreover, in a survey carried out at three reference centres in France (Paris-Necker, Lyon, Lille) in 
12 patients aged between 2 and 15 years treated with AMMONAPS, administration of the product 
(data reported by their parents) was difficult (1 patient) or very difficult (7 patients) and frequently 
caused vomiting (8 patients). 
 
 

2) Vomiting: 
Vomiting was not reported in any of the 17 patients treated with PHEBURANE. Among those 
previously treated with AMMONAPS, vomiting while taking the product was reported in a total of 
4/17 patients.  
 
 

3) Number of hyperammonaemia episodes:  
In the 17 patients, a total of 10 hyperammonaemia episodes in 6 patients was reported in the six 
months before starting treatment with PHEBURANE, i.e. one to three episodes per patient. This 
incidence is consistent with literature data8. No hyperammonaemia episodes were reported during 
treatment with PHEBURANE. The duration of treatment with PHEBURANE ranged from one to 
seven months (Table 3). 
 

                                                
8 Maestri NE, Clissold DB, Brusilow SW. Long-term survival of patients with arginosuccinate synthetase 
deficiency. J Pediatr 1995;127:929-35 
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Table 3: Number of hyperammonaemia episodes in pati ents included in the TUA 
 AMMONAPS  PHEBURANE  

Patient No. – (Age) 
Number of hyperammonaemia episodes in 

the six months before starting treatment 
with PHEBURANE 

Number of 
hyperammonaemia 

episodes 
Duration of treatment 

[months] 

PHE 005 (11 years) 3 0 6 

PHE 009 (24 years) 1 0 7 

PHE 010 (4 years) 2 0 6 

PHE 011 (3 years) 2 0 1 

PHE 012 (6 years) 1 0 3 

PHE 017 (15 years) 1 0 4 

 

08.4 Summary & discussion 

In the “hybrid” registration procedure, just one bioequivalence study versus the reference product 
(AMMONAPS) was required. The available data for PHEBURANE are based on a bioequivalence 
study with the proprietary medicinal product AMMONAPS and on data obtained from cohort TUA 
follow-up, i.e. from 17 patients. 
 
The study of the pharmacokinetics of PHEBURANE in healthy volunteers has demonstrated its 
bioequivalence – in terms of total exposure (area under the plasma concentration curve) and peak 
plasma concentration – with the product containing the same active ingredient that is currently on 
the market (AMMONAPS 940 mg/g, granules). 
 
Data from the TUA: 
Patients were included in the TUA either because they were unable to swallow the AMMONAPS 
tablets (patients treated with AMMONAPS granules) or because they refused treatment with 
AMMONAPS granules or tablets. The mean prescribed dose of sodium phenylbutyrate was 
4.4 ± 2.7 g/day. Four of the 17 patients who were unable to take AMMONAPS had been treated 
with other medicinal products such as sodium benzoate (despite high blood ammonia levels). 
Treatment was given alongside sodium benzoate (13 patients) and/or arginine (9 patients) and/or 
citrulline (8 patients).  
During treatment of the 17 patients with PHEBURANE: 

- the total number of hyperammonaemia episodes went from 10 (in 6 patients, i.e. 1 to 
3 episodes per patient) in the six months before starting treatment with PHEBURANE to 
none at all during treatment with PHEBURANE (the duration of treatment with 
PHEBURANE ranged from 1 to 7 months) 

- none of the 17 patients experienced vomiting, compared with 4/17 patients during treatment 
with AMMONAPS granules.  

 
The data in healthy volunteers6 and the observational data obtained from cohort TUA follow-up of 
17 patients suggest that the acceptability of PHEBURANE is better than that of AMMONAPS. 
 
No objective measure of compliance with PHEBURANE was made during the TUA. 
 

08.5 Planned studies 

The CHMP recommends that the company carries out a study of the feasibility of administration of 
PHEBURANE by nasogastric or gastrostomy tube9. 

                                                
9 EPAR Pheburane 21 February 2013, Committee for Medicinal Products for Human Use  
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09 THERAPEUTIC USE  

Urea cycle disorders either present in the neonatal period (complete enzyme deficiencies) with 
particularly severe symptoms, leading to coma after a few days of life and resulting in neurological 
sequelae, or are later in onset (partial enzyme deficiencies) with more varied clinical presentations: 
mental retardation or sudden hyperammonaemic coma in those with normal intelligence. 
The management of urea cycle disorders involving deficiency in carbamoyl phosphate synthetase, 
ornithine transcarbamylase or argininosuccinate synthetase necessitates treatment of the acute 
hyperammonaemic crises and long-term treatment from the point of view of diagnosis.  
 
Treatment of acute hyperammonaemic crises: 
Acute hyperammonaemic crises necessitate a complete halt in protein intake, enteral feeding with 
carbohydrates and lipids, rapid infusion of 10% glucose and – in some cases, depending on the 
severity of hyperammonaemia – emergency haemodialysis. If warranted by the blood ammonia 
concentration, treatment with an ammonia scavenger may be given10: sodium benzoate and/or 
sodium phenylacetate (products without Marketing Authorisation) or sodium phenylbutyrate 
(off-label use), possibly in combination with citrulline and/or arginine. 
 
Base treatment: 
This comprises the following measures: 
- Very strict low-protein diet: weighing foods to calculate their protein content, special protein-free 
foods (FSMPs = foods for special medical purposes) 

- Vitamin and mineral supplementation 
- Oral supplementation with arginine (de novo synthesis not being guaranteed) or citrulline in 

the case of carbamoyl phosphate synthetase or ornithine transcarbamylase deficiency 
- In addition to the above measures, oral sodium phenylbutyrate is given in the long-term 

treatment of deficiency in carbamoyl phosphate synthetase, ornithine transcarbamylase or 
argininosuccinate synthetase.   

 
Liver transplantation may be considered in children with the neonatal form of carbamoyl phosphate 
synthetase or ornithine transcarbamylase deficiency. 
 
The proprietary medicinal product PHEBURANE 483 mg/g, granules for oral administration, is a 
base treatment for urea cycle disorders involving deficiency in carbamoyl phosphate synthetase, 
ornithine transcarbamylase or argininosuccinate synthetase, in combination with a very strict 
low-protein diet. It may be given during the first few days of life and has better acceptability than 
the proprietary medicinal product AMMONAPS with the same active ingredient. However, unlike 
AMMONAPS (granules), the proprietary medicinal product PHEBURANE (granules) cannot be 
administered by nasogastric or gastrostomy tube. 

                                                
10 Häberle J, Boddaert N, Burlina A, Chakrapani A et al. Suggested guidelines for the diagnosis and 
management of urea cycle disorders. Orphanet J Rare Dis 2012; 7:32 
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010 TRANSPARENCY COMMITTEE CONCLUSIONS 

 
In view of all the above data and information, and following the debate and vote, the 
Committee’s opinion is as follows: 
 

010.1 Actual benefit 

���� Urea cycle disorders are very rare metabolic diseases. Left untreated, these metabolic disorders 
cause brain damage and can be fatal. 
���� This proprietary medicinal product is a symptomatic treatment. 
���� The efficacy/adverse effects ratio is high. 
� There is an alternative medicinal product based on the same active ingredient, sodium 
phenylbutyrate (AMMONAPS). 
� PHEBURANE is a base treatment for urea cycle disorders involving deficiency in carbamoyl 
phosphate synthetase, ornithine transcarbamylase or argininosuccinate synthetase, in combination 
with a very strict low-protein diet. 
 

���� Public health benefit:  
Urea cycle disorders are pathologies which, if left untreated, are invariably fatal (neonatal 
forms) or result in severe incapacitation (late-onset forms), but which represent a low public 
health burden on account of their rarity. 
Improving the management of rare (“orphan”) diseases is included in the National Rare 
Diseases Plan 2011-2014, consequently the treatment of this disease is a public health need. 
On the basis of the available data obtained from 17 patients treated under the terms of a TUA, 
PHEBURANE can be expected to have an additional impact on morbidity and mortality and on 
quality of life. It is not possible to quantify this impact based on current levels of knowledge and 
the available data. 
The data submitted are based on a very small number of patients, therefore the extrapolability 
of the data to current practice is not guaranteed. 
Moreover, since the method of administration of PHEBURANE does not change the current 
management of these diseases, PHEBURANE is not expected to have any impact on 
healthcare logistics. 
PHEBURANE therefore provides a partial response to a stated public health need.  
Based on the current state of knowledge, PHEBURANE is not therefore expected to benefit 
public health in this indication. 

 
 
Taking account of these points, the Committee consi ders that the actual benefit of 
PHEBURANE is substantial in the Marketing Authorisa tion indication: “adjunctive therapy 
in the chronic management of urea cycle disorders i nvolving deficiencies of carbamoyl 
phosphate synthetase, ornithine transcarbamylase or  argininosuccinate synthetase”.  
 
The Transparency Committee recommends inclusion on the list of medicines approved for 
hospital use in this indication and at the dosages in the Marketing Authorisation. 
 
 
 



HAS - Medical, Economic and Public Health Assessmen t Division  15/15 

010.2 Improvement in actual benefit (IAB) 

In view of: 
- the pharmaceutical formulation, which is able to ma sk the unpleasant taste of sodium 

phenylbutyrate  
- the clinical follow-up data of 17 patients treated with PHEBURANE under the terms of 

a temporary usage authorisation (TUA), who showed f ewer episodes of vomiting and 
hyperammonaemic decompensation on PHEBURANE by comp arison with 
AMMONAPS, 

PHEBURANE offers a minor improvement in actual bene fit (IAB IV) over AMMONAPS as 
adjunctive therapy in the long-term management of u rea cycle disorders involving 
deficiency in carbamoyl phosphate synthetase, ornit hine transcarbamylase or 
argininosuccinate synthetase. 
 

010.3 Target population 

The target population of PHEBURANE corresponds to patients with urea cycle disorders involving 
deficiency in carbamoyl phosphate synthetase, ornithine transcarbamylase or argininosuccinate 
synthetase. These are rare metabolic diseases. 
PHEBURANE is indicated in all patients with neonatal-onset presentation (complete enzyme 
deficiencies presenting in the first 28 days of life). It is also indicated in patients with late-onset 
forms (partial enzyme deficiencies presenting after the first month of life) who have a history of 
hyperammonaemic encephalopathy.  
 
According to the COMP (Committee for Orphan Medicinal Products), the estimated prevalences of 
the three enzyme deficiencies covered by the indication of PHEBURANE are: 

- Deficiency in carbamoyl phosphate synthetase: 0.02 per 10,000 persons 
- Deficiency in ornithine transcarbamylase: 0.1 per 10,000 persons 
- Deficiency in argininosuccinate synthetase: 0.24 per 10,000 persons 

i.e. a maximum total prevalence of 0.36 per 10,000 persons, equivalent to a maximum of 
2000 persons in France. 
 
The target population of PHEBURANE is estimated at a maximum of 2000 patients in 
France. 
 

011 TRANSPARENCY COMMITTEE RECOMMENDATIONS 

���� Packaging 
Each box contains a bottle with a childproof cap and a graduated dosing spoon holding a 
maximum of 3 g of granules with graduations of 250 mg. 
The bottle containing 174 g of granules (= 84.042 g of sodium phenylbutyrate), is appropriate to 
the indication and dosage.  
 
���� Request for data 
The Committee would like to be kept informed about the institution and results of the study on the 
feasibility of administration of PHEBURANE by nasogastric or gastrostomy tube requested by the 
EMA9. 


